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Fig. 1 Effects of dietary bile acid supplementation onliver histology
of European eel juveniles

Fr =100 um; N.40MIZ%; V. HE T 250
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Tab. 1 Effects of dietary bile acid supplementation on proximate
composition in liver of European eel juveniles (wet sample; %)

#H 53l Group
Tt H Item St Control BAIZIBAl BA24IBA2
group group group
HEEPCrude  g491044°  10176028°  9.92+0.10"
protein
F i Lipid 16.56+0.19°  15.35£0.48" 15.44+0.38"
K4y Ash 0.95+0.03 0.97+0.02  0.95+0.02

E: FATEE R b T B B B AR R RO 2 e N B
(P>0.05), AF/NG FRER R Z 57 B3 (P<0.05). TK

Note: In the same row, values with no letter or the same letter
superscripts mean no significant difference (£>0.05), while with
different small letter superscripts mean significant difference
(P<0.05). The same applies below

2 (AR BB RS X BR M 68 B 4 £ BT A BS A X I BEIE 1%
K FRIFIT

Tab. 2 Effects of dietary bile acid supplementation on lipid
metabolism enzymes activities or levels in liver of European eel

juveniles
24 77 Group
WH Ttem SHHAZL  BAIZEBAI BA24IBA2
Control group  group group

PN
fRWIRR & FRAEFAS 1.7940.07°  1.50£0.07" 1.4320.04"
(ng/mg prot)
SEIEARLIBACC 901009 0.7120.02° 0.85£0.04"
(ng/mg prot)
g"ﬁEHE%LPL (Umg 0574003 0.870.07° 0.77£0.05"
FFASESHL (U/mg prot)  0.74+0.06°  1.08+0.06° 0.90:0.06°
BJEESTL (U/mg prot)  1.3120.09°  1.95+0.11° 1.65+0.11°
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2 IE. HE TR X AL AIBA 141 OPLS-DA S 45343 ]
Fig. 2 The OPLS-DA scores plot of control group and BA 1 group under ESI+ and ESI- mode
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Tab. 3 The most relevant metabolic pathways and corresponding
6 differential lipid metabolites in the liver of European eel juveniles
of the BA1 group in comparison with the control group
5 R T I
% Pathway name Match status Hits
T il . N 1 R AR BB 1)
o s RE A Phosphatidylcholine;
4 _—(_ alpha-Linolenic acid metabolism GlyCerOphOSphOlipid 2/ 28 nglﬁﬁ HE @EHEE)&(T)
P e metabolism Lyso-
) Tl phosphatidylcholine
Glycerolipid metabolism H‘ ?Hﬂ QE /fﬁ iﬁ# _Ij‘iEE EEE(T)
3 P A Glycerolipid /18 Triacylglycerol
Ar::hidonic aEil mil’abolism metab()lism vy
' TE AR e F ) 7
0 005 010 015 020 Linoleic acid 7 Phﬁﬁﬂﬁﬁﬁgﬂlﬁ’ﬁﬁ)
Pathway impact metabolism osphatidylcholine
a-ILRRLACH BB
3 BAIZ 5 Xy I ZH A b Wi 8 fif 40y #0022 S g BT A it alpha-Linolenic acid 1/9 TN
- Phosphatidylcholine
G s Rl metapolisin
Fig. 3 The scatter plot of the enriched metabolic pathway for all Arachidonic acid 1/31 BB )
metabolism Phosphatidylcholine

matching significant metabolites in liver of European eel juveniles
of BA1 group in comparison with control group.

Tt i s AR A T AR AR . IMRGE () 3 (A ) R
BB R 22 R AL /N BIR . [ R T AU R A g4
i EERR L

The colored points represent different metabolic pathways. The
various color levels indicate different levels of significance of
metabolic pathways from low (yellow) to high (red). The different
sizes of each point are based on the pathway impact values
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A5 SRR Bz B
Note: “1”in the parentheses mean that lipid metabolites in the
liver are up-regulated

P L T B A e i T R A % 1 AR
FEPATUAEDT T RN, 7EBRH 1500 mg/kg
BA R AL D I 653 i 1 375 o H ol = L I [T
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DIETARY BILE ACIDS SUPPLEMENTATION ON LIPID METABOLISM IN
LIVER OF EUROPEAN EEL
(ANGUILLA ANGUILLA) JUVENILES

MA Zhi-Ru, ZHAO Pan-Yue and ZHAI Shao-Wei

(Engineering Research Center of Eel Modern Industrial Technology of Ministry of Education,
Fisheries College of Jimei University, Xiamen 361021, China)

Abstract: The present study was conducted to investigate the effects of dietary bile acids (BA) on the lipid metabolism
in the liver of European eel (Anguilla anguilla) juveniles. Nine cement tanks stocked with similar fish size (141.5+1.9 g/fish)
and fish weight (682+23 kg/tank) were randomly divided into three treatment groups. The trial fish were fed diets with
BA levels being 0 (control group), 500 mg/kg (BA1 group), and 1000 mg/kg (BA2 group), respectively. There were
three tanks in each treatment group. The trial lasted for 15 weeks. Compared with the control group, the numbers of the
fat vacuole in hepatocytes of European eel juveniles were decreased in BA1 and BA2 groups. The decreased lipid con-
tent in the liver were found in the BA1 and BA2 groups in comparison with the control group (P<0.05). The levels of
fatty acid synthetase in the liver were significantly increased in the BA1 and BA2 groups (P<0.05). The acetyl CoA
carboxylase level in the liver of the BA1 group was significantly higher than that of the control group (P<0.05). The
activities of hepatic lipase, lipoprotein lipase, and total lipase in the liver of BA1 and BA2 groups were significantly
higher than those in the control group (P<0.05). There were no significant differences in lipid metabolism enzymes
activities or levels in the liver between the BA1 group and BA2 group (P>0.05). The levels of phosphatidylcholine and
lysophosphatidylcholine were up-regulated in the liver in European eel juveniles of BA1 group, which might mainly en-
hance the glycerophospholipid metabolism and glycerolipid metabolism. In conclusion, dietary BA supplementation
might decrease lipid accumulation by decreasing the levels of enzymes related to lipid synthesis and increasing the
activities of enzymes related to lipid decomposition with mainly up-regulating the glycerophospholipid metabolism and
glycerolipid metabolism in the liver of European eel juveniles.

Key words: Bile acids; Liver histology; Nutritional composition; Lipid metabolism; Metabolomic analysis; Anguilla
anguilla
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