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Developments in the Management of
Sarcopenia

’é*?_f ELI'H—'P% —E—HH Adequate Protein Distribution

0

60 fp=——

50

40—

30

20

= 1: 07| St
(A) SHHE 90g2 Ml 7l0il 22

4 9i=o] o)

} =0} CiHHR| =
oL L"1=2 O

CH AN 2
20l 24A|2¢

30g

OFRIAAF

|-I:|H

[ 1

SEE0]

309

e [ [ Y=

30g

FAIAL

70

60

50

40

30

20

S35} 2tS Alo|2] ZHAIE EOF=E EX
12X 2
ﬁ.ilx—log MRSt AECH 2T S Z|LHSIe 2 XI=2A|Z 4= Q7|
QlCHPaddoon Jones & Ramussen, 2009).

OF&IAIAF

7-" A'le

FAIAL

oo e HEEH
L of
0~571% og Mz 9.5(Al) 9.5(Al)
6~117112 EA DYHTHE FX 13.5 13.5
1~2M| A HE+CHEE £ 15 15
3~5M| A AE+CHIE FX 20 20
== 6~84l AHa FE+uE £ 25 25
—
9~11M| A DA £X 35 35
12~14M| A FECHIE EX 50 45
15~18A| A HE+CHE £ 55 45
y 19~29A| A 7 55 50
30~49M| A 7Y 55 45
50| 04 A 7Y 50 45
UX(2/3) DXt EHOLE QIS CHEE X +15/+30
=7 DR 2% +25

U.S. Dairy Export Council | www.usdec.org |




5
7l SAE S OiE A7 Segtd, AAr
of wpch 25~30go] k. o, L o4y 23 AlF]
A= FA 852 FoluA] ¢hi=th (Paddon
—Jones & Rasmussen 2009). =919 4 &
S1AE-8 A1) Sl 418l chafe)
A Faskeh 94 ohliedl, 55
SAS Tee SEe 28 ) FIES
2oz ol Tl whE Zadlls AoR
Lrebteh (Waters 2010), 574l Al 541 2
ol SRS 2Esk= mTOR AlSAEd2E
A5tz QlolA] Fagt oghs sk (Blomstr
and 2|, 2006; Fengna 2], 2011; Farnfield
9], 2012). FHEHL 5o FAS TRk
own el oS mEA ASAlE A
o &2 4 9t} (Churchward—Venne 2], 2012;
Breen & Phillips 2011; Waters 9], 2010), L ¢
w3l B 5SS AAAZIAL o, A EwsE
7] S17F BIER] W T 2t gRiEo] AtE]aL QlA|
gk o] QWS- Ao] Tl A3 9l AA| gHE vt

o
F A% A0l ke HojFA) ek ek

S|

NUTRITION MONOGRAPHS

il
pS|
ax)
?_
5]
=4
o
A

sl A AR G TR

= Fasic) golEEeldolu 97}

o
=
gt

.

X orlo
re

4o
ofl
rlo
H
o
ot
_\:‘_I,
T
iy
o
N
il
rr
5
Tk
2

lo ¢
fru
o
o
4 r
2
)
N

2 Lol AT gl
Pk 2GS 7190 TS

Z e At B Eapolehs Ao
A5l ofsl ¥E AL ek (Koopman & van
Loon 2008; Burton & Sumukadas, 2010),
Tl A9k W ARl A B
2 o7k AAAQl A7 Felo] B3| and
olt}. 25X Cochran @]Hof wl=m 121 Ao|x
o) FAg] Phx AT A A AFHL o] &

o weolgol o AZshAaL, 7]

g

Ho i

oy
o B o & oft

52

[e)
=9k ek (Liu & Latham, 2009), F3t &
271, 271, =4, ARAA g, ofloj=H] 5 A

5o 370 Ak} S P,

(Koopman & van Loon 2008; Burton & Su
mukadas, 2010).

2l0|CHHEIO| oftint X2 St
THEAET TS AARP7) 97 ot W
So] AFEAL QAR ATA] g Aok 4]
#, B3l A% e e A AAE
B WAL, ol e R &
F8]aL Sl

® Malafarina & A5 20129 &

of e Fr 3 JY S WS W o
Bt AiE dsb] 9k AlAESD A
< Stk Hak 654004 8541 Atole] &
1287749 gAEAE thder 1779

TE ARG, w Y B3] 2
Hgt 7)sS 2E aypgor fAAE A
2 yeht o] adbe Al A A
= o8 3 awh ols 2eR Hasgln,
® Cermak ¢ A74E2 20124 A5

sh BB Sl Tuae HatskA o

o

fo 2

o

Az %l—%—v

Qi

iX)

L

USA

T} v A=A A ] 95t ve)
AleFEr =9l st A R
A7) lal olAl iAo LAEe)
gl o] oA e &5 5
R S e B < = PN TS s (B
T BE oA

> R ML

o

3

o2
o

it

Ed

o o W

5

e K

rr

= o
i)
=)

e

o it
T
i)
o
40
oK
i)
3

AR Fake} wlael chE mZo] A A|E
& 7kl A mo] HA Y o' B
wdet s 25S A A =2l 215
o] ujalefat A3 Ay} child wgzo g <l A
A A gkl 38% 7L ZebA .o} vl
of 2o 33% Ar5E Ao & Uehytt) A%

Whey Protein in the Management of

Sarcopenia

A
h
ok
o
o
o
o =
THAeTY 9
|
A
hl
=
5

o © 2 ofl O
© 8 ook
=2 =

o o)

=) )

) 4

‘ s AE

flio o=
i

L o

d o
<=3

2

ofy

FO.

