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Conftlits d’intéreéts

1996: prix de recherche en nutrition CIDEF* (50000 FF) pour le
projet ''Role des interactions lipides-glucides ... »

1999: prix de recherche en nutrition de 1I'Institut Appert (50000
FF) et subvention du conseil Régional d’Aquitaine (40000 FF)
pour le projet ''Effet des acides gras ... »

2011: Président comité de Titration essai GALAPAGOS (Sanofi-

Aventis)
Bourses : Servier, Roche, Merck-Lipha

Partenariats : Bayer, GSK, Novo, Lilly, Pfizer, Takeda, Scherring-Plough, MSD,
Novartis

* CIDEF: Comité Interprofessionnel de la Dinde en France
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végétaux

e (Wikipédia)
un végétal est un appartenant a I'une des diverses lignées
qui : c'est-a-dire qui respirent, se nourrissent, croissent
comme les plantes, selon 1'étymologie du terme .

* Les végétaux n’ont pas de neurones et donc pas de systeme nerveux
structuré.

e Réserves énergétiques

* Les précurseurs des réserves sont au départ toujours des ,
puisqu'ils sont synthétisé€s dans les parenchymes chlorophylliens.

e Glucides = 4kcal/g






Tableau I. Réserves energétiques chez un sujet de 70 kg.

Animaux

e Par opposition a végétal, €tre vivant organisé,
généralement capable de se déplacer et n'ayant ni1
chlorophylle n1 paroi cellulaire cellulosique.

Substrats Tissus Energ—ie (Kcal) Poids (g)
énergetiques
Triglycérides Tissu adipeux blanc 106 000 12 000
Glycogene Foie 200 70
Muscles 400 120
Glucose Liquides circulants 80 20
Protéines Muscles 25000 6 000

Lipides = 9 kcal/g
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Diabeéete : définitions

e OMS: « Hyperglycémie chronique avec
complications. »

e DT2 (ADA -2017)
— 90-95% des diabétes

— « relative insulin deficiency, and peripheral
insulin resistance »



Diabete de type 1

Un gargon diabétique de
type 1, avant et apres la
thérapie par insuline.




Diabete de type 2
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DT2 et sarcopénie
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Sarcopénie

* « Perte musculaire au profit du
tissu adipeux, avec I’age »




Tvpe 2 diabetes 1s associated with low muscle mass in

older adults

Kyung-Soo Kim,! Kyung-Sun Park,” Moon-Jong Kim,” Soo-Kyung Kim,! Yong-Wook Cho' and

Seok Won Park!

Male Female
With Without P With Without P
diabetes diabetes diabetes diabetes
(n=259) (n =130) (n = 85) (. = 140)

Total body skeletal muscle mass (kg) 472+ 6.8 48,157 0.390 36.7+4.6 349139 0.002
Trunk lean mass (kg) 241+£3.4 232+3.0 0.076 19.6+43 176122 <0.001
Appendicular skeletal muscle mass (kg) 19535 21.0x2.8 0.001 13.9+1.%9 140x2.0 0.9581

Total body fat mass (kg) 149+6.4 1441472 0.4584 18.5+52 183148 0.708
Trunk fat mass (kg) 7.8+ 3.2 FR- - 0.836 10,0+ 3.5 9.3 2.7 0.108
Appendicular fat mass (kg) S54+2.1 56+1.9 0.479 7.8+ 2.5 8.1+2.4 0.433

Appendicular skeletal muscle 7.2+0.9 7.7£0.9 0.001 6.1+ 0.8 6.1+ 0.8 0.950

mass/Height*(kg/m*)

Appendicular skeletal muscle 30,7+3.1 32626 <0001 24928 257128 0.032

mass/Weight (%)

Total body skeletal muscle 349+3.6 37.1x3.0 <0.001 273+31 28.2%3.1 0.035

mass/Weight (%)

Geriatr Gerontol Int 2014




Kim et al., Korean

Sarcopenic Obesity Study,
DiabetesCare 2010:

e Sarcopénie:

e 15,7% chez 414 DT?2,

e vs 6,9% chez 396
controles




M¢étabolisme protéique

PROTEINES

DEGRAIDATION (300 g/j) SYNTHESE

ACIDES
Protéines == AMINES ===> N=> > d ’Urée
alimentaires LIBRES U .4
CcO? Elimination
urinaire
Perfusion AA* mesures d’enrichissement Calcul du TurnOver

