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Ontogenetic Change of Lipid Accumulation from Juvenile
to Adult Pacific Bluefin Tuna
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To meet various demand of the market, it is necessary to control lipid accumulation in cultured
Pacific bluefin tuna (PBF). Previous studies elucidated the effect of rearing temperature on the lipid
accumulation from larval to juvenile PBF. This study investigated the ontogenetic change of lipid
accumulation by the histological examination in muscles and the function of lipid accumulation by
the PPARy gene expression analysis in cultured PBF from juveniles to adults. Dorsal lateral muscle,
ventral lateral muscle, and their red muscles were dissected from cultured 1-yr-old and 3-yr-old
PBF to observe histologically by oil red o with hematoxylin and hematoxylin-eosin stain. These
muscles were also examined the PEARy gene expression. Lipid was observed in the endomysium
of dorsal lateral muscle, ventral lateral muscle, and their red muscles and no adipose cell was
observed. Some muscle fibers accumulated lipid in the red muscle but others did not. For f-yr-
old fish, the PPARy gene expression was at high level, and on the other hand, it was at high level
in the medium fatty ventral lateral muscle and dorsal lateral muscle. These suggested the elevated
lipid metabolism in the lipid accumulated muscle fibers and sugar metabolism in the non lipid
accumulated muscle fibers. The increased PPARy gene expression in the dorsal fateral muscle of the
3-yr-old fish indicated the expansion of distribution of adipose cells from the subdermal tissues of

ventral muscle to the subdermal tissues of dorsal muscle.
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Fig. 1. Oil red o stained dorsal lateral muscle Fig, 2, Hematoxylin-cosin stained dorsal
of 1=yr-old Pacific bluefin tuna. Bar= lateral muscle of 1-yr-old Pacific
0.01 mm, bluefin tuna, Bar=0,01 mm,

Fig, 3. Oil red o stained fatty ventral lateral Fig. 4. Hematoxylin-eosin stained fatty
muscle of 1-yr-old Pacific bluefin ventral lateral muscle of 1-yr-old
tuna. Bar=0.01 mm,. Pacific bluefin tuna. Bar=0.01 mm,
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Fig, 5, Oil red o stained red muscle of Fig. 6. Hematoxylin-eosin stained red
I-yr-old Pacific bluefin tuna, muscle of 1-yr-old Pacific bluefin
Bar=0.01 mm. tuna. Bar=0.01 mm,

pors

Fig. 7. Oil red o stained dorsal lateral Fig. 8. Hematoxylin-cosin stained dorsal
muscle of 3—yr-old Pacific bluefin lateral muscle of 3-yr-old Pacific
tuna. Bar=0.01 mm. bluefin tuna, Bar=0.01 mm.

S0

Fig. 9. Oil red o stained fatty ventral Fig. 10, Hematoxylin-eosin stained fatty
lateral muscle of 3-yr-old Pacific ventral lateral muscle of 3-yr-old
bluefin tuna, Bar=0.01 mm. Pacific bluefin tuna. Bar=0.01 mm.
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LPL-1 B{EFORIBMER 1732815 LPL-1 HEFOBHENENEH &L, I
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o, BHERE, £2C, S92 FELT, HERELNCERPCR 21757278,
WEFASNTHEOEEILEL 2P o7,

9 o
VS Oy ¢ (‘?‘g%%% 3
SRR
Fig. 11. Oil red o stained red muscle of Fig. 12. Hematoxylin-cosin stained
3-yr-old Pacific bluefin tuna. red muscle of 3-yr-old Pacific
Bar=0.01 mm. bluefin tuna. Bar=0.01 mm.
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Fig, 13, Relative LPL-1 gene expression of in each body parts of I-yr-old Pacific bluefin tuna.
HK: head kidney, IN: intestine, L: liver, RM: red muscle, GB: gall bladder, S: spleen, C:
cheek muscle, H: heart, OM: ocular muscle, FV: fatty ventral muscle, MV: Medium-fatty
ventral muscle: B: brain, D: dorsal lateral muscle, Go: gonad, G: gill, S: stomach, P: pyloric
appendage.
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Fig. 14. Absolute f-actin gene expression in each body parts.

FhPRBEEE] PPAR viBIn FRIAMEM | ADETM O PPAR v HIZT O MR,
MEHT—HFEL, B o, Rino, FREUHOMRE & -7 3 RADEIMO PPAR v &
AT OMMIFEIEE, P o T—FS (, BRMAMIM, Ko, MEDIRE %o 72 (Fig. 15).

16000000 -
14000000 B 1-yr-old
& = 12000000 -
55 0 3-yrold
S‘g 10000000 -
g 2 8000000 -
iy
&%, 6000000 -
2 5
&S 4000000 -
2000000 - l
0 | M |
dorsal lateral red muscle medium-fatty  fatty ventral
muscle ventralmuscle  jhuscle

Fig. 15. Abselute PPARy gene expression in each body paris.
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