-

18

e

2o

Kl
ol
H1
Mo
A
Pl
>
o
=]
|.|'
rx
™
'e)
pe
Z

fe o
=

2

=

of

K1

U

B EI?L‘
Jo

gl

A

a3

>

iy

[

)

1.r

22t

HU ot
I

o

B

u

o
0]
=3

<

=
In
i)
3
<]
)
H—‘
r_?:‘
o

L

HO| s Hrt Frh(Mar
ayes & Cribb, 2008), ¥} o}
o] AHo7A FHAQlo Fat
1T A 2RO mi7) Xl 4uj
o] Wzle} #Ale] chid i}
Jth(Hays & Cribb, 2008).

0 4o 1o fo %o
ot
i)

il
oo
=)

%
)
Jl"I 2
4
2
ofy
g

w E
p

oft

il

ox 2

p

>
il
> m =

2]
=
©

—
Do

12004;

i)
ol

}I_'
lo
O e
f o
o>

¢

H

_ttO 1=
o 1

>l
;O

U.S. Dairy Export Council | www.usdec.org | 5



NUTRITION MONOGRAPHS =4

=
A & T S 20%= RAdehioln] yx] RAdehil e whE St ofyel thidlo) o e
80%< 7HIRlele), 7HILE 1ol S5 d = H5-2 20114 4841
Job) ol 48P mElal APOR Fofrbe ol TAMIZIAS A0S TSR ROl 7
Hiote ek gh fATh 2 w2 A ashee] <l & 20g AFAIRI
T =% opiedt s &S S7F AL Aolehie] gk Easgat o) 1 B
L2 whE chidolet &Rtk (Boirie 9, 1997). &2 Waskrk of ltollA= 7ML Zhaatsl
o] @ opieAle] 4T s #8S YE =ol R R AREET. I olfe ke
Pl et ehif A 2 pham ASoe B Al ZafE 7HAI1) 428} Hie ) A visze]
T WL Theshl st ol W BEE A Zoldh AR Rtk 79 Tkl
ok o QA Rk(Marshall, 2004: Phillips 9], W5 7RI QL) 228p54-80] "4l Holydt, s)
2009; Hulmi 2], 2010), ARk e o] Sk ghggro] Al 3tk
= ZHIRIESE F4E AR o e o
Y
2

g0l H & olfiiz Wk 451
A

o
H
jav]
[0}
B
E.
=
i
[}
1o
5]
Ry
X

Do

fog

o =

—E—I |A|‘§ 0 |'|:| |£|:A|_|'J__'.|' El'lﬂ]pél E—Hkl' Branch Chain Amino Acods and Protein Metabolism

SAEHO| TS BXIARS OILA(BCAA), S5] BAIS 7hs EE5t Al0| ofoli-At  SHLI0|M, AlEto] SEfuzIar = 20% 0412 Xixlstn
1 2 MBS TN 7 DRI 2XIALS 0fo|=Ato|CHFengna 21, 2011), RAl 2SS B23S Xi2pil sH= S T # ol B
3 T Aol 23 MBI DRI AlY T BASS OB 4 Tk SEEMS FIQI0ILE BHCH £ ololeAe S5k Qo] ERE

=2 — |
S Z2Z0] =1 JAcHwilson 2], 2011).

oto|t=At O|3H2IE 2 ZHolAM LOILEX|ZE 2X|ALE Ofn|ieAtS ElStAT = §40] 42 HCO) M2t 70%2| EXIALS ot i HHlES SHdsto]
£3A7 1= 2PYo|Lt 2K0|Lt CHE2 ZXlo| thAL 2HFHoA LASHTHBrosnan & Brosnan, 2006; Wilson 2|, 2011). £3| 412 =X
=]

—
T SRS Xi=oh=0l 0|2 2T 0|SHEES fstA|7|= ol 7|0fsh= HHolst=kgel 71sE K| QUCk

ZRULBS H MAROE BUIstn U 7Y SHZ 2B5|D UKIP, FHEQ! izt o] M Ja|n o|=H|of 0jxls TS Aztet 20|
7 2 |

[s1
— —
IS, adigo] 2Rl FoFS n|FIch 3t o3tz Qlsl ofzhiet 22 HX| (= &S0

TEUAS2 HH0| Ydsk= MX|gZel S0l sl EF 74X|7|= St 0[2{3 HEHE 2|2UAH H|2HSarcopenic Obesity)0l2} Sh=d|, HI2t
Zz 7t

ot 2SAULS 2210| ZYEC O dziet SEE &Of LolSe| XY BE= Olotet AKX =2, 7t 2 2222 ZHHECE 023 AZHi= 2l
sl si2lSa7t B7tein MY X Yi=Hut Z2 thAl Zeto| 21&40] ZOoHE 4= UCHWalrand 2|, 2011). & CHE S+ Z1} =219| AIYE STt
2 0|Xl= LHE BITHS| B7Iet 288 ZA Ato]e] SFQ! HAtdo| 2isiRlCHWannamethee 2|, 2007).

