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Pacu Piaractus mesopotamicus (Holmberg, 1887: Teleostei,
Characidae, Serrasalminae), )

Omnivorours 

Fast 
Growing 

Fish

1.2 kg 
1st year 

20 kg20 kg
1 m



Pacu larvae initial feeding

100 A
A+D
A12D

A
A

90

100 LF
LF10DP

A
100 A

A+D
A12D

A
A

60

80

ht
 (m

g)

A12D
A6D
A3D
D

B

60

70

80

h 
(m

g)

LF10DP
LF5D
LF5DP
D

B

C60

80

ht
 (m

g)

A12D
A6D
A3D
D

B

40

W
et

 w
ei

gh

C
C 30

40

50

W
et

 w
ei

gt
h

DP
S

D40

W
et

 w
ei

gh

C
C

0

20
C

D
0

10

20
E

0

20
C

D

0
3 6 9 12 18 24 30

Days after first feeding

Jomori et al 2008

0 5 10 15 20 30
Days after first feeding

Tesser et al., 2006

0
3 6 9 12 18 24 30

Days after first feeding

Jomori et al., 2008

Effects of feeding schedule and diet quality on pacu larvae growth



The environmental inputs and physiological systems that affect the 
functional outputs of skeletal muscle in teleost fish

Johnston (2006)



1st phase: Stratified 
h l ihyperplasia

2nd phase: Mosaic 
hyperplasia

Stoiber et al. (1999) Koumans & Akster, 1995

hyperplasia

Hypertrophy



Main Events of Myogenesis in Teleost Skeletal Muscle

Johnston (1999)

Johnston (2006)



Quantitative expression analysis of genes affecting muscle growth during development of rainbow trout

POST EMBRYONIC SKELETAL MUSCLE GROWTH
Quantitative expression analysis of genes affecting muscle growth during development of rainbow trout 
(Oncorhynchus mykiss). Expression levels of  TMyoD2. Mean ± SE of mRNA quantity is shown. 
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Myoblasts proliferation and hyperplasia*



Q tit ti i l i f ff ti l th d i d l t f i b t t

POST EMBRYONIC SKELETAL MUSCLE GROWTH

Quantitative expression analysis of genes affecting muscle growth during development of rainbow trout 
(Oncorhynchus mykiss). Expression levels of Myogenin. Mean ± SE of mRNA quantity is shown.
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MyoD

Micron, 2008
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Hypothesis

The mechanisms of hyperplasic and hypertrophic growth of
muscle fibers and the expression of MRFs (MyoD andmuscle fibers and the expression of MRFs (MyoD and
Myogenin) in pacu Piaractus mesopotamicus larvae are
influenced by feedinginfluenced by feeding



DAYS AFTER FIRST FEEDING

Feeding protocols 
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Analyses

Performance (weight, length, SGR and survival)

M h l d M h tMorphology and Morphometry (white muscle fibers
were grouped into five diameter classes: ≤ 10, ≤ 20, ≤ 30, ≤ 40
and > 40 µm)

Expression of the MRFs MyoD and Myogenin by RT-
PCR (in the muscle of pacu larvae fed Artemia nauplii or
f l t d di t ti l b tit t f A t i lii)formulated diets as a partial substitute for Artemia nauplii).

*the results of these analyses were compared with hyperplasic
and hypertrophic muscle growthyp p g



Growth
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Morphology and morphometry
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Muscle fibers diameter distribution (µm) in pacu larvae 
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23 days05 days

Transverse section of skeletal muscle in pacu larvae fed Artemia nauplii. 
400X
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Transverse section of skeletal muscle in pacu larvae on starvation S 
(left) and fed experimental diet AED (right) . 400X.
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RNA content estimated by RT-PCR from skeletal muscle 
in pacu larvaein pacu larvae
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Conclusions

Artemia nauplii improved fish growth which resulted in larger fish at
the end of the experiment. In addition, morphometric and gene
expression results showed that hyperplasia affected muscle growth to a
larger extent;

These results suggest that myoblast proliferation phase maybe longer
in fish well fed, thus causing increased recruitment of muscle cells;

Fish that displayed delayed growth due to early weaning had a larger
number of fibers with diameter > 40μm, a consequence of more intense
hypertrophic activity;

These results open perspectives of investigation regarding the
posterior growth and the use of more efficient and economic feeding
strategies in fish commercial production
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State of the art

Johnston (1999)


