
MON-P108The Impact of Essential Amino Acid Supplements Enriched 
With L-leucine on Appetite and Energy Intake in Elderly 

Women

Theocharis Ispoglou1, Kevin Deighton1, Roderick King1, Helen White2, Matt Lees1

1Leeds Beckett University, Institute for Sport Physical Activity & Leisure
2Leeds Beckett University, School of Clinical & Applied Sciences

Introduction

References & Acknowledgments  
1. Dillon, E. L., Sheffield-moore, M., Paddon-jones, D., Gilkison, C., Sanford, A. P., Casperson, S. L., Jiang, J., Chinkes, D. L. & Urban, R. J. (2009) Amino acid supplementation increases lean body mass, basal muscle protein synthesis, and insulin-like growth factor-I expression in older 

women. J Clin Endocrinol Metab, 94, 1630-7.

2. Giezenaar, C., Chapman, I., Luscombe-marsh, N., Feinle-bisset, C., Horowitz, M. & Soenen, S. (2016) Ageing Is Associated with Decreases in Appetite and Energy Intake--A Meta-Analysis in Healthy Adults. Nutrients, 8.

3. Gregorio, L., Brindisi, J., Kleppinger, A., Sullivan, R., Mangano, K. M., Bihuniak, J. D., Kenny, A. M., Kerstetter, J. E. & Insogna, K. L. 2014. Adequate dietary protein is associated with better physical performance among post-menopausal women 60-90 years. J Nutr Health Aging, 18, 155-

60.

4. Ispoglou, T., White, H., Preston, T., Mcelhone, S., Mckenna, J. & Hind, K. (2016) Double-blind, placebo-controlled pilot trial of L-Leucine-enriched amino-acid mixtures on body composition and physical performance in men and women aged 65-75 years. European Journal of Clinical 

Nutrition, 70, 182-188.

5. Leidy, H. J., Clifton, P. M., Astrup, A., Wycherley, T. P., Westerterp-plantenga, M. S., Luscombe-marsh, N. D., Woods, S. C. & Mattes, R. D. (2015) The role of protein in weight loss and maintenance. Am J Clin Nutr.

6. Morley, J. E. (1997) Anorexia of aging: physiologic and pathologic. Am J Clin Nutr, 66, 760-73.

7. Tieland, M., Van De Rest, O., Dirks, M. L., Van Der Zwaluw, N., Mensink, M., Van Loon, L. J. & De Groot, L. C. (2012) Protein supplementation improves physical performance in frail elderly people: a randomized, double-blind, placebo-controlled trial. J Am Med Dir Assoc, 13, 720-6.

8. Zhu, K., Meng, X., Kerr, D. A., Devine, A., Solah, V., Binns, C. W. & Prince, R. L. (2011) The effects of a two-year randomized, controlled trial of whey protein supplementation on bone structure, IGF-1, and urinary calcium excretion in older postmenopausal women. J Bone Miner Res, 26,

2298-306.

Sources of Funding: Higher Education Innovation Funding (HEIF), and Leeds Beckett University 

Presented at the 38th ESPEN Congress on Clinical nutrition and Metabolism, Copenhagen, Denmark, 17-20 September 2016.

Results Conclusion

Fig. 2a: CA ratings in the control (▼), bar (●) and gel

(○) trials (experiment one). Values are mean (SEM).

 Elderly women completed two experiments where they consumed either a 

Bar (B, 135 kcal) or a Gel (G, 114 kcal), rich in EAAs (7.5 g, 40% L-

Leucine), or nothing [control (C)].

 In Experiment 1, subjects (n=10, 68±5 years, mean ± SD) consumed B, 

G or C with appetite sensations and appetite-related hormonal responses 

monitored for 1h, followed by consumption of an ad libitum breakfast 

(ALB). 

 In Experiment 2, subjects (n=11, 69±5 years) ingested B, G or C 

alongside an ALB.

Total Energy Intake (EI)

Methods

 Inadequate protein intake (PI), 

the main source of essential 

amino acids (EAAs), and 

reduced appetite are 

contributing factors to age-

related sarcopenia. 

 Protein supplementation 

frequently confers beneficial 

adaptations in performance and 

body composition.

 The satiating effects of dietary 

protein may negatively affect 

energy intake (EI), thus there is 

a need to explore alternative 

strategies to facilitate PI without 

compromising appetite and 

subsequent EI.

Fig. 1a: Experiment 1

Fig. 1b: Experiment 2

 In Experiment 1, energy intake (EI) at ad libitum breakfast (ALB) was not different 

between conditions (282±135, 299±122, 288±131 kcal for Control (C), Bar (B) and 

Gel (G) respectively). However, total EI (Fig. 1a) was significantly higher in B and G 

compared to C after accounting for the energy content of the supplements (P<0.0005).

 Analysis revealed significantly higher appetite ratings (Fig. 2a)  Area under the 

Curve (AUC) (P<0.007), a tendency for higher acylated ghrelin AUC (P=0.087), 

and significantly lower pancreatic polypeptide AUC (P=0.02) in C compared with B 

and G (Fig. 2b). 

 In Experiment 2, EI at ALB was significantly higher (P=0.028) in C (306±122 kcal) 

compared to B (245±135 kcal) and G (254±118 kcal). However, total EI (Fig. 1b) was 

significantly higher in B and G after accounting for the energy content of the 

supplements (P<0.007).

 In both experiments, there were no differences between supplements for ratings of 

taste, aftertaste or overall palatability. Similarly no differences were observed in visual 

appeal, smell, taste, aftertaste and palatability of the breakfast. 

 Supplementation with either the bar or gel 

increased total energy intake whether 

consumed 1h before or during breakfast. 

 This may represent an effective nutritional 

means for addressing protein and total 

energy deficiencies in elderly women.

F
ig

 2
: 

C
o

m
p

o
s
it

e
 A

p
p

e
ti

te
 (

C
A

) 
a
n

d
 H

o
rm

o
n

e
 C

o
n

c
e
n

tr
a
ti

o
n

Outline of Experimental Trials

Fig. 2b: Plasma peptide YY (a), acylated ghrelin (b)

and pancreatic polypeptide (c) concentrations in the

control (▼), bar (●) and gel (○) trials (experiment

one). Values are mean (SEM).
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