U.S. Dairy Export Council | www.usdec.org | 6



Pennings 2] 7452 2012¢ 32 A3

o wgle] ofuliAbe] 4o} 1 o]
® S vjA=A] otolry] gt &

T2 AN 331 T34 elS BAelE
Aste] A=E 4 gt S 10g, 20g
52 35g% AAekES ok o] By wE
o) 31 Boul At} FAIS) FAES W
W) A7) AE deth £3S 10g

wF A7 SR vls) 35gS HFe 914
BA7E Bgohuliestt fale] it FEwA]
A e Alo® ekglth ANFHRl o] 4

=

Aale] e o] FAduhae] kel St
S SAE O 2 Jzof HA| Folxl Zlw=
EQlet 10g¥} lmsiE o Ale] e kA
&2 20} 35g& AlFIR Ak BiEoll A ot
Ak, ek o e 35gS AR Ad

4

ofl it otz Ao w4 A el
o] 8-E W] SlaAI U W ofn|ats
T4 4 gl 359 ST HHsH A
o folsthi RS W 4 gloic) TeinR §
Jerehe o] H3ehe o] lestol] Jubei
T 48 s o mgo] Hrkn & 4 9

NUTRITION MONOGRAPHS

ALE ST ol 439 Haohne
HERIAE ERlsl] et AEe Ak

o Aete] 65404 854

Al greko g ubs 15gnke] G-A vk,
b, 6.72g9] v|gS=ofu] AL

Z ShbE Folsiglnt L Au fAus AF
S| ' o] HAbE| Q=] oFe]
7h H= Hdgetde] s Ee] 2

-3
hd
g
[+
e
5
[}
—_-
=)
K
2

T

]
B

k=l

o)
to
0N

i)
30
i
o
ol
mt
=
o
hi2od
o
o o
jieay

ro do
o
[
=
Kl

gt
_ln:
N

o
ox
(]
o
iy
Q2
N
rr

i
X
Ry
ro H
i)
0r
o H @ rlo lr

)
L)

offt off

2R HA T 287 &
AegA HE =L v geoln] Al
o dojif= AR HojRch AFAE

slo] AL Eio] A|2Ele] Bt

Jo

Ao
kol

H o =)
ot
)
1=

ot Hi rlo & O% ooyl
Hir ﬁ%

poy

filo

4
=
o)

rr

M £
o

rlr

rH
o

N F—Q
=

oX
filo
o o
L
>~ 0
N
I
2
ol
o
o
of
ol
i
pad)
o
fu
o
£
SO

tH(Hays & Cribb, 2008), ©] 94- A¥f= <l
71U BAlgle] 1eqlo] 48 4178k A
FAlO|U} ot i Ak S W 2
o= gelstehis o] ural ik

3
USA

ot 2] FAl(free leucine) HE38}o] FAlo]
CHHE ol mgo] E=x] A eI o]
TollA= Fe] FheE 81 YA & 40
Uz 2 E/HE Tk 5 oA 7Ate] &
5 FE2 7RI+, s AR+ RAL
Z 3 7S AdFlshlnh e e 74
o] BFH FEolA= Al Td el 34
AQl vFo] yehdthi= A& 4A =t o=
iz FHdES wolal Whid Tl EslE =
7)ol AGEAT = AukE THAs ey o
iz ghdEo] mobHolE ekl o] Aldk
2 IHFE mole vl Ayt A E
w2 F4El= Ze] JFAlo] ZHAIl AHE 9
gk 7HAR1 ofm| Aol FaRote o W] 5
g A5 E B ES fEsh= 20 1l 9
o} o] 7HE A58 Qg Al At ARl
A=, o] A2 FAo, 79I f-Ado] w
F 29k s G o] S FAl ATS

