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(57) Abréegée/Abstract:
The present invention relates to a method of enhancing muscle protein synthesis following physical exertion comprising
administering to a human a composition comprising protein or essential amino acids and carbohydrates 30 minutes or less prior to,

during, or within 30 minutes of running repeated sprints. Further, the invention relates to a program for enhancing muscle
adaptation resulting from repeated sprints training.

SR SR VENEN

S TR

TR RN/
4

I*I - - . - . . T, B et
C an ad a http.//opic.icge.ca+ Ottawa/Gatineau K1A 0C9 - htp:/eipo.dcge.ca o p1c A0 B0 278 1D O
OPIC - CIPO 191




2011/064373 A1 I} NI OADY D 00 R 00 0 00

W

CA 02781764 2012-05-23

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

(10) International Publication Number

3 June 2011 (03.06.2011) WO 2011/064373 Al
(51) International Patent Classification: (74) Agent: ELKINGTON AND FIFE LLP; Prospect
A23L 1/305 (2006.01) A23L 1/30(2006.01) House, 8 Pembroke Road, Sevenoaks Kent TNI13 1XR
A23L 1/29 (2006.01) (GB).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/EP2010/068439 kind of national protection available). AE, AG, AL, AM,
, - AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(22) International Filing Date: CA, CH. CL, CN, CO. CR, CU, CZ. DE, DK, DM, DO,
29 November 2010 (29.11.2010) DZ. EC. EE. EG. ES. FL, GB. GD, GE. GIL GM. GT.
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(26) Publication Language: Enghsh ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(30) Priority Data: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
09177423.2 29 November 2009 (29.11.2009) EP SE, 5G, SK, SL, SM, ST, SV, SY, 1H, TJ, TM, 1IN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): . L
NESTEC S.A. [CH/CH]; Avenue Nestle 55, CH-1800 (84) Designated States (unless otherwise indicated, for every
Vevey (CH). kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(72) Inventors; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Inventors/Applicants (for US only): MOORE, Daniel TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Ryan [CA/CH]; Chemin de la Vulliette 5, CH-1000 Lau- EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
sanne (CH). ZALTAS, Eric [CH/US]; Chateau du LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Glerolles, CH-1071 St-saphorn (CH). HAWLEY, John SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Alan [GB/AU]; Apartment 377, 299 Spring Street, Victo- GW, ML, MR, NE, SN, TD, TG).
ria, Melbourne 3000 (AU). BURKE, Louise Mary [AU/ Published:
AU]; Apartment 377, 299 Spring Street, Victoria, Mel-  © 0 oA,
bourne 3000 (AU). STELLINGWERFF, Trent — with international search report (Art. 21(3))

|[CA/CH]; Chemin des Piecettes 4, CH-1052 Le Mont-
sur-lausanne (CH).

(534) Title: METHOD OF ENHANCING MUSCLE PROTEIN SYNTHESIS

Figure 1

O
-
-

0.05

Myofibrillar FSR (%-h'1)

0.00

[ Placebo
Bl Nutrients

(57) Abstract: The present invention relates to a method of enhancing muscle protein synthesis following physical exertion com-

prising administering to a human a composition comprising protein or essential amino acids and carbohydrates 30 minutes or less
prior to, during, or within 30 minutes of running repeated sprints. Further, the invention relates to a program for enhancing muscle
O adaptation resulting from repeated sprints training.
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Method of enhancing muscle protein synthesis

Field of the Invention

pre—
e

The present 1nvention relates to a method and program of

improving muscle proteln synthesilis. In particular, the

pr—

ilnvention relates to the 1mprovement of muscle proteiln

syntheslis 1n an 1ndividual dolng physical exercise.

Background of the invention

—

Physical exercilse alters the activity of proteins 1nvolved

1n ‘turning on’ proteln synthesis (1.e. signalling

molecules) which helps gulde whilich muscle protelns are to be

made and when. Simllar to the molecular responses, the

—

changes 1n proteln synthesils after a single bout of exercilse

are largely specific to the exercise task, such as an

pre—

increased synthesis of proteins 1nvolved 1n strength (1.e.

pre—
—

myofilbrillar) wilth reslstance exXerclise and an 1ncrease of

proteins 1nvolved wilith energy supply (1.e. mitochondrial)

wlth aeroblc exercilise (Coffey VG, and Hawley JA. The

pre—

molecular bases of trailning adaptation. J Sports Sci 2007).

