NMPOQTEINEZ

Aarmrapidong Kworag
Av. Kabnynrtng,
TE®AA KopoTnving



* Ilapovciaon

“protein” EAAnvikN ovopacia:

rnpawTI¢ OMovoaloTNTAC

Dry-Fat Free

Pig- 8 kg
Pig- 30 kg
Pig- 100kg
Steer-fat
Steer-thin
Horse
Human

Water
73
60
49
43
64
61
59

Protein
17
13
12
13
19
17
18

Fat

24
36
41
12
17
18

Ash
3.4
2.5
2.6
3.3
5.1
4.5
4.3

Protein
83.3
84.3
82.4
79.5
79.1
79.2
80.7

Ash

16.7
15.7
17.6
20.9
20.5
20.8
19.3

/



Karavoun mpwTreEIivWYV OTO

oWHO
AAAOU
Agppa 20%
10%

1 Mug

OoTd @ OoTa

20% B Aéppa
l AAAOU

Mug
50%




NMNpwTeivikKEG TINYEGQ (US)

, Any/aka
Aayavika 19%
7%
NaAak/Ka
21%

OoTtmrpla
5%

KpéaTta

48%

O Kpéata

[l Oompila

B FaAak/ka
H Aaxavika
B Anp/aka




Xnueia

>uvBeon: C H O N (~16%)
Apivo&ea “douikol AiBor”

Auivopada (NH,)

YOpoEuAeio (COOH)

Aiapoponoinon ano tnv nAsupikn (‘R
9 (wTIKa — ANyn ano Ta TpoPIua

11 Mn ouociwdn AA: pnopouv va yivouv ano
alMa AA



Auivocea, lNMetrridia & MNpwTeivn

ApIvoEy
NH,

.
MenTidlo Kal NPWTEIvVN
AA,-AA-AA,-AA,-— AA_

COOH



MNapadeilypa apIvVOZEWYV

H
I

H,N—C —COOH
I
H glycine

o
H,N—C —COOH

I

H alanine




e Oucr@on kKo pun ovow@on AAG

TO. OVGLMON AAC 0EV GUVTIOEVTUL GE EMUPKELS TOGOTNTES
Y10 VO KOADWYOLV TIS COUOTIKES NS OVAYKES KL
wpEmeL vo Aoppavovtan pe T owaTpoen}

MeOiovivn (HEPIKWG AVTIKAOIOTOUHEVN ATTIO TV
KUOoTiVh)

PevuAaAaldivn (HEPIKWGS AVTIKAOIOTOUHEVN AT TN
TUpOCTivn) n =10
Opewvivn
looAgukivn
Agukivn
Augivn
TpumnTOE@AVN
BaAivn

Fa 2 B AV




e Oucr@on kKo pun ovow@on AAG

Mn ouci1wdn aupivoiEa (10 +)
AAavivn
FAukivn *
FAoutapiko oéu
AoTrapTikO oduU
FAoutapivn *
Actrapyivn n =10
2epivn *
Tupoaivn
MpoAivn *
KuoTeivn * i
Taupivn * KiTtpoAdivn * OpviOivn *

* pmmopei va eivalr EAA: HAlkia, €idog,




[1ewn & AtTToppopnaon

HCI

Ta evlupa onave TIC JaKpeC aAuoiOeC TwV
AA yia anoppo@non

To aipa peTapepel AA 0TO CUKWTI Kal
TOUG JUCG



AeiIToupyiec NpwTeivwv

AvanTtuén, doun kai diaTnpnon 1I0TWV
PuBuion cwpaTikwv O1adIKaciwV:

Ioopponia uypwv—npoAnwn o1dnNuUaToc
O&eoBaaikn 1copponia (pH)—
eCOUDETEPWTEC

AvooonoinTiKo - avTIoWUaTa
Evepyeiakn nnyn--4 Kcal / gram



Arterial end|—
of capillary
bed

(b)

2 The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Blood Proteins

ke 'E'-" P - :
= o ft
S e~

into tissue spaces =

(a) by blood Erezaurﬂ ﬁ,}"“"-t.b.._
generated by pumping
action of heart

Venous end|.
of capillary
bed

= i'ntalna as blood

Proteins

qu:l drawn into|
=" bloodstream by the
essure
eclines in the capillary bed|

Blood pressure
balanced by | .
counteracting
force of protein |

Normal tissue

Iustration by William Ober.

