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To develop a vitamin A enrichment technology
based on the use of liposomes.

To evaluate the effect of different vitamin A
dietary levels on fish development, in terms of

optimal growth, and incidence of skeletal
malformations.

To provide an insight into dietary larval
requirements.

To study the relative mRNA gene expression
abundance of RBP RALDH2, LRAT, STRA6 during
Sea bream larval morphogenesis,
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Artemia and rotifers enriched with increasing vitamin A levels
with liposomes.

Measurement of optimal growth and survival rate.

HPLC - vitamin A analysis.

Gas Chromatography — fatty acids analysis.

X RAY analysis for bone deformation.

Potthoff stain for cartilage and bone formation.

Semi-quantitative RT-PCR for RALDH2, LRAT, STRA6 and
RBP expression.
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The pattern of use and accumulation of vitamin A isoforms in (B.
rotundiformis) , as a function of its concentration in the culturing medium, after

6 hours of enrichment. (a) Vitamin A accumulation in the . (b) Vitamin A
isoforms distribution in the ( : Retinol- a-b, Retinyl

acetate- A-B, Retyinl palmitate- ).
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The pattern of accumulation of vitamin A isoforms in as a function

of its concentration in the culturing medium, after 8 hours of enrichment. (a)

Vitamin A accumulation in . (b) Vitamin A isoforms distribution in
after the above conditions. ( : Retinol ,Retinyl acetate -
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Experimental systems
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The relationship between vitamin A content on larval body accumulation of
Vit A and its isoforms in 19 dph sea bream larvae, (Sparus aurata) after 15 days
of feeding (4-19 DPH). (a) Vitamin A accumulation in 19 dph larvae. (b) Vitamin A
isoforms distribution in the larvae. ( : A-B Retinyl accetate, a-c Retinol).




ug/g r J,QNW){I

—— Rutifer stage
—— Artema Stage

larvae - vitamin A
S

b

contents

I I I I I I I 1

0O 10 20 30 40 0 60 70 8
Rotifer & Artemia- vitamin A
contents pg/gr (Ww)

The relationship between vitamin A content in to the
accumulation and isoforms distribution of this vitamin in 34 dph sea bream
(Sparus aurata) larvae, after 30 days of feeding (4-34 DPH) with

containing increasing vitamin A levels. (a) Vitamin A accumulation in 34
DPH larvae. (b) Vitamin A isoforms distribution in the 34 DPH larvae.(
a-c - Retinol, A-B - Retinyl acetate, *-** -Reyintl palmitate).




The effect of dietary Vit. A supplementation on
late larval performance: Length
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Control Lipo O Lipo 10 Lipo 50 Lipo 100 Control lipo 0 lipol0 lipo 50 lipo 100
Treatment Treatment

of 34 DPH (Graph b) and 70 DPH (Graph a), after feeding sea bream
larvae, with increasing vitamin A levels, at 3 different time periods during larval
metamorphosis. (Statistics: A-B: 4-19 DPH, a-B: 20-34 DPH, a-b: 4-34 DPH)
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Skeletal staining
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Control Lipo O Lipo 10 Lipo50 Lipo 100
Treatment

at 115 DPH, after feeding sea bream larvae, with
artemia containing increasing vitamin A levels, at 19-34 DPH, (A-B: Gills
deformity, a-B: non inflated swim bladder, a-b: undamaged fingerling)
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The relationship between vitamin A body content in seabream larvae at 3 different
time periods during the larval metamorphosis on relative presence of

in 115 dph fingerlings. ( : A-D: 4-19 DPH, a-y: 20-34 DPH, a-c:
4-34 DPH).
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The relationship between vitamin A body content in seabream larvae at 3 different
time periods during the larval metamorphosis on relative presence of

in 115 dph fingerlings. ( : A-D: 4-19 DPH, a-y: 20-34 DPH, a-
C: 4-34 DPH).
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This study developed a
based on the use of liposomes.

was found between the relative presence
of and
dietary vitamin A.

This study demonstrated that during the first stages of the
metamorphosis (4-19 DPH) higher dietary level of vitamin
A caused a , while
during the late stages of the metamorphosis (20-34 DPH)
extreme level of vitamin A caused a

These results indicate that in Sparus aurata larvae the
effect of vitamin A is




The relative mRNA gene expression abundance of
was found to be higher during the
of Sea bream larval morphogenesis.

, @ multi-transmembrane domain protein, is
and in

which emphasizes the importance of vitamin A in the
maternal yolk sac and during the embryonic development.

The level of vitamin A that is associated with the

is within the range of
in the live food and







