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INTRODUCTION

European eel natural stocks have declined dramatically these last decades mainly due to intensive fisheries. In order to reduce the fishing pressure, a sustainable aquaculture
industry needs to be developed and to be self-sustaining with fry.

Controlled reproduction and larval development of eel constitute two major bottlenecks for the aquaculture development of this species. In the PRO-EEL project, the
capability to produce viable eggs and larvae of European eel, Anguilla anguilla, has increased. However, survival rate reduces to zero during the first feeding stage, due to
difficulties to feed the larvae. Hence identifying development of their digestive system and adequate feed is a main focus.

OBIJECTIVES MATERIALS & METHODS

This study aimed at:

Experiments were performed at the DTU eel facility, DK, as  S@mpling: 100-150 larvae sampled from 3 to 14 DPH
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marine fish species in order to define appropriate v PP

Prior to hatch (45 HPF) transfer to 20 | containers and Specific primers were designed using data from EEL

feeding strategies for A. anguilla it . ;
g g g addition of 40ppm penicillin and 65ppm streptomycin GENOMIE project: http://www.zfgenomics.org/sub/eel

Lipase-like enzymes Figure 1 Enzymatic study 1 -

£ 700 . . N . . A. anguilla 14 DPH
B 150 Very high activities in lipase-like enzymes (Fig. 1) were detected

o, . . . PRTY . . .

g sow immediately after hatching, and the activities continued to increase in
3 Ao the developing larvae.

3000

; 2000 ; Such enzymatic pattern is hardly detected at early developmental stages

= . . . . . ) .
5 w000 in other marine fish species [3] suggesting a specific and important

0 T T 1 i H ini
o o = nutritional need in neutral lipids for eel larvae.
- Lipase Figure 2 Amylase Figure 3 Trypsin Figure 4 Aminopeptidase N Figure 5
- 10 14

5 12{om x40 g N Sz 1: X340 Cha az

8& 107003 EE % 10] oos 25 104

BT 84002 S 619 83 ] oo 28 g

EE §lom 25 44 25 64 gor 25 6

S5 4000 ZE ZE 5w I

€S 24 D3 D4 D7 oo 21 |‘ 22 .5 D3 Da | o7 & o

0 J 0 [ — 0 0 T T : |
2 e B D14 D3 D4 D7 D14 D3 D4 D7 D14 D3 D4 D7 D14
Age Age Age Age
Enzymatic study 2

The activity of the studied enzymes paralleled the increase in expression of their corresponding coding gene (Fig. 2, 3, 4, 5 for lipase, amylase, trypsin and aminopeptidase N respectively).
This result suggests that eel larvae have functional capabilities for digestive enzyme synthesis as early as the first days of their life. In addition, we have noted that the gene expression of all
the enzymes considered in this study highly increased from day 7 to day 14, suggesting that this date is close to the settlement of the eel digestive functions, just after mouth opening and
beginning of the exogenous feeding.

Histological study \
One day after hatching, the digestive tract was

poorly developed and was only observed in the
anterior part of the larvae, close to the yolk oil
droplet. At D6 (Fig.6), the digestive tract (DT)
appeared as a straight tube with a tight lumen. A
solid yolk syncytium layer was present (Sy).

At D12 (Fig. 7 and 8), immature liver (L), pancreas Scan to view
(P) tissue, and the gall bladder (GB) were observed. N
P o video of
Numerous cilia in the intestinal tract were observed )
anterior to the liver (*), and villi structures with a active larvae
: dense microvilli layer (Mv) was observed in the in feeding
Figure 6. D6 — anterior digestive Figure 7. D12 - liver (L), pancreas (P), Figure 8. D12 — posterior digestive tract \?Stwe tract posterior to the liver. / stage
tract (DT) and yolk syncytium gall bladder (GB), anterior digestive with microvilli (Mv). Scale bar 50um.
(Sy). Scale bar 50pm. tract (DT). Scale bar 50um.
CONCLUSION

This study indicates that the developmental pattern of digestive enzymes in eel larvae differs from that of other marine fish larvae. In particular, it evidences an important
enzymatic potential for lipid hydrolysis. Data suggest that eel larvae have an elevated nutritional requirement for lipids, an information that opens the way to develop new
strategies for feeding eel larvae.
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