Blood pressure |
exceeds |
counteracting
force of protein |

A
h N s
A P e
Swollen tissue (edema)




* AWTPOQIKI] Gl TOV TPOTEIVAV

- 0L TEPLOOOTEPES TPMTEIVES TEPLEYOVY TO. 20 AA
MOPOVTO GE TOAD OLUPOPETIKES OVUAOYLES
oompra: younAia oe pedovivny

ONUNTPLOKA: YOUNAA GE MGV

“10aVIKI]" TPOTEIVY:

a a Eqgqg alb Corn beef | collagel

alouminglobulin| zein Glutelin

Alanine |5.7 0.8 8.4 10.9 4.5 6.3 10.4

glycine | 3.2 8.8 5.3 1.6 3.3 /.1 1328

lysine 6.4 6.4 4.4 1 3.7 34 |23

methionin®.4 2.0 1.7 1.4 2.3 6

Threonine4.0 5.4 4.0 3.2 3.3 40 |1.8




e AwaTpo@iKn] aéla TOV TPOTEIVOV

FEE Y10 TNV OLAOIKAOL TTPOTEIVOGUVOEGTC,
ELVUL TOPOVTO GTO KUTTUPO GE EMUPKELS
nocoTNTEG!H ***

- av éva AA ogv emopKel:
— K0O0A0V 1| nermuévn cvvieon
TPOTEIVIG

A®0 oV Eprovrar avtd Ta AA?
Mn ovorw@on AA: owatpo@n 1 cvvleon
Ouarwon AA: 010 TPOPT] NE TPOTEIVES




* AWTPOQIKI] GSld TPOTEIVOV. ..

- Adyog Ilp@Teivikig Endeﬁl‘lQ—(-AﬁHme;;u

= Bapog keporonéEvo (Q)
npoécinym poTeivig (9)

npopinua:
KEPOIGUEVO PAPOS 0TTO TL, TPMTEIVY, ALTOS 1
VEPO;

TOL0 TPOPLUO TTOV T PUUE TO TPOKALEGE;



e AWTPoPIKl) adla TPOTEIVOV

H mowotnto sCoptatol amo:

- profile T@v apuivoEémv oty TpOTEIVI™
- MERNTIKOTNTA TNGS TPOTEIVIG

- owfeonotta tov AA

M£00001 KaOBopropov TS mToloTNTOG:

- yNuKot néBooon

- Brodoywkot pEBooorn



* AWTPOQIKI] GSld TPOTEIVOV. ..

- Kaf@apn Xpiion Hpoteivyg (KXII) :

= _KATOKPATOUMEVONHEH—  \in i N smopaiiuero
mpooAaupavouevo N (g)

- Brodoyuciy Aia (BA) :

= Karakpatouuevo N (g)
aTTOPOPOUNEVO NSO

N in - N korpava

—

waviki tpoteivy 0a £xer BA 100%
BA wpmTeivg ayehadvov yaratos = 95%
BA mpec kohapmokt = 60



2.uvBeon lNpwrTteivng

To DNA eAeyxel : Moio AA xpeialeTal
>€ noia ogipa 1o AA nnyaivel oTnv vea aAuoida

AA;
AA; + AA, AAAA, AN AAAA;
AnaiTei:

Evspysla
ZwTIKA AA ano TIC anoBnKec TOUG
Mn C(DTIKCI AA nou ouvOeTel N NAipvel ano TIC

TPOPEG



Aladikaoia 20veeonc NpwTtelvng

DNA --->RNA ---> Protein

Transcription Translation

DNA=deoxyribonucleic acid
RNA=ribonucleic acid



Liluntamiane =synthetaoe

Daclecamae







Ijl Protoporphyrin IX with FeZ+

i His 19




Endothelin 1 (Vasoconstrictor)

‘h‘\




Basic Fibroblast Growth Factor (FGE)




Dihydrolipoyl transacetylase FPyuvate dehyd[ugnase
Dihydrolipoyl dehydrogenase PDH



Apoprotein B-1oo 1.I>1.

