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Glycoprotein Cell Receptors

Surface carbohydrates on cells serve as points of attachment
for other cells,infectious bacteria, viruses, toxins, hormones

and many other molecules.
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Rainbow trout AR=gis <20%
Common carp REHE 40%
Grass carp B 50%
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Dietary
Carbohydrate level
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Capacity of Carbohydrate use
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Plasma glucose
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Bt18)/h Time after administration
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H1 F . FAMREEREE LR RS
Fig.1 Changes of plasma glucose in black carp and grass
carp after oral glucose administration
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A Rainbow trout Gilthead seabream Common carp
i i + i + A
around carbohydrates  carbohydrate carbohydrates carbohydrate carbohvdrates carbohydrate
Z'kaMASE 1 2 3 4 5 6 I 2 3 4 5 &
LQ._';> f’b GK mRNA
around 2.2 kb
= =
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Rainbow trout Giilthead seabream Common carp
+ 3 + - | -
carbohydrates carbohydrate carbohydrates carbohydrate carbohydrates carboliydrate

GE ¢cDNA

Hybridization
with 32P
GK probe

232 bp 243 bp 174bp

Panserat et al., 2000
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Table 4. Effect of insulin on incorporation of radieactivity from [U-Y*Clalanine into blood
glucose and liver glycogen in rainbow trout (Salmo gairdneri)

(Mean values with their standard errors for six fish/group; insulin (4 IU/kg body-weight) given intrave-
nously 2 h before administration alanine; control fish sham-injected with saline (9 g NaCl/l); gluconeo-
genesis from alanine is expressed as the amount (%) of the administered radioactivity detected in blood
glucose or liver glycogen 6 h after administration of [U-*Clalanine)

Blood glucose Liver glycogen
—h s i =%
% administered % administered

mmol/] radioactivity gkg radioactivity

—_— I T e — —

Treatmentt Mean SE Mean SE Mean SE Mean SE
Fasted, control CEEDEPH 334 019 0-54 027 0-042 0023
Fasted + insulin 14 0-48* 004 198 095 0-228 0136
High-protein diet, control dﬁl? 284 042 4-38 1-25 0-005 0002
High-protein diet + insulin 12 0-26* 007 12-80 169 0-07% 0-039

* Significantly different from corresponding control group: P < 0-01.
+ For details of diet, see Table 1.

Cowey, 1977
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Fig. 1. Plasma ghicose {A) and msulin (B} levels 6 and 24 h afier feed mtake in rainbow troot reared at # and 18 *C. Values are means of nine fish £ 5.E. The
cftects of diet and sampling tme were tested. Different letiers indicate significant differences at p-<0.05.

Capilla, 2003
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v Liver size and liver lipid content increased in direct
relationship to the dietary level of digestible carbohydrate.

v The highest percentage of muscle lipid was found in fish

fed the diet containing 25% carbohydrate and 10% lipid
as non-protein energy sources.
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Brauge, 1994
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Low glucose transport and
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No inhibition after carbohydrate intake Low induction of GLUT4/HK
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Lipogenesis:

weak induction by carbohydrates
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Metformin(— F X{f(): potentials the insulin action
30%CHO

- 30%CHO+met

|
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Panserat et al. AM J Physisol 297:707-715
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All fed with the same level of
carbohydrate
Dietary protein level:
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Kirchner et al. J Nutr(2003) Lansard et al. Amino Acid ( 2010)
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eceive and ~ecord
Mechannisms involved:
Epigenetics

Organ/tissue
formation
SR

The 4 "R" of nutritional programming
Lucas 1998 J Nutr 402S-406S
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Am J Physiol Regul Integr Comp Physiol 292: R1657-R1666, 2007.
First published December 14, 2007; doi:10.1152/ajpregu.00525.2006.

Evidence for the presence of a glucosensor in hypothalamus, hindbrain,
and Brockmann bodies of rainbow trout

Sergio Polakof,! Jesis M. Miguez,! Thomas W. Moon,” and José L. Soengas!

'Laboratorio de Fisioloxia Animal, Departamento de Bioloxia Funcional e Ciencias da Saiide, Facultade
de Bioloxta, Universidade de Vigo, Vigo, Spain; and >Department of Biology and Centre for Advanced
Research in Environmental Genomics. Universitv of Ottawa. Ottawa. Ontario. Canada

Contents lists available at ScienceDirect

General and Comparative Endocrinology

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

Cloning and molecular characterization of the glucose transporter 1 in tilapia
(Oreochromis niloticus)

Olga Hrytsenko*?, Bill Pohajdak®, Bao-You Xu b Carol Morrison®, Brenna vanTol 2, James R. Wright Jr. e

* Department of Biology, Dalhousie University, Halifax, NS, Canada B3H 4J1
" julia McFarlane Diabetes Research Centre, Department of Pathology and Laboratory Medicine, The University of Calgary, Calgary, Alta., Canada T2L 2K8
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Glucagon—|ike peptide, GLP, fZ7EGLP-1F0GLP-2/GFH
o
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Polakof et al., 2010
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