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Evidence of a metabolic fatty acid-sensing system in the hypothalamus
and Brockmann bodies of rainbow trout: implications in food intake regulation

Marta Libran-Pérez.! Sergio Polakof,? Marcos A. Lépez-Patino.! Jestis M. Miguez,! and José L. Soengas!

Comparative Biochemistry and Physicology, Part A 164 (2013) 241 -248

Response of hepatic lipid and glucose metabolism to a mixture or single fatty acids:
Possible presence of fatty acid-sensing mechanisms

Marta Libran-Pérez 2, A. Claudia Figueiredo-Silva P, Stephane Panserat ”, Inge Geurden ®, Jestiis M. Miguez ?,
Sergio Polakof €, José L. Soengas &

Comparative Biochemistry and Physiology, Part A 165 (2013) 288-294
In vitro response of putative fatty acid-sensing systems in rainbow trout @Cmmm
liver to increased levels of oleate or octanoate

Marta Libran-Pérez, Marcos A. Lépez-Patifio, Jestis M. Miguez, José L. Soengas *

Laboratorio de Fisioloxia Animal, Departamento de Bioloxia Funcional e Ciencias da Satide, Facultade de Bioloxia, Universidade de Vigo, E-36310 Vigo, Spain
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Inhibitors
C75 Etomoxir Trolox Genipin Diazoxide Triacsin C 550 TOFA
Parameters ol Oc ol O ol Oe ol Oc ol O ol O ol Oe ol
Metabolite levels
Fatty acid
Triglyceride + + + + + + + +
Total lipid + + + + + + +
Enzyme activities
ACLY + + + + +
CPT + + + -+ + + +
FAS + + + + + + +
mANA abundance
FAT/CD36 + + + + +
ACC + + -+ +
ACLY + + +
CPTic + + + + +
CPTid +
L + + + + + +
FAS + + + + +
MCD + + + + + + + +
WCP2a + + + + + +
Kirg.x-like + + + +
SUR-like + + + + + +
LR + * + + + + +
PPARx + + + + + +
SREEP1c + -+ -+ + + +
CART +
NPY + -+ + + + + + -+
POMIC + + + + + + + + +
e EIPRFHA LT F REFASFAR B LA Y.

(Libran-Pérez et al, 2013, Plos One)
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General and Comparative Endocrinology 205 (2014) 36—-48

journ

General and Comparative Endocrinology

Contents lists available at ScienceDirect

al homepage: www.elsevier.com/locate/ygcen

Review

Contribution of glucose- and fatty acid sensing systems to the regulation

@ CrossMark

of food intake in fish. A review

José L. Soengas *©

Laboratorio de Fisioloxia Animal, Departamento de Bioloxia Funcional e Ciencias da Saiide, Facultade de Rioloxia, Universidade de Vigo, Spain
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Growth performance, lipid deposition and hepatic lipid metabolism
related gene expression in juvenile turbot (Scophthalmus maximus L.) fed
diets with various fish oil substitution levels by soybean oil

@ CrossMark

Mo Peng P, Wei Xu #P<, Kangsen Mai P, Huihui Zhou #®, Yanjiao Zhang ®?, Zhiguo Liufu &P,
Kaikai Zhang ®, Qinghui Ai *P*
* Key Laboratory of Aquaculture Nuirition and Feed (Ministry of Agriculture ), Ocean University of China, Qingdao 266003, People’s Republic of China

b Key Laboratory of Mariculture { Ministry Education of China ), Ocean University of China, Qingdac 266003, People’s Republic of China
“ College of Food Science and Technology, Ocean University of China, Qingdoeo 266003, People’s Republic of China

Index Dietary SO replacement level (%)
333 66,7 100
El) 4] EBEFEAS
. Lipid content (% wet weight) B
§ ; g Liver 7.54 +0.552 929 +0.263 [11.24 + 1.45"
£ | Muscle 0.91£0.042 1.04 £+0.05° [1.03 +0.03P ?
& 5
2 v 03 a |l
m 1 ...... m 94
0.2
. .- o
Gy 333 66.7 1000

Dietary soybean oil replacement levels (%) Dietary soyvbean oil replacement levels (%o)
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(Peni et al. 2014)
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Regulation of growth performance and lipid metabolism by dietary n-3 highly [ speum
unsaturated fatty acids in juvenile grass carp, Ctenopharyngodon idellus

Hong Ji P7*, Jie Li 3, Pin Liu?