\% Phospholipid
a NS
L - Hi s q;- .

Cholesteryl
ester  ~ &L

s -.:..ﬁzﬁ‘fie' ' Unesterified
cholesterol




KaTtaBoAlopoc NpwTteivng
Aiaonaon TnC npwTeivne o€ AA

MeTtaTponn AA o€ Ainn 0Tav unapyel Nepioaia

N ano AA enavaypnoIJOnoIEiTal YIa oUVOEoN
AA; EninAcov N anopakpuveTal Ue Ta oupa

Mnopei va npokaAeoel anwAeia Ca oTa
oupa
MpoBAnua acBevelac TwV VEPPWV



[ToiotnTa MNpwTEIivnNg

NMARPNC NPWTEIVN
WnAn noiotnta

OAa Ta AA oTig
anapaiTnTeg
MOCOTNTEC
ZWIKNG NPOEAEUCNG
Mn nAnpng

Aev nepiexel oAa Ta AA
DuUTIKNG
NPOEAEUONC

70% TNC NPWTEIVNG
ano (wIKNG
MPOEAEUONC MNYEC
oTic HIMA




2UUTTANnpWwHATIKN MpWwTEivn

duUTIKN NPWTEIVN
(oonpia) Pe
nepiopioueva AA
ouvOUaouEeVA ME
OIAPOPETIKN PUTIKN
NPWTEIVN
(dnunTplaka) av
paywbouv pad
divouv nNAnpn
NPpWTEIVN




Dutd pe eANITTA AA

EANINN O€ €va

lle

Lys

Met

Trp

TOUAQXIOTOV

(wTIKO AA Legumes
Grains

Av paywBouv ¢ | Together

6iVOUV 1211333 WMiad=sworth Publizhing Comparny s ITP

"nANpN NpwTEivn




ATtraiTnoeic INpwTeivwyv

.8 gr/kg owpat. Bapoug
RDA proein i
46 gr yia YuVaikeG
58 gr yia avopeg
10-12% kcal ano npwTei
Afwn aTig HMNA N |
>110 gr | e '
~17% kcal ano npwreive

Other
nutrients

1211993 Wadsworth Publishing Company? ITP



AlaTtpo@ikec TTNYEC NpwTEIivWwv

Kpeac
WYapi
Moulepika
Auya

Bodivo & X0IpIvo
nAouoia og
oidnpo aAAa kai
o€ Ainn




"KaAec Tnyec MNpwTtelivwv

FaAAGKTOKOMIKG
XapnAa o€ Ainn
‘Oonpia
AnunTpIaka
Znopol

=npoi Kapnoi
DUTIKEC NNYEC
gival XapnAEG o€

v VRS S
Al n n 19599 Wiadsworth Publizhing Company/ITRL S




aturated

- fat Total
Actual Values T fat
Riee 33%
Total

fat
30%

Simple
sugars
25%

i) 1333 Wiadswarth Publishing Company s ITP



T1 xpeidlovrtal ol ABANTEC

ABANnTeC 1.26 gr / Kg
(~90 gr)

(ZuvnBwc o1 avdpec
Tpwve >110 gr kai ol
yuvaikec >80 gr)
‘ETOl... TO

oupnAnpwpaTta dgv
xpeialovTal

TI kKQvel TO owPa oTd
eninAeov AA ;

T1 xTidel TOUC JUG: N

OWwOTN AoKnon Kai n
kKaAn diaTpoPn

12 1993 Wadsworth Publishang CompanyfITP



& The KMcGraw-Hill Companies. Inc. Permission requeired for reproduction or display.