However, beyvond pure endurance/aerobic exercise and pure

—

reslistance exerclse, current state of the art dictates that

there 1s no 1dea what protelins will be syntheslized after a

—

bout of repeated sprints exercise, slmllar to what team

sport athletes undertake i1n tralning and competition.
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For physical exercise overtime, these changes 1n signalling

molecule activity and muscle proteln synthesls summate over

—

a period of weeks to months (1.e. with trailning) 1into

physiological adaptations that make an athlete better at a

specific exercise task/event.

There 1s very 1little 1nformation regarding what and how

nutrition can support and optimize these trailning
adaptations. In fact the mentioned 2007 extensilive review on
training adaptation “The molecular |bases of training
adaptation” does not discuss the role that nutrition plays

1ln supporting or enhancing the adaptation to trailning.
Furthermore, some exerclise tasks have both a resistive as

well as an aeroblc component (eg. sprint-type stop—-and-go

commonly seen 1n team sports) and therefore 1t 1s completely

unknown what changes occur 1n the molecular signalling as

pre—-

well as the synthesilis of di:

—
-

ferent muscle proteilns.

—

"erent types of exerclse training

There are three main di

regimes which 1nclude: 1) resistance exerclse 2Z2) anaerobic

or repeated sprint type exerclse and 3) endurance exercilse.

pre—

Fach of these exercise trailning regimes features a divergent

tralning response.

1) Resistance exerclise 1s when subjects undertake

pr— pr—
P

welght, with long periods of

explosive movements O

rest, and 1S primarily driven by the

phosphocreatine and glycolytic energy systems.

This system can produce energy quickly, but

fatigues quickly. The primary adaptations 1nclude
lncreases 1n muscle mass (hypertrophy) by 1ncreased

muscle cross-sectlon area through repeated weight
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l1fting tralning. see e.d. Hakkinen K.,

Neuromuscular and hormonal  adaptations during

strength and power tralning (A review. J Sports Med
Phys Fitness 29: 9-26, 1989), or Hakkinen K. et.

S all. on Relationships between training volume,

physical performance capaclity, and serum hormone

concentrations duriling prolonged tralning 1n elite

welght lifters. Int J Sports Med 8 Suppl 1: 61-65,

1987.
10 2) Repeated sprint type training 1s anaerobic 1n
nature, 1nvolves high-intensity exercilise with

limited recovery periods, and 1nvolves nearly
purely carbohydrate metabolism with a large
breakdown 1n muscle glycogen (glycolytic enerqgy

—

15 production) . During these situations of anaerobic

energy production, such as high 1ntensity speed

training, or sports 1nvolving repeated sprints, the

increased load on the muscles 1s accomplished by an

—

increased firing of Type a Iflbres. Finally, at

20 very high workloads, type b glycolytic muscle

fibres become actilvated to malntain the high demand

pre—-

of energy provision vla anaeroblc enerdgy provision.

pre—-
—

However, during these siltuations, the high rate of

anaeroblc energy production exceeds the rate at
25 which 1t can be oxidized aerobically within the
mitochondria, and this leads to the extreme levels

pr— pr—
p—

of lactate production found 1n these types of

trailning situations (Spriet LL, Howlett RA, and
Heigenhauser GJ. An enzymatilic approach to lactate

30 production in human skeletal muscle during

exerclse. Med Sci Sports Exerc 32: 756-7063, 2000.)
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Recent studles have look at the adaptation to repeated

sprint cralning and found that cype a fibers

lncrease, along with 1ncreases 1n both mitochondria and
S also some hypertrophy, and 1ncreases 1n the lactate
transporters 2. (Gibala MJ, et al. Short-term sprint
ilnterval versus tradiltional endurance tralning: simllar

lnitial adaptations 1n human skeletal muscle and

exerclse performance. J Physiol 575: 901-911, 20006).

