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Proteines et acides amines de produits marins
comme nouvelles sources d’ingrédients santé
Proteins and amino acids from marine products
as new sources of health product ingredients



Obesity, diabetelsE fects of... Dietary Fish

and CVD







Omega-3 PUFAS do not fully explain
the well known beneficial effect of
consuming fish on diabetes risk
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Effects of n -3 fatty acids in subjects with type 2 diabetes:
reduction of insulin sensitivity  and time -dependent alteration
from carbohydrate to fat oxidation.







Scientific evidence for the beneficial effect
of fish proteins on the development of
Insulin resistance

Charles LAVIGNE ,André MARETTE , and Hélene JACQUES. Cod and soy proteins
compared with casein improve glucose tolerancerm@sdin sensitivity in ratsAm. J.
Physiol. 278 (Endocrinol. MetabE491-E500, 2000.

Charles LAVIGNE, Frédéric TREMBLAY, Genevieve ASSIN, and Hélene
JACQUES André MARETTE . Prevention of skeletal muscle insulin resistamge

dietary cod protein in high fat-fed rasm. J. Physiol. (Endocrinol. Metab.)
281(1):E62-E71, 2001.

Frédéric TREMBLAY , Charles LAVIGNE , Hélene JACQUES)dANndré

MARETTE . Dietary cod protein restores insulin-induced\atton of Pl 3-kinase/Akt
and GLUTA4 translocation to the T-tubules in skeletascle of high fat-fed obese rats.
Diabetes52(1):29-37, 2003.

Frédéric TREMBLAY, Hélene JACQUES, arahdré MARETTE. Modulation of
insulin action by dietary proteins and amino acrdge of the mammalian target of
rapamycin nutrient sensing pathw&urr Opin Clin Nutr Metab Car&(4):457-462,
2005.
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Fish proteins are known to have healthy properties:

We reported that dietary cod protein fully prevensulin resistance in obesity

Awm F Physiol Fndocrinol Meiab 281: E62-E71,2001; &l
0193-1849/01 $5.00
Vol 221, Tzsue 1, EA2-ET1, Tuly 2001

Prevention of skeletal muscle insulin resistance by
dietary cod protein in high fat-fed rats

Charles La‘trig;tlel’z""s, Fredeéric Tremhlays""s, Geneviéve Asse].i.nz, Heléne
Jacquesz""s, and André Marettel 747
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Amino acid composition of dietary proteins

Amino acids Casein Cod protein Soy protein

3,4 6,7 4,5
Arginine 3,2 6,3 7,5
ide aspartique 8,0 11,1 11,5
ide glutamique 20,1 16,8 18,8
' 2,1 54 4,3
2,8 2,3 2,9
3,3 3,2 3,7
8,8 8,3 7,9
ethionine 2,0 2,0 0,7
| ysine 7,8 9,4 6,6
enylalanine 5,3 4,2 55
10,7 4,4 5,6
6,1 5,6 6,0
hreonine 4,3 4,8 4,3
yrosine 5,8 4,3 4,0
aline 4.5 3,9 4,0




Amino acids and insulin action

@® CASEIN -DERIVED AA MIXTURE
COD PROTEIN -DERIVED AA MIXTURE
Bl SOY PROTEIN -DERIVED AA MIXTURE
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1) Valorisation of fish/marine by-products : identif ying
proteins/peptides that are effective on the metabol c syndrome:
Criteria:
*The proteins/peptides should prevent insulin resistance development
iIn DIO model

*The proteins/peptides should have acceptable taste, odor,
bitterness for use in human trials

*The proteins/peptides should be available and approved for
human use by Health Canada

*The proteins/peptides should be easily incorporated in meals

2) To identify the active biomolecule(s) inthe s  elected fish/marine

protein source in order to increase its beneficial acti on at lower
dose.









Male Wistar rats (200-2509)

}

Chow or High-Fat diets (28 days)
High-fat diet

» 20% Protein (casein or SPH)

l

Obesity and insulin resistance
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Screening for the effects of hydrolysates from marine
products on skeletal muscle insulin sensitivity :
bioassay in L6 myocytes

INAF
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in vitro glucose uptake in L6 cells treated for 1h with protein hydrolysate

Fold

2,5

15 -

0,5 -

Casein

hydrolysate

Basal

1ng/ml

M Basal
M Insulin

Tug/ml Img/ml
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in vitro glucose uptake in L6 cells treated for 1h with protein hydrolysate

Fold

2,5

15 -

05 -

Herring
hydrolysate

Basal

M Basal
M Insulin

1ng/ml Tug/ml Img/ml
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in vitro glucose uptake in L6 cells treated for 1h with protein hydrolysate

Fold

2,5

15

05 -

Mackerel hydrolysate
n=6

M Basal
M Insulin

Basal 1ng/ml Tug/ml Img/ml
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in vitro glucose uptake in L6 cells treated for 1h with protein hydrolysate

Fold

2,5

1.5 -

05 -

Crab

hydrolysate

Basal

M Basal
M Insulin

1ng/ml

Tug/ml Img/ml
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insulin/basal ratio

Dose effect of hydrolysated proteins on insulin-ind uced ¢

Basal 1 ng/ml 1 ug/ml 1 mg/ml
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