Table 5
Effects of dietary HUFAs content on muscle and hepatopancreas composition of grass carp.
Group
0% 0.26% 0.52% 0.83% 1.13%
Muscle (g kg™")
Moisture 802.7+3.8 799.5+05 8025+40 8004+1.7 800.8+0.5
Lipid 10.05+0.68" 10.08+0.5 10.07 £0.35 11.81+£0.61¢ 11.53+0.29°
Protein 179324107 178.034+2.96 176.874-1.55 178.724-1.58 175.89+487
Hepatopancreas lipid (g kg™!)

1242 +145°

110.8+9.1%® 92.84 126" 95.8+8.1°

107.44112%

%8 g0 %
H0.26%
500 W 0.52%
o 0.83% : :
400 S i These results indicate that

adequate dietary HUFASs
supplementation significantly
promotes growth performance

and lipid metabolism in grass
carp.
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Aquaculture

journmnal homepage: www._elsevier.com/locate/faqua-online

Effects of different blends of protein sources as alternatives to dietary fishmeal

on growth performance and body lipid composition of Atlantic salmon
(Salmo salar L.)

J. Pratoomyot &%, E.A. Bendiksen P, P J. Campbell P, K J. Jauncey 2, J.G. Bell ®, D.R. Tocher @

= Institute of Aquaculture, University of Stirling, Stirling FK9 4ILA, Scotland, UK
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Amino Acids

July 2010, Volume 39, lssue 2, pp 442460

Methionine limitation results in increased hepatic FAS
activity, higher liver 18:1 to 18:0 fatty acid ratio and
hepatic TAG accumulation in Atlantic salmon, Salmo

salar

Fatty acid oxidation (relative values) o
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Diets Low Adequate p Value
methionine methionine

Relative hepatic size 1.74 + 0.05 148 + 0.02 0.025
Gram liver 184 + 1.2 16.6 = 0.9 0.31
Met 0.58 = 0.03 0.55 £ 0.02 0.58
Gly 3.07 + 0.13 293 + 0.13 0.32
Ser 3.05 £+ 0.10 2.10 £ 0.10 0.006
SAM 31.66 = 4.90 4746 4+ 2.35 0.095
SAH 13.21 + 0.32 15.54 + 0.92 0.063
SAM:SAH 1.9 -L0:6 3.1+ 06 0.29
Taurine 9174+ 058 1579 =k 127 0.012
TAG 230+ 1.7 143 + 0.9 0.030
PE FiE 0 8.9+ 0.8 0.145
PC 18.4 4+ 0.6 209 + 1.7 0.19
PC:PE 24 4 0.1 2.4 4+ 0.02 0.74
PL 36.3 4+ 1.2 3724 34 0.80
Free FA 48 £ 0.1 3.74+006 0.16
Sterol esters 1190k L1 0.79 £ 0.07 0.13
Cholesterol 3840 3805 0.89
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Wor diouma Of Observational Study
Diabetes CD36 expression and lipid metabolism following an oral

ORIGINAL ARTICLE

glucose challenge in South Asians

Table 4 Changes in metabolic factors absolute monocyte CD36 expression pre and post administration of oral glucose