3]
= 3o O An A e o A w
T A A Xl o W il S E
S By, T AT GRS ERke] FES 1
grt oA 4 9 ok S-f whie 3y
g fAdehol Slgte thillzle Waalr) =
L3R Qe RPAEl = e SIS aIbHo R
288 SE 9 Ao g urE At Rieu 9
FAEL 2006 20 9] AT T04(£1) 9]
oS e = e ot Hrh AES sl
g, = gk 5 7ARlE F2 3 FEAE 4
4o AlFsiont, s Jue FA1S AlEsial
o2 ek FAE AlgshA] gk A A A
5 Aok T4 3 e @ 7 v
o] w7} Ei= A5 1kgd 0.053g9] FA1= A%
Hkoret, o] ete] FAEAEL oAl AIXE o]
B2t v 208wt o] g AS AFskolct 74l
Ak o] AFAITE BRI S BRI o
2t Ak 7)ol Tl Fsthak-go] o o
P m)R]A] ok Ao gzl depde B
Z3ck o] At Hale] e Qfoll= F3e
2| Bt oLt FAlo] HEgo ma thl 1A
Fgo] ol Ao R eyt o] ¢t Avf

U.S. Dairy Export Council | www.usdec.org | 7




4

NUTRITION MONOGRAPHS &

QL AE] FAl B2 st e dA] Wdshs SRRINE 2 TLgoll A S TS 2022 40g A
TEE B4 w52 9l AubAQl Mol ® FHeA| skt FAE O] oAtk &5 3 v
25 0leo] ol=u) © WrEAS 40g AHsHAl 2w 259 g A=
QECHN vs, AlZA Ehim R AN .-
wahd 40g& AFeHl 2 A dEl M
Yang O] AFAEE 20124 F o] w9l Zo R vty A A % =2 #F
of & EAtAtel] ofl FFS mAE=A] 2AF TS AT A wolo) 8T LS
SHITE 3009 TIA] kol tiem F eild ol o f-8atths o] whelRleh olejdh A 28ASES AL SIsHAA e St
Og. 20g, 40g & shtHE AFeH & 7 53 5 399 3ot A% 55 ¥aT 4 she st A% At fATe ARl
cheloh g5etA ke chelel Bl BAGAE 9 D8PS ANHOR HNY 4 dvke 3 vl us) fale] MEE heEe] 9l
SA8l7] 9ol &% chev BEEE Atk Ae dSeias doloh viglely ER B 3 wiEdAE G819 F4 o] ojA =
ae)an Wt 239 diadolA T b AR 2 o2 U ER A oA & slob e ZATee] A e 9l A
=2 el AT AR I H 1 el SpoloptR weolo] B AlF Ak 2l mach 53] A% w5 Hayshe] 43
HHg-S 910 Axpel vlmskglet Tl AR 2 Hao] AAA 75E fAT 4 AR v ke AT wol® Qle] WAsHE L8
o] Holuwia] HAHow I OPUli Fp 22 ask wio] | Aot 7715 A 590 Has o Helshs #Al
A ofnleAl e a HAIL] Al Ashe st 5 o] 2 9lo] 10l] ghe] Wik 1742 F7IA
7hetolet. eu " Ao 74l % =R 7= dl 71013 Flojt), &, AH o Zrlehe
MO YA 1ol A o A et RS 1 Qo] ofd el £ Ao vk 4
& oA o el el T A QL= A2l Aot

A= QIR 59 THE F7Hs Holx otk

U.S. Dairy Export Council | www.usdec.org | 8



St} HSI2 S|

Exercise, Whey Protein and Their Combined Effects in Managing and Preventing Sarcopenia

Q18] FALRES 77 dl =

SPRebH I A=

. HEYA A7 A

A, A/ AASE sk G W AEw

Al A 919 A ARbE o 2 A7) 1|

UK Aot Koopman

& van Loon 2008, Burton & Sumukadas,

2010). LAy 5ol sl AR5t

FAAGHE A AT 2 et o]

et A= AT A A S8
AP =L Qi

Drummond %] #4523 20089 %2
Fo g2 gapotu|ieibs W3
J&o] FARE HIEE A5
op7] 913k A SIS, A= 244158 77
Al AFele] e 1EY 25 o4l 159
Q1o siqlet, g A9 kA A5
7} A S s e ] A Te] -
Frotu|ial 20g-& AFISFATE L2l HSA8A
ArtE AAS=H AR A AR = 1AL,
BAIRE, ZLejar 6AIKF ol AlFske] HAlskslTh
A o] A9 S5 o] &5 - 14
oA BAIZE Abo]@f BAITEOIA] BAIE Abo] B
7betelar, Al Yo FAgh vk

e ot

olN

Fa} 1Yo B fALSPA Taeh 3y

e ghgo] skl
of o] 2= A7k TRF oA AH T A0 R
ERde) o] Qs ARke st fgTh 2
Arofu]eal HF0] Waolop R 1Bl <)

B MR 8 S A S ol R a8

borlo o e rlo ot mle dn
olN
N
>
N
B
ju]
=)

28 g4ol sl
Burd ¢ 952 20114 14We] A7SE 72
Al E1EE T IO R U § 3E g
AeH(F L o) A~EA 103] SHE) & 51 3t
£ 1 s FAT(WPI) 20g
3k oA dHsH st ® ofE 1EA
n)Alz} 71A1IMC) 20ge AFlshl fct d
Hpolu| ity FAl S A3 F 608 F
z|d|x]e] cholsten] njAlel ZpAel R (-4
) A3 59 Frert EH =9t 252 5K
%2 the|e} A5S 3 vhe] M Il
o] FolHAt FAchilS