(*CLeucine) i (plasma, CO2 expiré) I -protéolyse
-synthese protéique



Insulin Resistance of Protein Metabolism in Type 2

Diabetes

Sandra Pereira, Errol B. Marliss, José A. Morals, Stéphanie Chevaller, and Réjeanne Gougeon
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Review

Insulin resistance of amino acid and protein metabolism in type 2 diabetes™

Paolo Tessari*, Diego Cecchet, Alessandra Cosma, Lucia Puricelli, Renato Millioni,

Monica Vedovato, Antonio Tiengo

Table 2

Pulblished data on the effect of Insulin to inhibic protealysis in T20M,
Author & date Experimental design Eatope used WH proteolysis
Rediced or no effect [of “basel”™ or modestly increased (140-200 pmal/L)] insulin concentration (Growp A data)
Staten (1986) Hasal state, following insulin therapy B Bnkleudine Mo change
Umpleby ( 1990) Poorly controlled T2DM subjects M sucine Mo difference vs. contrals
Welle (1990) Basal state, following insulin therapy H Jeucine Mo change
Biolo (1952) Basal stare, 2x greater insulin than in controls *H-phenylalanine o difference vs. contrals
Luzi [1993) Basal state greater Insulin than in controls M leucine
Gougeon {1994) lsoenergetic diet Sp-glyeinejurinary "“N-urea < Greater than in controls_>
Denne (19495) Basal state, intensified insulin therapy *Hs—phenylalanine Mo change
Gougeon (2000) Low energy diet In-glycine urinary '"*N-urea Mo differsnce vs, contrals
Halvatsiotis (2002a) Basal state, 4x greater ingulin than in controls . Jeucine Mo difference v, contrals
Halvatsiatiz (2002h) Basal state & intenslfied insulin therapy (ve. eantrals) 15n-phenylalanine, “Hy—tyrosine Mo difference vs. contrals
Barazzani (2003 ) Bazal state, modestly greater Insulin than in controls THy-leucine Ma difference vs. contrals
Tessari {2005) Basal state, modestly greater insulin than in controls 3¢ A4, - methionine, TH;-leucine Ma differenos vi contrals
MNarmai effect af “clammp”, high physiological (600- 1000 pmolfL) msulin concentradion (Group B data)
Luzi (1953) Euglucemic, hyperaminoacidemie hyperinsulinemia M beucine Wormal suppressian
Denne [1995) Euglucemic, hypoaminoacidemlc hyperinsulinemia TH;—phenylalanine Mormmal suppressian
Barazzoni (2003) Euglucemic, isoaminoscidemic hyperinsulinemia THs-leucine Narmal suppressian
Tessari (2005) Euglucemic, hypoaminoacidermic hyperinsulinemia 3. 2Hy-methionine, *Hy-leucine Mormal suppresslan
Perelra (2008) Euglucemic, isoaminoaddemic hyperinsulinemia . beucine Mormal suppression

Clinical Nutrition 2010



Reduction in Endogenous Insulin Secretion is a Risk Factor

of Sarcopenia in Men with Type 2 Diabetes Mellitus

Ken-ichiro Tanaka' - Ippei Kanazawa' - Toshitsugu Sugimoto'

With sarcopenia Without sarcopenia P

Mumber of patients B3 106

Age (years) 65.0 + 96 563 4+ 13.2 =(1.001
Duration of diabetes (years) 1.5 +93 B4 4+ B0 0018
Body mass index (kg/m”) 214 4+ 25 257+ 38 <0001
Serum creatinine (mg/dL) 0.78 £ 0.21 0.81 £ 022 049
HbAlc (NGSP) (%) B9 422 B.14+22 0.024
IGF-1 (ng/ml) 1206 4+ 44.8 161.0 4 49.8 <(.001
fIRT (pU/mL) 50 585 6.6 + 42 003
fCPR {plU/fmL) 1.6 + 0.7 214+09 <(1.001
U-CPR (pg/day) 63.0 + 40.0 BR.S 4+ 38.4 <001
Muscle mass of arms (g) 46835 + 712.8 61578 + 9396 <0001
Muscle mass of legs (g) 127558 + 17237 16920.2 4+ 27475 <0001
RSMI (kg/m”) 6.53 4+ 060 B.18 4+ 087 <001