10

3) Endurance tralning 1s characterilized by 1ndividuals

doing low—-1ntensity tralning over prolonged periods

(e.g. > 1b5min). The energy system represented for

endurance tralning 1ncludes the aerobilic system,

pr—
p—

15 which primarilily uses aerobic metabollism of fats and

carbohydrates to produce the requlred enerdgy wilithiln

the mitochondrilia when ample oxygen 1s present. The

primary adaptations include lncreased muscle

glycogen stores and glycogen sparing at sub-maximal

20 workloads via 1increased fat oxidation, enhanced

lactate kilnetics and morphological alterations,

including greater type I fibre per muscle area, and

increased capillary and mitochondrial density

(Holloszy JO, and Coyle EF. Adaptations of skeletal
235 muscle to endurance exerclse and their metabolic
consequences. J Appl Physiol 56: 831-838, 1984. and
Holloszy JO, Rennie MJ, Hickson RC, Conlee RK, and

pr—
—

Hagberg JM. Physiological consequences of the

blochemical adaptations to endurance exerclse. Ann

30 N Y Acad Sci 301: 440-450, 1977.)
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In addition, 1t 1s unknown how nutrition can enhance these

adaptations after sprint-type exerclse. There 1s a need for

understanding examining the acute effects of nutrition

supplementation on molecular signalling and proteln

synthesis after repeated sprint based exercilise, such as the

—

majority of team sport sports, like football/soccer.

Current during and post—-exerclse nutrition recommendatlions

— —

for sprint type of sports 1nvolve the 1ngestion of adequate

carbohydrates to replenish muscle glycogen.

pre—

There 1s a need to determine the 1mportance of other

—

nutrients and timing of i1ntake to enhance muscle adaptations

to sprint-type/stop—-and-go exercise.

The present 1nvention seeks to address the above-described

problems. The 1nvention also aims at other objects and

pr—

particularly the solution of other problems as will appear

—

1n the rest of the present description.

Object and summary of the invention

In a filrst aspect, the 1nvention provides method of

enhancing muscle protelin synthesilis following physical
exertion comprisling admlnlisterling to a human a composition
comprilsing proteln or essential amino aclds and

carbohydrates 30 minutes or less prior to, during, or within

30 minutes after running repeated sprints, such as normally

pr—

found with the majority of team sports.
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It has surprisingly been found that the addition of proteiln

or essentlal amino acids with repeated sprint exercilise has

pr—

che capacity of enhancing myofibrillar protein synthesis.

pre—

Myofilbrillar proteiln 1s the specific proteln responsible for

muscle hypertrophy (growth).

Physlical exercise provides a stimulus to the body that

pr—

triggers a cascade of molecular signals that lead to changes

—

1n gene expression and the synthesis of proteins specific to

the exerclse stimulus. The physical adaptation that results

pr—
p—

from chronic tralning 1s believed to be a direct result of

pr— pre=— pre—

che accumulation of these proteins after multiple bouts of

acute exercise.

pr—
p—

A clear beneficial effect 1s shown on anabolic signalling

and muscle proteln synthesis followlng repeated sprint based
exerclse wlth nutrients provisilions. Recommendatlons are to
take protein and carbohydrate 1n close temporary timing to
strenuous tralning sessions. There are well documented

pr— p—

advantages of supplementation of nutrients after resistance

and endurance training, but not with repeated sprints.

pr—

Tt has further been found that, the absence of nutrient

provislons 1n c¢lose proximity to high-intensity sprint
workout 1ndeed 1s 1likely to 1mpalr subsequent training
adaptations since the muscle protein synthesis during
recovery was hearly 50% greater with nutrient provision as

compared to the placebo condition which had no nutrilent

provlision (see example detailils from the report
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It has also been found that when nutrition can 1mprove the

adaptations to a single training session by only a small

pre—

percentage over a period of weeks or months this could have

—
-

a major e:

fect on training adaptations and thus performance.

In a second aspect, A program for enhanclng muscle

adaptation resulting from repeated sprints tralning, the

program comprilisiling providing nutrition and guldance on

tralning to an athlete to 1mprove the muscle protein
10 synthesis, the program comprising:

-providing a composltion comprisling proteln or essential

amino aclids and carbohydrates; and

-providing guidelines for consumption comprilising a
recommendation of the amount of the composition to
15 consume not more than 30 minutes before exerclsing or

more than 30 minutes after recovery from exerclisiling based

pr—

on a training regilmen of the athlete, and

-providing guidance on tralnlng regimen.