J
agol o FolAr)

o

=z,

2 of rr to o

3!
il 0g& dHe gt vladS o 20g1} 40g
o] fAchilg Mgt TFAIA = Uik wr
W 53 o) 8o TES SE0H] 2 o
glof vlaslEhe wf M o] fadh HF &
S71EISi), =3 &5t thel= 20gY) 40g°] 4%
oS At 1Ee] 8 FEC] 0g¥ 1089
TS st ER BAY o2 = e
ok sl 40g9] fAT-E A3t 15

0, H

tlo o
4
o
rr
o
R
2
N
30
fr o
o)
)
of
1o
-3
®
=
i
i)
i

e SRR 20g
Sl e

A FTHEE 1.83%%5L, Aol 1E-E 0.6%
oiek. 1ot o] Ak BAAR] oliz okt
ARR) Aleke Esli A} 40g0] Gtk
& AR TEAA e T

) 18gol9le). mebd TArES 49l
A7} Qi 1eRlollA] gh A S BB Ao
| ofahe sh=A] olafal] Slsids
o] 18] ol thg Fol Sof phe] A7
7} ¥ o]5tol ol shul, o Be Aj7ke] Hashc}
3 ARS W,

U.S. Dairy Export Council | www.usdec.org | 9



NUTRITION MONOGRAPHS

e AR 19l WA 5 AREA AZslo] Athd ek Ghldo] ghade] e ek 4 ol of
O 2 A G AUSE W, Selvtel B wsle) wa S At e o) )
2t 509 Wl FAT A4S ol AFR  E 4 glovt o Bag e AdkRke] 7o
ofck, wheb 2 ABIE R ARlA A W R B gt Golo] B A9 4
Sol ArlHo.m Baa el itk 2030 A gtk 20 W ATeA el T8uaE
¥l ujele] oforl7h ohujtk, uhm Pelutelel 2 2 olAlsb] $IRE Weo.E Al Blie] St
14 AN ool FeE oloplolct Mol B HH LR dhGo FA G
2 WY Fooh APARAL] GO AopE o] glekar W sk 9on, kol 4upe] A
22K SRS oS AN A Sak AN ARNE BT 4 gl whEelo] ARhE 4
3 mRag Agel g ol ol 9 Q) W] St 5 B9 AAE By
of Ttk caolc), weatet gk iolo] S B o] FAbAR) WA WA gk, B8] A

[}
sfof watsol i WAOR HolE 4 AR, ol AlTHE IR o] Ao huge]
£5] wolo @ HREE 6540 0] BAAR  F7bARl MR MBEO R Qg T81taE ¥
of A% AAA o] QAU AlRlH, A sk 4 ol Fagh Sue] | 4 otk F4
A

WEp) 7 Feleh] e glom 54 1 @ A4S

2 AAbeFe] Fhavel upE ThA et (A
o]Fltt, B3] AlA] 7]5] A5l el Als|EHE 7t ARlo] Bl Aw Hx) ek} it w2 o
o] AlgtEl= Ao 2 sV = gtk wgr]ell  JroflA] w91 8 ATS AAIBH] $Igh et
714 A AAA wske 2 0nE) S st o2 A} gEe] bl g HAHrE &
o AAE FABIL Qe 71TEY 7 AHetet {FATo] FHA o] okl H skl 9f
oldfgt 7% Aste] w2 AATE T A on wllES 4] AAREE Fath 4= 9]
oy, 11 F8 OB A ZAT el A7 &= whiEde] AlgtE 4 o] witol] St T
U o] FEAR Qlet Ee] ofstE & = 9lrk 52 B Al whe] bl dHvh |
w57]9] 180 FadAtS £3] ok 183 AEAL Qlrh 9] AlAZHEo] AlgkE 2wt
AF(sarcopenia)o|2fil k=t 1 Al 7 Uf ERpO] Ao whulgo) STl HdFH = H]
Qlof wpet cheFel 4= Qlrt AMHo B AAEy Do R g I{IAS Hase 4 e 5
Bz oy ghgol kA sER g YA ar 93t o] | 4= ik
o] Hz}, WA AF At A E Ao] &
2ajel gz Ao B S 2 I A
o) ol 719lgttt 53] kol 5% o

n)st AEE| 24 @3)(The Amercian Associa W TS AaSS S 7449k A HE
tion of Retired Persons)®] R 1of wjzw o 3fo] AARIEFo] S7E7] wiitel AlF] ¥stE
B ol m|2o] Ao 20304d0] 654 oAkl 1 Y AER 4L Gl URRISAE #l
BZo] 20~25%°] o]& Ao o Zslar gt 2 Y 2RE HolA = A9 Wk =9
ey mEske] Bl Axlwute] BAzp opd  7|7F i Ae| it wskel Ao A EAY,
alo] BARE oprighh, ejutebs T 4 P SS0R AR ol Age] A2
Ak} 3435 wyslE 203090l e 207 Ew SEEEe] S W Aol Wit 2
=(G20) 7k 4t =9l =7 2 FHo® o 2
ZE|5 Qlck <t AAFYNE7IHOECD)7E &
G20 FYre] 2030 2l tju] 654 o4k & th2 Aol disliAe Ade 5T JUdo