Calcif Tissue Int 2015




Diabetes type 3

[ Type 1 Diabetes Mellitus (g-cell destruction, usually leading to
absolute insulin deficiency)
A Immune mediated
B: Idiopathic
0 Type 2 Diabetes Mellitus (may range from predominantly insulin
resistance with relative insulin deficiency to a predominantly
secretory defect with insulin resistance)
I  Other Specific Types Of Diabetes Mellitus
A: Genetic detects of fi-cell function
B: ic in i i i
C: Diseases of the exocrine pancreas
1: Pancreatitis
2: Trauma/ pancreatectomy
3: Neoplasia
4: Cystic fibrosis
5: Hemochromatosis
6: Fibrocalculous pancreatopathy
7: Others
=TI R e
E: Drug- or chemical-induced
F: Infections
G: Uncommon forms of immune-mediated diabetes
H: Other genetic syndromes sometimes associated with diabetes
IV Gestational Diabetes Mellitus




Mécanismes

* Destruction des 1l0ts --> insulinodéficience
e Mais aussi déficit en glucagon
e Maldigestion =
— Malnutrition
— Hypovitaminose D

— Baisse de secrétion d ’incrétines
o (Ebert, diabetologia 1980)
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Cas clinique

e Homme 61 ans

e Diabete depuis 20 ans
— Familial ++
— BMI 31
— Diététique, ADOs
e Eté 1996: perte de poids
e Janvier 1997: sinusite, drainage chirurgical, TTT ADQO accru
e Juin 1997: Hospitalisation -20kg, HbA1C 13%
e Pas de plainte, examen clinique normal

e CA 19-9: 1790 U/mL

Gonzalez C, Diabete & Obeésité 2008
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Figure 2 - IRM pancréatigque : tumeur

infiltrante de la queue du pancréas.

InsulinoTTT: --> +12 kg

6 semaines apres 1 ’admission: laparotomie
Carcinose péritonéale

ChimioTTT pendant un an, puis déces



Diabete compliqué
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Nutritional status in patients with diabetes and chronic kidney
disease: a prospective study'™

Christelle Raffaiiin, Catherine Lasseuwr, Philippe Chawveau, Nicole Barthe, Henri Gin, Christian Combe, and
Vincent Ripalleau

* Coopératif: e Structuré:
* Néphrologie — (s alternées

e (C Lasseur, . .

. P Chauveau. — Hospit de jour

e C Combe e Suivant les recommandations:
e Diabéto-Nutrition — HbAIC

e V Rigalleau _ TA

e ( Raffaitin ..

. HGin — Lipides

e Meédecine Nucléaire * Nutritionnel:
* N Barthe — ++ Composition corporelle

Am J Clin Nutr 2007



Patients

e Caractéristiques initiales des 35 patients:
— 23 hommes et 12 femmes
— age moyen: 66,5 = 10,8 ans
— 67,0 % DT2
— GFR 41.6+20.9 ml/min/1,73m?
— HbAIC: 8,0+1,3%

e Résultats a 2 ans:
— Déclin GFR: - 3,3 = 8,4 ml/min/1,73m? par an (p = 0,028 )
— amélioration de ’'HbAIC =-0,7+1,1 % (p =0,001)



Evolution de 1 ’état nutritionnel,
en 1 "absence de dialyse

Inclusion TO T 2 ans
Variable

BMI 26,7 + 4.2 27,4 +47
Masse maigre (kg) 50,8 7.9 52,3 + 8,8
Masse grasse (kg) 20,1 +£7,2 21,3 +8,3

Albumine (g/l) 36,3 = 3,3 39,4 +£35




Evolution des sujets dialysés (HD) ou non (IRCS) a la 2eme évaluation

2eme évaluation vs inclusion

Variable

HD P value IRCS P value
Poids (kg) -3,4+6,2 NS -05+7,0 NS
Masse maigre (kg) -42+57* 0,046 +1,6+28 NS

Albumine (g/l)
VEC (I)
VT (1)

HoA1c (%)

+1,3+41™ NS
-24+4 /¢ NS
-4,/ +£83¢® NS

-0,36£1,2 NS

+3,9%3,5 0,01

+2,3%5,9 NS

+2,5+10,0 NS

-10+x14 NS




Le DT2 se dénutrit en dialyse
(Kidney Int 2005)

Accelerated lean body mass loss in incident chronic dialysis
patients with diabetes mellitus

Lara B. Purim, OLor HEIMBURGER, ARDUL RasHm QuresHI, T. ALy IKIZLER,
and PETER STENVINKEL

Division of Nephrology, Vanderbilt University School of Medicine, Nashville, Tennessee; Divisions of Renal Medicine and Baxter
Novum, Department of Clinical Science, Karolinska Institutet, at Huddinge Karolinska University Hospital, Stockholm, Sweden