200 In a further aspect, the invention relates to a nutritional

pr—

kit comprising a plurality of compositions comprilsiling

proteln or essential amino acids and carbohydrates and

guldellnes recommending that an athlete consume the

composltion wilithlin a certain time period before exercilisilng

25 and within a certain time period during recovery after

pre=—

repeated running of sprints. The i1nvention also relates to a

—

use of a compositlion comprilsling proteln or essential amino

—

aclds and carbohydrates for 1mproving muscle proteiln

synthesls whereln the use 1s 1n connectlion wilith repeated

30 sprint exercise.
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Furthermore, as described above, repeated sprint type

tralnling 1s anaerobic 1n nature, and 1nvolves nearly purely

carbohydrate metabolism with a large breakdown 1n muscle

—

glycogen. Accordingly, nutritlional recommendations are for

—

at least 1 to 1.5g of carbohydrate per kg body mass (a total

pr—
—

of ~50 to 75g carbohydrate) to be consumed 1n the first

pre=—

several hours after this type of exercise tralning.

Brief description of the drawings

—

Further features, advantages and objects of the present

invention will become apparent for the skilled person when

— p—
-

reading the following detailed description of embodiments of

the present 1nvention, when taking 1n conjunction with the

pr—

figures of the enclosed drawilngs.

ity

Figure shows 1n myofibrillar protein synthetilic rate

resulted from repeated sprint exercilse.

FFilgure 2 shows plasma essential amino acid (EAA, panel

A), branched-chain amino acid (BCAA, panel B) and

cotal amino acid (panel C) concentration at rest and

following repeated sprint cycling repetitions after

pr—

prior 1ngestion of placebo or nutrient beverage 30

min before exercise.

Figure 3. p70 S6K "% (panel A) phosphorylation at rest

pre=—

and following maximal effort repeated sprint cycling

—

repetlitions after prior 1ngestion of placebo or

nutrilent beverage 30 min before exercilse.
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Detailed description of embodiments

According to the 1nvention, nutrient provislon 1ncreases

anabolic signalling and myofibrillar proteiln synthesis after

repeated sprint exercilse

It 1s commonly recommended that athletes 1nvolved 1n sprint-

type exXerclse consume adequate carbohydrate to enhance

glycogen resynthesis and enerdgy recovery. Our data
demonstrate for the first time the 1mportance of proteiln
lngestion 1n close proxilmity to a Dbout of sprint-type
exercilse 1n order CO maximlze myofibrillar proteln

synthesis, which does not occur with carbohydrate 1ngestion

alone. In fact we found a 48% 1ncrease 1n myofilbrillar

proteiln synthesls after proteintleucline 1ntake as compared

to 1socaloric carbohydrate only trial. In addition, proteilns

involved 1n ‘turning on’ protein synthesis are also enhanced

wlth protein 1ngestion after exercise demonstrating a clear
link between the signals to activate protein synthesis and

the subseguent muscle protein synthetilic response (e.g. ~300%

increase 1n p/0Sbkinase and a ~100% 1ncrease 1n 4E-BP1l). The

’ amd

activation of p/70Sbkinase has been shown to be 1mportant for

the acute 1ncrease 1n muscle protein synthesilis and the

chronic 1ncrease 1n muscle growth with training. Therefore,

pr—

overtime this continual timed 1ngestion of proteln with

sprint-type exercilise wilill lead to greater muscle growth and

muscle power with training; thilis 1s a very favourable

—
p—

adaptation for athletes engaged 1in this type of

exerclise/sport.
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10

In order to maximlze muscle proteln synthesls and enhance

adaptations to sprint-type exercise (eg. team sport stop-

and—-go) 1t 1s recommend that athletes consume a product that

—

contains 20-35, preferable from 20 to 30 g of protein with

added leucine (up to 5g) 1n close proximity to (1.e. 30-

60min before and/or 0-120. Advantageously, within 0-30 min

pre=—

of the exercilise. These nutritional guldelines would apply to

all stop-and-go 1ndividual and team sports that are

pr—

characterized by periods of high ilntensity sprints

—
e

interspersed by periods of low—-1ntensity recovery (eqg.

football, tennis, 1ce hockey, basketball, etc.).

It 1s preferred that the composition comprises carbohydrates

and proteln or essential amino acids 1n a carbohydrate to

proteln ratio 1n the range from 1:1 to 3:1, preferably 1n a

pre—

ratio of 2:1.