=

=

=

QAHlE Fold LA Ak We AL, %

il
o
=
O
s
of 4>
o)
i
rlr Jlm
i‘:{
s
>

o
o, ojgrEjofe] ofo] W] AR, 2030dll= $- 1E2 4 FHCl= & B
2] =t 4 7k 192 654 olAFe] arEel- oIk A7t o Wt 252 AAE A5t
7} E Zolghe A Yedtt)h feluetel g L Sl Ee 7Y Ve Y B fAshE
7| 2030919 4] Q] F/1R SR AE = A9 Wo] | 4= Q7] wiZolt), IRy %
ol olgtg]ole] A9 1000 | olAke] ARIS) #f W R ARV WdIntE IS Al 2

U.S. Dairy Export Council | www.usdec.org | 10



References

Ahmed T, Haboubi N. Assessment and
management of nutrition in older people and its
importance to health, Clinical investigations in
Aging. 2010;5:207-216.

Blomstrand E, eliasson J, Karlsson HKR, and
Kohnke R. Branched—chain amino acids activate
key enzymes in protein synthesis after physical
exercise. Journal of nutrition 2006;136:2695-2738S.

Boirie Y, Dangin M, Gachon p, Vasson Mp,
Maubois JL. Slow and fast dietary proteins
differently modulate postprandial protein accretion.
Proceedings of the national Academy of Sciences
of the unites States of America. 1997 DeC
23;94(26):14930-14935.

Boirie Y. Physiopathological mechanisms of
sarcopenia. The Journal of nutrition, Health and
Aging. 2009;13(8):717-723.

Breen L, phillips SM. Skeletal muscle protein
metabolism in the elderly: interventions to
counteract the  ‘anabolic resistance’  of ageing.
nutrition and Metabolism (London). 2011;8:68.
doi:10.1186/1743-7075—-8-68.

Brosnan JT, Brosnan ME. Branched—chain amino
acids: enzyme and substrate regulation. Journal of
nutrition. 2006;136:2075-211S

Burd N, Yang Y, Moore Dr, Tang, JE, Tarnop—
olsky, MA, phillips SM. greater stimulation of
myofibrillar protein synthesis with ingestion of whey
protein isolate v. micellar casein at rest and after
resistance exercise in elderly men. British Journal
of nutrition. 2012 Sep 28;108(6):958—62.

Burton La, Sumukadas D. Optimal manage— ment
of sarcopenia. Clinical investigations in Aging. 2010
Sep 7;5:217-228.

Cermak NM, Res PT, De Groot LCPGM, Saris
WHM, van Loon LJC. Protein supplementation
augments the adaptive response of skeletal muscle
to resistance—type exercise training: a meta—anal—
ysis. American Journal of Clinical nutrition.
2012;96:1454-1464.

. Chale A, Cloutier GJ, Hau C, Phillips EM,

Dallal Ge, Fielding RA. efficacy of whey protein
supplementation on resistance exercise—induced
changes in lean mass, muscle strength, and
physical function in mobility—limited older adults.

. The Journals of Gerontology. Series A, Biological

Sciences and Medical Sciences. 2012 Oct 31.
[epub ahead of print]. doi: 10.1093/ gerona/
gls221.

. Churchward—Venne TA, Burd NA. & Phillips SM.

nutritional regulation of muscle protein synthesis
with resistance exercise: strategies to enhance
anabolism. nutrition and Metabolism (London). 2012
May 17;9:40. doi: 10.1186/1743— 7075—9-40.

20.

21,

22,

23.

NUTRITION MONOGRAPHS

. Cruz—Jentoft AJ, Baeyens JP, Bauer JM, Boirie

Y, cederholm T, Landi F, Martin FC, Michael
JP, Rolland Y, Schneider SM et al. Sarcopenia:
european consensus on definition and diagno—
sis: report of the european working group on
sarcopenia in older people. Age Aging. 2010
Jul;39(4):412—423. doi:10.1093/aging/ afq034

. Department of Health and Human Services.

USA. Administration on Aging. A profile of
older Americans: 2011. www.aoa.gov/aoaroot/
aging_statistics/Profile/index.aspx: p3.

. Doherty TJ. invited review: aging and sarcopenia.

Journal of Applied Physiology. 2003; 95:1717—1727.
Doi 10.1152/japplphysi— 01.00347.2003.

