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Abstract We examined the effect of altering the linoleic
acid (LA, 18:2n-6) to a-linolenic acid (ALA, 18:3n-3) ratio in
the dietary fats of 3 day old piglets fed formula for 3 weeks.
The LA-ALA ratios of the experimental formulas were
0.5:1, 1:1, 2:1, 4:1, and 10:1. The level of LA was held con-
stant at 13% of total fats while the level of ALA varied from
1.3% (10:1 group) to 26.8% (0.5:1 group). Incorporation of
the n-3 long chain PUFA EPA and 22:5n-3 into erythrocytes,
plasma, liver, and brain tissues was linearly related to di-
etary ALA. Conversely, incorporation of DHA into all tis-
sues was related to dietary ALA in a curvilinear manner,
with the maximum incorporation of DHA appearing to be
between the LA-ALA ratios of 4:1 and 2:1. Feeding LA-ALA
ratios of 10:1 and 0.5:1 resulted in lower and similar pro-
portions of DHA in tissues despite the very different levels
of dietary ALA (1.3 vs. 26.8% of total fats, respectively).fi}

These results are relevant to term infant studies in that the

that this may be explained by the fact that placebo groups
had inadequate precursor a-linolenic acid (ALA, 18:3n-3),
and hence, insuthcient endogenous synthesis of DHA oc-
curred (9). This line of thought is based on the premise
that increased ALA will result in improvements in DHA
synthesis and hence tissue DHA. Infant studies allow a lim-
ited range of ALA levels to be tested as regulatory commit-
tees limit the linoleic acid (LA)-ALA ratio to between 5:1
and 10:1 (10). Thus, we planned a study in formula fed pig-
lets, as they are accepted models of human metabolism.

As linoleic acid (LA, 18:2n-6) must be added to all for-
mulas to provide essential n-6 fatty acids, testing the effect
of increasing the dietary supply of ALA also results in
changing the ratio of LA to ALA in the diet. Several differ-
ent means of altering the LA-ALA ratio have been studied
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DHA é dependente.da dieta da mae!

Média de DHA no
leite:

Q\J 0,6% no colostro

0,3% no leite
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O DHA passa pela placenta?
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Placenta discoidal
(mulher)

- Placents difusa -
 (porca)




INTRODUGAO

| ] de ALA T




INTRODUGAO

[ ] de ALA 77T [ ] de DHA

LA:ALA .l’g

A-



INTRODUGAO Y

Resumindo e esclarecendo...
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OBJETIVOS P,

Testar as proporcoes de LA:ALA,
mantendo LA'constante e variando 3
concentracio de ALA para elucidar os

~Passos ha conversdo
de LA e ALA em cadeia longa de 3cidos
graxos poli-insaturados (LCPUFA).



OBJETIVOS P,

Avaliar o estado DHA em
diversos tecidos: cérebro, plasma,
eritrocitos e figado

Avaliar o valor do DHA no
plasma ou eritrécitos como
preditores do DHA do cérebro.



PROCEDIMENTOS EXPERIMENTALIS

O 25 leitoas Large White

O Baias individuais

O Temperatura e luminosidade controlada

100mg ferro
dextran IM

Colostro

Eutanasia

Parto 36-72h 3

0

15 Bl

Alimentacao
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PROCEDIMENTOS EXPERIMENTALIS

Alimentacdo

O Ad libitum por 15 dias
O Avaliacao do consumo e do crescimento individual

o 5 diferentes proporc¢des = Acido linoléico x Acido a-linolénico

linoléico 13,8 13,5 13,0 13,8 13,3
o-linolénico 26,9 12,8 6,4 3,7 1,6

nupeec



PROCEDIMENTOS EXPERIMENTALIS

linoléico 13,8 13,5 13,0 13,8 13,3
o-linolénico 26,9 12,8 6,4 3,7 1,6

0,5:1 13:1
linoléico 45992  17,75P
a-linolénico 3,39b 43,262
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PROCEDIMENTOS EXPERIMENTALIS
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PROCEDIMENTOS EXPERIMENTALIS

Coleta de tecidos

‘ Anestesia “ Coleta de sangue | Eutanésiai Peso e comprimento ‘ Cérebro e figado ‘ I

Extracdo lipidica

O Cérebro

O Figado

O Plasma

O Eritrécitos %



RESULTADOS E DISCUSSAO .




RESULTADOS E DISCUSSAO X

Ndo houve diferenca no
peso do corpo, cérebro e
figado ou comprimento
cranio-caudal entre os
grupos alimentares.




Concentracoes de LA:ALA no plasma
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Concentracoes de EPA e AA no plasma
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Concentracoes de DHA e DPA no plasma
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Incorporacdo DHA nos tecidos
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EXPERIMENTO RATAS OMEGA-3

Incorporacéio de Acidos Graxos no Figado
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Correlacoes...

AA do cérebro = forte correlacao com os eritrocitos
(r’ =0,85)
AA do cérebro = forte correlacao com os fosfolipidios

do plasma (r? =0,91)

Nao houve correlacao entre
o DHA dos eritrocitos e
plasma em relacao o cérebro
(r’=0,03;r>=0,18)

.
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A inco HA foi relacionada com a
quantidade de ALA n3 dieta, sendo que nas
relacdes de 4:1 e 2:1 observou-se uma maior

Ihcorporagqo.

Essas relagdes podem ser utilizadas nas dietas
de Qgcém—nascidos com intuito de aumentar 3 |
’ formacé'o e DH/‘} hos tecidos alvo. 4 -
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