Advantageous to maximlze post—-exerclse glycogen resynthesis,

for carbohydrate 1ntake, the recommendation would be 1 to

1.5g CHO/kg.

pre—-
h—

The preferred compositlon comprilses a total protein dose of

10 to 50 g protein, preferably 20 to 30 grams. In the use

according to the 1nvention this 1s the preferred amount.

In an embodiment, the proteln or amino acid constitute about

20% to about 40% by weight of the solids 1n the final

product. In another embodiment, the protein or amino acid

pr—

comprises about 30% by weight of the product.
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11

Moreover, the composilition can be made so that there 1s a

pre=—

conslstent and countable quantity of proteln per single

dose, for example, between about 2 grams to about 4 grams

per dose.

Preferably, the composilition comprilses a protein or essentilal

—

amino aclid content of about 2 grams to about 2.5 grams.

pre—-

The composition may be 1n the form of a solid product, a

gel, a liguid, or a ready to mix powder.

The protein-based product can also contalin a diliscrete amount

—
-

of fat 1n one or more products to provide any sultable

pr—

amount of energy to an athlete. For example, each of the

products can provide a fat amount up to 9g/300 cal. In

another example the products can provide 11lg/360cal. Each

pre—-

of the products can also provide a saturated fat amount up

pre—-
—

to 4g/300 cal or more. In an embodiment, the percentage of

—

energy (e.g. 1n the form of caloriles) coming from fat can be

up to about 25%.

In an embodiment, the protein-based product comprilises an

pr—
—

amount of fat ranging from about 10% to about 40% by weight

pr—

of the proteiln-based product. Preferably, the protein-based

B

pre=— pre—
e

product comprises an amount of fat of about 30% by weight of

the protein-based product.

p—
p—

Any sultable 1ndividual protein, amino acid or blends of

proteins can be used. For example, the proteln-based
product can comprise a protein blend comprising soy proteln

1solates, whey proteln 1solates and calcium caselnate. An
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12

1)

example of the protein blend 1is the Tri-source = protein

blend.

pre—

The presence of proteins and/or fats in the nutritional

pr—

product of the present disclosure has the advantage 1n that

1t 1s possible to provilide an athlete with a more complete

nutrition during performance. For the proteilin source, any

sultable dietary protein may be such as, for example, animal

protelns (e.q. mi1lk proteins, meat proteins and egg
protelns); vegetable proteins (e.g. soy proteln, wheat
proteln, rice proteiln, and pea proteln),; mixtures of free
amlino aclds,; or combinations thereof. Mi1lk proteilins, such

as caseln and whey mi1lk proteilns, and soy proteilns are

particularly preferred.

pre—
e

The proteins may be 1ntact or hydrolysed or a mixture of

intact and hydrolysed proteilins. It may be desirable to

—

supply partially hydrolysed proteins (degree of hvydrolysis

between 2 and 20%), for example, for athletes belileved to be

pr—

at risk of developing cows’ milk allergy. Generally, at

least partially hydrolysed proteins are easler and faster to

pre—

metabollze by the body. This 1s 1n particular true for

amino acilds. In an embodiment, the protein-based product

contains single/essential amino acids such as, for example,

leucine, valine and/or isoleucine.

In a preferred embodiment of the 1nvention the essential

amino aclds comprising added Leucine. In the present context

—
pr—

Leuclne 1s an essential amino acid (EAA), found as part of

pre=—

the family of branched chain amino acids (BCAA). Ingestion

pr— pr—

of essential EAA stimulates the synthesis of skeletal muscle
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13

protelns with the Dbranched-chain amino acids leucilne,

1soleucine, and valine suggested to play a critical role 1n

thls response. Of the BCAA, leucine has been 1nvestigated

pre—- pre—-
p—

for 1ts anabolic properties 1n many di:

ferent tlssues,

including muscle. It 1s well established 1n cell culture and

rat models that leuclne 1ncreases the formation, and hence

—

activation, of specific proteins that are 1nvolved 1n

“turning on” proteln synthesis.

pr— pre—-
—

Advantageously, a total does of essential amino acid dose of

b to 25g blend of EAA that mimilcs the EAA 1n high quality

protelns, preferably 10g EAA 1n used 1n a product according

to the 1nventilion. It may be advantageously to use leucine 1n

total does up to 259.