. Drummond MJ, Dreyer HC, pennings B, Fry CS,

Dhanani S, Dillon EL, Sheffield—Moore M, Volpi E,
Rasmussen BB, Skeletal muscle protein anabolic
response to resistance exercise and essential
amino acids is delayed with aging. Journal of
Applied Physiology. 2008;104:1452— 1461, doi:
10.1152/japplphysiol.00021.2008

Dutta C. Significance of sarcopenia in the elder— ly.
The Journal of nutrition, 1997;127:992S-993S.

. Farnfield MM, Breen LB, Carey KA, Garnham A,

Cameron—Smith D. Activation of mTOr sig— naling
in young and old human skeletal muscle in re—
sponse to combined resistance exercise and whey
protein ingestion. Applied Physiology, nutrition and
Metabolism. 2012;37:21-30.

. Fengna L, Yin Y, Tan B, Kong X, Wu G. Leucine

nutrition in animals and humans: mTOr signaling
and beyond. Amino Acids. 2011;41(5):1185—-1193,
doi: 10.1007/s00726—011— 0983-2.

Fielding Ra, Vellas B, Evans WJ, Bhasin S,
Morley JE, Newman AB, Abellan Van Kan G,
Andrieu S, Bauer J, Breuille D, et al.
Sarcopenia: an undiagnosed condition in older
adults, Current consensus definition: preva—
lence, etiology, and consequences. international
working group on sarcopenia. Journal of the
American Medical Director’ s Association. 2011
May;12(4):249-256.

Fry CS, Rasmussen BB. Skeletal muscle protein
balance and metabolism in the elderly. Current
Aging Science. 2011 Dec;4(3):260—268.

Hayes A, Cribb PJ. effect of whey protein iso—
late on strength, body composition and muscle
hypertrophy during resistance training. Current
Opinion in Clinical nutrition and Metabolic Care.
2008;11:40—44.

Hulmi JJ, Lockwood CM, Stout JR. effect of pro—
tein/essential amino acids and resistance training
on skeletal muscle hypertrophy: a case for whey
protein, nutrition and Metabolism (London) 2010
June 17;7:51. doi: 10.1186/1743— 7075—7-51

24,

25,

26.

27.

28.

29,

30.

31.

32.

33.

Janssen |, Heymsfield SB, Ross R. Low relative
skeletal mass (sarcopenia) in older persons

is associated with functional impairment and
physical disability. Journal of the American
geriatrics Society. 2002;50:889—896.

Janssen |, Shepard DS, Katzmarzyk PT, Rou—
benoff, R. The healthcare costs of sarcopenia
in the united States. Journal of the American
geriatrics Society. 2004;52(1): 80—85. doi:
10.111/j.1532—-5415.2004.52014 x.

Katsanos CS, Chinkes DL, Paddon—Jones D,
Zhang, X., Aarsland A, Wolfe rr. Whey protein
ingestion in elderly results in greater muscle
protein accrual than its constituent essential
amino acid content. nutrition research. 2008
Oct;28(10):651-658. doi: 10.1016/j. nu—
tres.2008.06.007.

Koopman R, Van Loon, LJC. Aging, exercise
and muscle protein metabolism. Journal of
Applied Physiology. 2009;106:2040-2048. doi:
10.1152/japplphysiol.91551.2008.

Lang T, Streeper T, Cawthon P, Baldwin

K, Taafee DR, Harris TB. Sarcopenia:

etiology, clinical consequences, intervention

and assessment. Osteoporosis international.
2010;21(4):543-559. doi: 10.1007/s00198—009—
1059—y.

Liu CJ, Latham NK. Progressive resistance
strength training for improving physical function
in older adults. Cochrane Database of System—
atic reviews. 2009;issue 3. Art. no:CD002759.
doi:10.1002/14651858.CD002759.pub?.

Magne H, Savary—Auzeloux E, Migne C, Pey—
ron Ma, Combaret L, Remond D, Dardevet D.
Contrarily to whey and high protein diets, dietary
free leucine supplementation cannot reverse the
lack of recovery of muscle mass after prolonged
immobilization during aging. The Journal of
Physiology. 2012;590.8:2035—-2049. doi: 10.113/
jphysiol.2011.226266.

Malafarina V, Uriz—Otano F, Iniesta R,
Gil—-Guerrero L. effectiveness of nutritional
supplementation on muscle mass in treatment
of sarcopenia in old age: a systematic review.
Journal of the American Medical Director’ s
Association. 2012;(in press):1-8.

Marshall K, Therapeutic applications of whey
protein. Alternative Medicine review. 2004,
9(2):136—156.

Morley Je, argiles JM, evans WJ, Bhasin S,
cella D, Deutz NEP, Doehner W, Fearon KCH,
Ferrucci L, Hellerstein MK, et al. nutritional
recommendations for the management of
sarcopenia. Journal of the American Medical
Director’ s Association, 2010;11, 391-396. doi:
j.jamda.2010.04.014.