Increased muscle protein breakdown in chronic hemodialysis
patients with type 2 diabetes mellitus

LArRA B. Pupim, PauL L FLAKOLL, KAREN M. MAJCHRZAK, DEANNA L. AFTAB GUY,
PETER STENVINKEL, and T. ArLp IKiIZLER

Division af Nephrology and Division of Pediatric Endocrinology, Vanderbill University School of Medicine, Nashville, Tennessee,
Center for Designing Foods o Improve Nuiriion, Food Science and Human Nulrition, lowa State University, Ames, Towa; and
Divisions of Renal Medicine and Baxter Novum, Department of Clinical Science, Karolinska Institutet, Karolinska University

Hospital, Stockholm, Sweden
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Muscle Strength in Type 2 Diabetes

Henning MII:IEI'SEII,[ Saren I*-Ilelseu,E Carl E. Iquungensneu,E and .Johannes Jakobsen
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FIG:. 1. Isokinetic musele strength of extensors and flexors at the
ankle, knes, wrist, and elbow in type 2 diabetic patients (W} and
control subjects (). Values are mean £ SD. *F < 0.03; 1P < 0.05.
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Diabetes 2004



Traitements



INVOLUNTARY WEIGHT LOSS SECONDARY TO
METFORMIN USE IN ELDERLY ADULTS

Omnan Pérez-Hernandez, MD

José Maria Gonzdlez-Pérez, MD, PhD
Antonio Martinez-Riera, MD, PhD

Maria del Carmen Duran-Castellon, MD, PhD

mean age was /4.0 + 9.1, and 11 were male. Sixteen were
aged 65 and older. All had previously been diagnosed with
type 2 diabetes mellitus and were being treated with met-
formin. The average daily dose was 1838.2 & 483.3 mg.

glomerular filtration rate (GFR) was 68.9 + 37.1 mL/min,
estimated using the Cockcroft-Gault formula. Ten subjects
had a stable GFR of less than 60 mL/min. All subjects
reported anorexia, but only six had gastrointestinal symp-
toms, including nausea, vomiting, abdominal pain, and
diarrhea.

baseline weight, which corresponds to a weight loss of
12.4 + 6.5 kg. This weight loss was involuntary and was
a cause for alarm to the individuals, their families, and
their physicians. Weight loss occurred over a mean
61.2 £ 59.8 weeks. After metformin was stopped, no sub-
ject continued to lose weight, and 11 regained more than

JAGS 2016

30
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Time
Figure 1. Evolution of body mass index (BMI; kg/m?). Initial
indicates when metformin was introduced, minimum indicates
when metformin was suspended, and final indicates when
monitoring was over.



COMPOSITION OF INSULIN-INDUCED BODY WEIGHT

GAIN IN DIABETIC PATIENTS:
A BIO-IVIPEDANCE STUDY

V. RIGALLEAU, C. DELAFAYE, L. BAILLET, V. VERGNOT, F. BRUNOU, B. GATTA, H. GIN

e N=72 patients diabétiques D&M 1999

12 DT1 juvéniles

12 DT1 a marche lente

12 DT?2 avec pathologie intercurrente

12 DT2 avec complication microvasculaire
12 DT2 « insulino-requérants »

12 DT2 avant/apres sevrage insulinique

e Etudiés par bio-impédancemétrie

e avant apres mise sous insuline



Prises de poids sous insuline

Gl G2 G3 4 €§) Co6
2HbAC (%) -7.3+1.1 -58+1.0 -5.2+1.1 -3.6:04 -2.7+06 -0.6:04
“*vs G45 *vsG47*'vs Gb *vs G5 **vs AO
2 body wveight +30+1.0 +2.0+09 +05+04 +05+03 +1.0+03 -1.3+Q7
(kg'300) *vsG3,45
2 fat-fleemass  +28+1.1 +22+09 +06+04 +05+02 +Q4+03 -0.4+03
(kg'30d) *vs(G3,4,56 *vsG3,45,6
2 fat mass +02+04 -0.2+02 -0.1+t04 +Q0+03 +06+03 -0.9+04
(kg'30d) *vs(G5,6 *vsG6

Dans les indications les plus évidentes,
la prise de poids est constituée de masse maigre.



Conclusions

Hyperglycémie = hypermétabolisme
Défaut de secrétion/d ’action de 1 *1nsuline

--> Risque de dénutrition

Diabéte = symptome
— Maladies variées: DT1, DT2, D 2aires

— Situations vari€es: complications, agression

--> Expression variable