The fat source has the advantage 1n providing for an
improved mouth feel. Any fat source 1s sultable. For
example, animal or plant fats may be used. To 1ncrease the

nutritional value, n3-unsaturated and no6-unsaturated fatty

aclds may comprilse the fat source. The fat source may also

— —

contain long chain fatty acids and/or medium chain fatty

aclds. For example, milk fat, canola o01l, almond butter,

peanut butter, corn oil and/or high-oleic acid sunflower oil

may be used.

The repeated sprints exerclse according to the invention are

pr— p—

part of a sport, 1n elther continual training for that

pr—
—

sport, or 1n the competition 1tself.
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Example 1:

To lnvestigate “he effect of C1med nutrition

(proteln+tleucine 1ngestion) on the changes 1n signalliling

molecule activity and muscle protein synthesis after

repeated sprint-type exercilse, a clinical trial was

performed below.

The study employed a randomlsed, c¢ross-over, double blind

des1gn lncorporating diet and exercilse manipulation.

Subjects performed the same repeated sprint exercilse

protocol on two separate occasions wilith altered nutrient
lntervention (protein versus placebo) with each testing
sesslon separated by a two-week recovery period.

pre—

Subjects consumed 500 mL of elther a beverage contalning 24

g whey protein, 4.8 g leucine, 50 g maltodextrin (nutrlents)

or non-caloric placebo beverage 30 min prior to commenclng

—

the exercise protocol. Time-motlon analysils of several major

team sport performances 1ndicates maximal sprint activity

occurs every ~50-100 s with sprint durations not exceeding b6

pr—

sec. Accordingly, 1n an effort to make the laboratory

pr—- ] ,,

exerclse simulation as Vsports specific

as possible,

subjects performed 10 x 6 s supra-maxlmal sprints beginning

every 60 s at a load eguivalent to 0.075 kp/kg body mass

(BM) on an electronically-braked cycle ergometer.

Subjects rested comfortably i1in the supine position for 3 h

pr—

after completion of the exercise bout. Muscle blopsilies were

taken from the vastus lateralis (thigh) o measure

pre—
—

activation (as assessed by changes 1n phosphorylation) of
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proteins 1nvolved 1n Y“Yturning on” protein synthesis (1.e.

regulate mRNA translation) by standard Western Dblotting

procedures. Muscle (1.e. myofibrillar) proteln synthesis was

—
-

also measured by a primed constant 1nfusion of a stable

d 1sotope amino acilid (i1.e. [ring-13Co6]lphenylalanine).

Results

FFigure 1 shows myofibrillar (panel A) protein fractional

10 synthetic rate (FSR) during recovery (15-240 min) from 10 x6

—
p—

s maxilmal effort repeated sprint cycling repetilitions after

pr—

prior 1ngestion of 500 mL placebo or nutrient beverage 30

min before exercise. Values are mean =*SD.

15 Figure 2 shows plasma essential amino acid (EAA, panel A),

branched-chailn amino acid (BCAA, panel B) and total amino

pr—

acld (panel C) concentration at rest and following 10 xb s

pre—-
—

maximal effort repeated sprint cycling repetitions after

—

prior 1ngestion of 500 mL placebo or nutrient beverage 30

200 min before exercise. Values are mean £SD; Significantly

different (P<0.05) wversus (a) rest; (b)) O min, (c) 30 min,

(d) ©60 min, (e) 90 min, and (*) between treatments at

equlvalent time-point.

25 Figure 3 shows p70 S6K ™° (panel A) phosphorylation at

pr—

rest and following 10 x6 s maximal effort repeated sprint

cycling repetitions after prior 1ngestion of 500 mL placebo

or nutrilent beverage 30 mln before exerclse. Values are mean

tSD (n=7),; Significantly different (P<0.05) versus (a) rest,

30 (c) 240 min, and (*) between treatments at equivalent time-

polnt.
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Blood Amino Acids (see Figure 2)

There were Cilme X Creatment 1nteractions for plasma

essential (EAA), branched-chain (BCAA) and total amino acid

d concentration (Figure 2). Plasma EAA concentration was only

significantly elevated above rest 1mmediately post—-exercise

pre=—
—

(~85%) with nutrient provision, an effect that was also

evident following 60-90 min recovery (~50-60%) (P<0.05;
Figure 2A). Moreover, the 1ncrease 1n EAA concentration with

10 nutrient ingestion was higher than placebo immediately post-

exerclse and throughout the 30-90 mln recovery period

(P<0.05). Likewlse, plasma BCAA concentration was 1ncreased

above rest 1mmediately post-exercise and remalned elevated

for 90 min during recovery with nutrient but not placebo

15 treatment (~60-120%, P<0.05; Figure ZB). The augmented post-

exerclse BCAA concentration with nutrient i1ngestion was also

higher than placebo at the equivalent time-points (P<0.05).