U.S. Dairy Export Council | www.usdec.org | 11



NUTRITION MONOGRAPHS

34. Muscaritoli M, Anker SD, Argiles J, Aversa 39. Rieu L, Balage M, Sornet C, Giraudet C, Pujos
Z, Bauer JM, Biolo G, Boirie Y, Bosaeus T, E, Grizard J, Mosoni L, Dardevet D. Leucine
Cederholm T, Costelli P, et al. Consensus supplementation improves muscle protein
defi— nition of sarcopenia, cachexia and pre— synthesis in elderly men independently of
cachexia: Joint document elaborated by Special hyperaminoacidemia. The Journal of Physiology.
interest groups (Sig) “cachexia—anorexia in 2006;575.1:305—315. doi:10.1113/ jphys—
chronic wasting diseases” and “nutrition in i01.2006.110742,
geriatrics” ., Clinical nutrition, 2010;29: 154—159, 40. Rolland Y, Czerwinski S, Abellan Van Kan G,

35. Paddon—Jones D, Rasmussen B. Dietary Morley JE, Cesari M, Onder G, Woo J, Baum—
protein recommendations and the prevention of gartner R, Pillard F, Boirie Y, et al. Sarcopenia:
sarcopenia, Current Opinion in Clinical nutrition its assessment, etiology, pathogen— esis, conse—
and Metabolic Care. 2009;12(1):86—90. doi: quences and future perspectives. The Journal of
10.1097/MC0.0b013e32831cef8b. nutrition, Health and Aging. 2008;12(7):433—450.

36. Pennings B, Boirie Y, Senden JMG, Gijsen 41. Volpi E, Kobayashi H, Sheffield—Moore M,

AP, Kuipers H, Van Loon, LJC. Whey protein Mittendorfer B, Wolfe RR. essential amino acids
stimulates postprandial muscle protein accretion are primarily responsible for the amino acid

more effectively than do casein and casein stimulation of muscle protein anabolism in healthy
hydrosylate in older men. American Journal of elderly adults. American Journal of Clinical
Clinical nutrition, 2011;93:997-1005. nutrition. 2003;78(2):250—258.

37. Pennings B, Groen B, De Lange A, Gijsen 42. Walrand S, Guillet C, Salles J,Ccano N,. Boirie
AP, Zorenc AH, Senden JMG, van Loon LJc. Y. Physiopathological mechanism of sarcopenia.
Amino acid absorption and subsequent muscle Clinical geriatric Medicine, 2011;27:365—-385.
protein accretion following graded intakes of doi:10.1016/j.cger.2011.03.005.
whey protein in the elderly. American Journal 43. Wannamethee SG, Shaper AG, Lennon L,
of Physiology, endocrinology and Metobolism. Whincup PH. Decreased muscle mass and
2012:302:€992-999. doi: 10.1152/ajpen— increased central adiposity are independently
do.00517.2011 related to mortality in older men. American

38. Phillips SM, Tang JE, Moore DR. The role of Journal of Clinical nutrition. 2007;86:1339—-1346.
milk and soy—based protein in support of muscle 44, Waters, D., Baumgariner, r. garry, P. & Vellas,
protein synthesis and muscle protein accretion in B. Advantages of dietary, exercise—related, and
young and elderly persons. Journal of the Amer— therapedtic interventions to prevent and treat
ican College of nutrition. 2009:28(4):343~ 354. sarcopenia in adult patients: an update. Clinical

interventions in Aging. 2010;10(5):259—-270.

2 70| et MEELS 0|12 SME £ §2|3|(U.S. Dairy Export Council)ofl A&

45,

46.

47.

48.

49,

Wilson, G. et al. (2011). Leucine dense whey
proteins to optimize anabolic responses

in skeletal muscle. international Journal on
neutraceuticals, Functional Foods and novel
Foods from research to industrial Application.
2011;10: 2-3.

Wolfe RR. The role of dietary protein in optimizing
muscle mass, function and health outcomes

in older individuals. British Journal of nutrition.
2012;108(Suppl. 2):S88—S93. doi: 10.1017/
S0007114512002590.

World Health Organization. Ten facts on aging
and the life course. http:www.who.int/features/
factfiles/aging/en/index.html. (2012a).

World Health Organization. global brief for World
Health Day 2012, good health adds life to years.
http.//www.who.int/world_health_ day/2012.
Document number: WHO/DCO/ WHD/2012.2.
(2012b). p10.

Yang Y, Breen L, Burd NA, Hector AJ, Church—
ward—Venne TA, Josse AR, Tar— Nopolsky MA,
and phillips SM. resistance exercise enhances
myofibrillar protein synthesis with graded

intakes of whey protein in older men. British
Journal of nutrition. 2012;Available on CJO 2012
doi:10.1017/S000711451007422.

LICh R 2 HHZE S8t Copyright © 2013 United States Dairy Export Council.,

U.S. Dairy Export Council | www.usdec.org | 12



2

m U.S. Dairy
Export Council.

Ingredients | Products | Global Markets

0= /RAHZE += 23| st=At

_I?_
M2A| 27 =812 1544 5
TEL (02) 516—6893
FAX (02) 516—6753

website www.usdec.org

o
[t 2