Circulating concentrations following the administration of glucose P

0 min 30 min 120 min
Monocyte CD36 on Mon1 (Mon CD36" per L) 300 (240, 324) 223 (187, 254) 353 (323, 382) <0.001
Monocyte CD36 on Mon2 (Mon CD36" per L) 23.9 (17.9,32.3) 213 (17.2,30.8) 29.9 (18.1,39.6) 0.011
Monocyte CD36 on Mon3 (Mon CD36" per L) 36.7 (24.3,53.2) 261 (18.4,458) 34 4(313,487) 0.03
Total monocyte CD36 (Mon CD36" per L) 361 (308, 432) 278 (240, 324) 22 (394, 458) <0.001
Plasma glucose (mmol/T) ~5.09 (45,547 6.68 (4.93, 8.12) 5.2 (4.64, 6.07) 0.08
Serum NEFA (mmol/L) 0.416 (0.264, 0.514) 0.215 (0.098, 0.326) 0094 (0.071, 0.207) <0.001
Serum cholesterol (mmol/L) 3.41 (2.95, 3.96) 3.29 (2.95, 3.95) 44 (3.06, 3.80) 0.52
Serum triglycerides (mmol/L) 0.9 (0.67, 1.44) 0.83 (0.55,1.19) 1.01 (0.54,1.35) 0.26
VLDL cholesterol (mmol/L)' 1.26 (0.97, 1.44) 1.31 (0.94, 1.50) 142 (1.27,162) 0.001
LDL cholesterol (mmol /L)’ 1.39(0.89,1.71) 1.61(0.8,1.82) 1.92 (1.58,2.24) 0.003
HDL: cholesterol (mmol/L)’ 0.600 (0.425, 0.735) 0.470 (0.360, 0.725) 0.540 (0.415, 0.820) 0.19
HDLs cholesterol (mmol/L)’ 0.395 (0.285, 0.505) 0.330 (0.205, 0.450) 0.325 (0.250, 0.570) 043
VLDL triglyceride (mmol/L)' 0.338 (0.223, 0.440) 0.263 (0.213, 0.365) 0.265 (0.105, 0.353) 0.37
LDL triglyceride (mmol/L)’ 0.270 (0.170, 0.505) 0.250 (0.170, 0.360) 0.275 (0.125, 0.385) 0.16
HDL: triglyceride (mmol /L)’ 0.080 (0.055, 0.138) 0.070 (0.043, 0.093) 0.060 (0.028, 0.100) 0.09
HDLS triglyceride (mmol /L)’ 0.058 (0.035, 0.083) 0.035 (0.013, 0.045) 0.038 (0.025, 0.065) 0.12
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RESEARCH ARTICLE

Dietary Lipid Levels INnfluence Lipid

Deposition in the Liver of Large Yellow

Croaker (Larimichthys crocea) by Regulating

Lipoprotein Receptors, Fatty Acid Uptake and

Triacylglycerol Synthesis and Catabolism at
R the Transcriptional Lewvel

Table 1. Formulation and proximate composition of the experimental diets.

Dietary lipid levels (%)

Low (8) Moderate (12) High (18)
Ingredients (g/100 g 6.0 2 a
Fish meal 30 20 30 l | ehuwipd
Soybean meal' 200 200 20 ¢ | ® Moderate-lipid
Wheat meal' 233 23 a3z O High-lipid
Wheat sarch 120 60 0 g 40
Fish ol 0 60 0 @ 2
Soybean lcitin’ 5 15 15
Vitamin premix? 20 20 20 %
Mineral premix® 20 20 i c 20 a b
Atracan’ 0f 0f 0] T
Molg inhibitor® 01 01 04 |
Proximate composition (/100 g) - _
Moisture 95 R 92 FABPI0  FABP3  FABPII
Crude protein 431 426 432
Crude lpid 6.1 115 178




Insulin signaling through IRSs/PI3Ks/Akts
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Different effects of dietary Zn deficiency and excess on lipid metabolism
in yellow catfish Pelteobagrus fulvidraco

Jia-Lang Zheng !, Zhi Luo *, Wei Hu, Cai-Xia Liu %, Qi-Liang Chen, Qing-Ling Zhu, Yuan Gong

Key Laboratory of Freshwater Animal Breeding, Minisary of Agriculture, Fishery College, Huazhong Agricultural University, Wuhan 430070, China
Freshwater Aquaculture Collaborative Innovative Cenire of Hubei Province, Wuhan 430070, China
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Relative expression
N
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Dietary Zn deficiency significantly down-regulated the transcriptional levels of CPT 1A, PPAR
a, LepR, G6PD, 6PGD and ACCb, but up-regulated FAS mRNA levels. Dietary Zn excess up-
regulated mRNA levels of CPT 1A, PPAR a , Lep, LepR, SREBP-1, G6PD, 6PGD, ACCb and

LPL, but down-regulated mRNA levels of FAS, ACCa and PPAR vy .
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