Figure 3: There were significant time x treatment

thr3389

20 interactions for p70 S6K phosphorylation (P<0.05;

pre—

Figure 4A). Phosphorylation of p70 S6K significantly

lncreased above rest with nutrient ingestion (~300%, P<0.01)

—

but not placebo (~95%) 15 min after cessation of exercilse

pre=e g~
p—

resulting in a significant treatment effect (P<0.05) .

thr3389

25 Despite modest elevation 1in p70 S6K phosphorylation

following 240 min recovery  these changes were not

1)

significantly different from rest (40-70%,; Figure 4A).

FFilgure 1: Repeated sprint exercilse resulted 1n myofibrillar

30 protein synthetic rate that was greater with pre-exercise

nutrient 1ngestion compared with placebo during the 15-240
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min recovery period (~48%, 0.083 x£0.023 wvs. 0.056 *=0.031
¢ -h™", P<0.05; Figure 1).
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Claims
1. A method o©of enhancing muscle proteiln synthesis

following physilical exertilion comprisling admilnlstering
R to a human a composilition comprising proteln or
essentlal amino acids and carbohydrates 30 minutes or

pr—

less prior to, during, or within 30 minutes of running

repeated sprints.

10 2. A method according to claim 1, wherein the composition

comprilises carbohydrates and proteln or essentlal amino

aclds 1n a carbohydrate to protein ratio 1n the range

—

from 1:1 to 3:1, preferably in a ratio of 2:1.

15 3. A method according to claims 1 or 2, whereln the

essentlal amlno acids comprising added Leucilne.

—

4. A method according to any of the preceding claims,

whereln the composilitilion comprises a total protein dose

20 of 10 to 50 g protein, preferably 20 grams.

pre—-

5. A method according to any of the preceding claims,

whereln the proteln synthesilis enhanced 1s myofilibrillar

proteln synthesis.

25

pre—

6. A method according to any of the precedling claims,

whereln the composlition comprilises a total essential

amino acid dose of 5 to 25g EAA, preferably 10 to 20g
EAA.

30
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pr—

A method according to any of the preceding clailims,

pre=—

whereln the repeated sprints are part of a sport, 1n

elther contilnual training for that sport, or 1n the

B

competition 1tself.

. A program for enhancing muscle adaptation resulting

from repeated sprints tralning, the program comprlsing
providing nutrition and guidance on training to an
athlete to 1mprove the muscle proteln synthesls, the
program comprilising:

-providing a composition comprlsiling proteln or

essentlal amino acids and carbohydrates; and

—-providing guilidelines for consumptlion comprislng a

recommendation of the amount of the composition to

consume not more than 30 minutes before exercising or

more than 30 mlnutes after recovery from exerclisling

based on a training regimen of the athlete, and

-providing guilidance on tralnlng reglimen.

A program according to c¢laim 8, whereilin the program

comprilses recommendations CO undertake repeated

pr—

exerclse of sprints at 1 to 3 times week, for 1 to 6

weeks.

pre—
e

A nutritional kit comprising a plurality of

composlitions comprilsing proteln or essentlal amino
aclds and carbohydrates and guldellines recommending
that an athlete consume the composition within a

—

certaln time period before exercilising and wilithin a

certaln time period durling recovery after repeated

pr—

running of sprints.
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11. The nutritional kit according to claim 10, wherein

a plurality of the compositilons comprisling proteiln or

essentlal amino aclds and carbohydrates, the guide
line on consumption, and the guidance on tralniling

regime are together 1n a package.

12. Use of a composition comprlsling proteln  oOr

essential amino acids and carbohydrates for 1mproving
muscle protein syntheslis whereln the use 1s 1n

connection with repeated sprint exercise.

13. Use according to claim 12, wherelin the proteiln

—

ingested corresponds to an 1ngestion of a total of 10

—

to 50 grams of protein.
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Figure 1
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Figure 2
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