Increased amino acid provision does not lead to
Insulin resistance in lung cancer cachexia
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Background
A S
¢ Non-small cell lung cancer (NSCLC) is the most >)
common form of lung cancer and has a poor
prognosis.
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Insulin resistance to amino acids can be concurrent
with that of glucose?.
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Previous studies suggest that higher provisions of
amino acids can impair insulin-stimulated glucose
uptake?3.

13

s
5
g

o
8

10% TrophAmine (mglkg LBM/min)
& &
BCAA (umol/L)

Plasma Glucose (mmollL)

B
N
8

—+—Glucose infusion Control

1. S. Pereira et al. Insulin resistance of protein lism in type 2 diabetes. Diabetes, (51), ' —4 Glucose infusion Cancer
2008, 56-63. ‘ o~ Plasma glucose Control
: -0~ Plasma glucose Cancer
. M. Krebs et al. Mechanism of Amino Acid-induced Skeletal Muscle Insulin Resistance in
Humans. Diabetes, (51), 2002, 599-605. 8 150 210 240 270 300
150 180 210 "
. M. Tremblay et al. Overactivation of S6 Kinase 1 s a Cause of Human Insulin Resistance minutes

During Increased Amino Acid Availability. Diabetes, (54), 2005, 2674-2684. minutes

Glucose infusion (mg/kg LBM/min)

o
@
5

°
°

°

Hypothe: Nutritional and metabolic data: Control Cancer
. . (1=3) (11=7)

« In cancer cachexia, there is a diminished uptake of CoanED (e 24984 181 T
glucose and amino acids due to insulin resistance (keal/kg LBMed) 524 4342
Protein intake (g/d) 85+5 72+5
e Increasing provision of amino acids to post-prandial (% energy) 141 16+1

levels will adversely affect insulin sensitivity REE (LezligUEd) 29+1 311 Production
(% of predicted) 98+2 107 +5

Objectives Smoking history and physical activity: basal i
pjectives d L2

. . : p Smoki ke 245 2049 uIso-AA
« To assess insulin resistance to glucose and amino s v B High-AA
acids in patients with advanced NSCLC and >5% R 153 103

weight loss in the past 12 months. Handgrip strength (kg) 442 3843
Physical activity (PASE questionnaire) 17821 102 + 181
¢ To assess whether a physiological elevation of

amino acids will adversely affect insulin sensitivity

(mg/kg FFM.min)

Clinical laboratory results:

C-reactive protein (mg/L) 12404 14.4+53t
\Nat} c

Methods Hemoglobin (g/L) 14844 13847

* NSCLC subjects from Oncology Clinics and healthy, age & smoking White blood cells (10'9/L) 5.7+0.5 8.5+18

history-matched controls via advertisements. Alburmin (g/L) 41:1 2841 Control Cancer Control
* Experimental protocol: Platelets (10'9/L) 251413 264422

2-day admission in Clinical Investigation Unit:

Day 1: isoenergetic, isonitrogenous formula diet (based on 24h food Testosterone (pmol/L) 30+3 25+3

recall), indirect calorimetry (Deltatrac), body composition (DEXA) Cortisol am (nmol/L) 311428 370+45 C
Summary

Patients with NSCLC and mild cachexia vs. well-matched controls exhibit:
T 23 83 « § Energy intake, anthropometric measures, and physical activity

NSCLC subiects_ Mean + SEM. T p<0.05 vs. control group by independent t-tests,  p<0.01 vs. control group by Mann-Whitney * Normal fastlng |nsu||n, glucose productlon (EGP), glucose, FFA & AA
¢ Inflammation but no hypermetabolism

Growth hormone (ug/L) 0.6+0.2 1.8+06

Urea (mmol/L) 49+02 3.4+03t

= 7 men (6 adenocarcinoma, 1 squamous cell) stage Ill and IV
= 2 brain, 2 bone, no liver metastases

= 3 pre-, 4 post-chemotherapy (>3 months) sulin & ; In response to insulin with fasting AAs (Iso-AA):

= No diabetes, other metabolic disorders, anemia (Hb<100 g/L), ¢ Impaired insulin-stimulated peripheral uptake of glucose and As

metastases that affect organ functions, medications affecting o Normal suppression of EGP and Iipolysis
metabolism

= Average weight loss: 8 £ 1% in 12 months

In response to insulin & postprandial AAs (High-AA):
¢ Impaired insulin-stimulated glucose uptake
e Normal insulin-stimulated uptake of amino acids

Control Gancen
(1=3) (11=7)
Age (y) 612 64=3
Weight (kg) 67+2 60+3
BMI (ke/m?) A1 21 Novel Findings:
Lean body mass index (kg/m?) 17+1 16+1 —+—Insulin Control .. . .
T DB ) B Ev i cancer ¢ Instead of anticipated impairment of glucose uptake from
Body fat (%) 22 222 o= C-peptide Gancer High-AA, both groups increased glucose utilization (albeit
Suf: i.acskin'old(mm) 15+1 9+1t - _|50 |OWer in cancer)
Thigh circumference (cm) 52+1 minutes . . A . .
* NSCLC subjects reached a lesser hyperinsulinemia with

the same infusion rates

Insulin (pmol/L)
(nowd) eppdad-o

(Basa) (1s0-AR) (High-AR) . Conclusion

state state “Postprandial” state

13h00 15h30
e

Providing high availability of amino acids, equivalent

B to a physiological postprandial state (=25g protein)
did not impair insulin action on glucose metabolism;
rather it enhanced glucose uptake.
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. . — . Therefore, the presence of insulin resistance should
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