Protein Balance

Positive protein _ o Negative protein
balance Protein Equilibrium balance
Protein Protei : Protei
: rotein Protein ~rotein :

Protein  SX¢retion | ‘intake excretion | intake Protein
tntale excretion
Situations in which Situations in which protein
protein balance is balance is negative:
positive: Inadequate intake of protein (fasting, intestinal
Growth tract diseases)

Inadequate energy intake

Conditions such as fevers, burns, and
infections

Bed rest (for several days)

Pregnancy
Recovery stage after iliness
Athletic training”®

Increased secretion of hermones, i . : ;
such as insulin, growth Deficiency of essential amino acids

hormone, and testosterone Inkr;&easeg_prntem loss (as in some forms of
“Only when additional lean body mass = being gained. I nﬂy |EEEEEEJ 2
Nevertheless, the athlete is probably already eating  [NCreased secretion of certain hormones,

b protein rt this et roteil thesis; H :
Droten supplements are not needed. o such as thyroid hormone and cortisol



FIGURE 1.14

Chemical structure of alanine and the process of transamina
where an amino group from a donor amino acid transfers tc
acceptor acid forming a new amino acid. A specific transfe
enzyme accelerates the transamino reaction. In the mus
transamination uses branched-chain amino acids (BCAAs)
- generate branched-chain ketoacids (mediated by BCAA am
transferase).



Liver

Muscle

FIGURE 1.19

The alanine-glucose cycle. Alanine, syn-
thesized in muscle from glucose-de-
rived pyruvic acid via transamination,
releases into the blood and converts to
glucose and urea in the liver. Glucose
released into the blood coincides with
delivery to the muscle for energy.
During exercise, the increased produc-
tion and output of alanine from muscle
helps to maintain blood glucose for the
needs of the nervous system and active
muscles. (From Felig, P, and Wahren,
]+ Amino acid metabolism in exercising
man, J. Clin. Invest,, 50: 2703, 1971.)



FIGURE 1.17

Excretion of urea in sweat at rest, and during exercise after
carbohydrate loading (High CHO) and carbohydrate depletion
(Low CHO). The largest utilization of protein (as reflected by
sweat urea) occurs when glycogen reserves are low. (From Lemon,
PW.R., and Nagel, F.: Effects of exercise on protein and amino
acid metabolism. Med. Sci. Sports Exerc., 13: 141, 1981.)



OANATOZ ANOI'Q MNMEINAZ
-aTTWAEIO JUIKAG padac-

— e i ey —




2UUTTANPWHATA AUIVOCEWV

YwnAn npocAnwn €voc povo AA odnyei o€
dilatapaén Tnc i1copponiac AA kai gival enipBAapec
Ynapyouv noAAa cupnAnpwpuarta AA oTnv ayopd
[MAeovaoua AA npokaAei diappola , anwAeia Tng
OpeENC, NENTIKEC OIATAPAXEC

2UMNANPWUATA TPINTOPAVNC
anayopeuTnkav 1o 1990 oTic HIMA



XopTtogpayikec AlAITEC

Hui-yopTogayor:
AakTo-xopTogayol (lacto vegetarian)
Auyo-xopTogayol (ovo vegetarian)
AuoTnpa xopTopayol:
“Akpaiol xopTopayol”
O1 uyIEIVEC OIaITEC XPNOIUOMNOoIoUV
OUMNANPWUATIKEC MPWTEIVEC
MakpoBIOTIKEC DIAITEC: TOMIKA (PUTIKA MPOoIovTa;
Yin(“cold”)&yang(“*warm”) Tpopiua



XopTtopayikec AiaiTec & Yyeia

>xeTi(ovTal e XaunAou KivOUVOU XPOVIEC
nabnoeic

Mnopouv va 0dnynoouv o€ EANEIYN
Birauivwv B,, and D, kabwc kai Ca, Zn

>WOTA OXEQIAONEVEC XOPTOPAYIKEC OIAITEC
LNOPOUV vVa unv £xouv npofAnuara

To kA€1di yia uyigivn diaTpodpn: MoiKIAIG



& The KcGravw-Hill Companies, Inc. Permission required for reproduction or display.

Lacto-ovo-vegetarian Pyramid

These symbols show fats, olls, and
added sugars In foods:

e Fat (natural occuring and added)
v Sugars (added)

Fats, oils, and sweets
USE SPARINGLY

Milk, yogurt, and cheese /( G Eggs*, legumes, nuts,
2-3 SERVINGS and seeds

2-4 SERVINGS
Vegetables £ Fruit
3-5 SERVINGS / 2-4 SERVINGS

Bread, cereal,
rice, and
pasta

6-11
SERVINGS



Vegetarian Pyramid

Vegans Must Consume Daily
vegetable Oil (3-5 tsps.) and

3lackstrap Molasses (1 Tbsp.) and
3rewer's Yeast (1Tbsp.)

Milk And Milk Substitutes Group 4%
Milk, Yogur, Cheese and Pas i
IForufied Soy Milk

{with suded calc'um, vis B, and D)
{2-4 servings)

\ Meat/Fish Substitutes Group

Dry Beans. Nuts. Seeds.
Peanut Butter. Tefu and Eges
(2-3 servings)

Fruit Group

(2-4 servings)

Vegetahle Group

{3+ servings)

Grains And Starchy Vegetables Group

Bread, Cereal, Rice, Pasta, Potatoes, Comn and Green Peas
(6-11 servings)  Source: New York Medical College /




‘EAAe1yn MNMpwteivng--Mapaopuog

Xpovia oTEPNON TPOPNC
- aoBeveleC

MNpwTeivec & BepuIdEC
BAanTel Tnv avantuén
TOU EYKEPANOU &
Habnon

MeyaAn anwAAeia Bapoug
MoAuvozelc, diappola




MAPAZMOX




‘EAAeIpn TTpwTEIVWYV --Kwashiorkor

'EAANEIYN NPpWTEIVWY, OXI
OepuidwVv

>e naidia 1-3 eTwv
Mepikn anwA&ia Bapouc
Oidnua

MaAAia: &epa,euBpauaoTq,
alA\ayn XpwpaTtog
(eAeipn AA yia
napaockeun Pelavivng)




Kwashiorkor




A)\)\aysg & HAIkia




HAIkKia & ZuoTaon ZwWHATOG

Lean Body Mass Fat Mass
55 35
50 - 30
g 5| FTT N 3 25
40 o o S’ zﬂ
15
35 10
30 N _ e
20 30 40 50 60 70 80
Age (years) Age (years)

-y

-
- ".-i.
1
" r
..-
"
L]

A




AntwAsia Muikng Madlag &
Axivnoia

L.oss of lean leg mass (g)

250

Young Control
28 Days

Elderly
10 Days

-1000°

-1500

~2000 ]

|

2%
total l=an leg mass

3 times more
muscle loss

1/3 the time

l

8%
total lean leqg mass

Faddon-Jones et. al. 2004
Koriebein et al. 2007



2UuvOeon Muikn¢ MpwTeivng o€
Eva 24wpo — 10 nuEPEG akKivnoiag

0.1
0.09 -
0.08 - e S .
0.07 - 4
0.06 - i o

0.05 A
0.04
0.03
0.02 1
0.01

Protein Synthesis (%/h)

Day 1 Day 10



MITOPOUME VO HEIWOCOUHME TN HUIKN
ATTWAEIN, OE HIO HOKPOXpPOVN
aAKIVNOida, HE SI1ATPOWIKN aywyn;

J_l M

I

l.l_l.d 1] 1




Muikn Mada

=
=

=
=

L

=
I

Bedrest

Change in leg muscle mass (kg)

Bedrest +Amino acids

e e g e oo




ZuvOeon MpwTeivng

%/hr

0.12

0.10

0.08 1

0.06 -

0.04

0.02

DAY 1

DAY 28

|| Bedres

|:| Bedre

t +Amino acids



MmopouVv Ta aUIVOSEA va OOUAEWYOUV
HE TOUGC NAIKIWHEVOUG;

0.1
0.09 -

0.08 A1 T T

________ PSP -
0.07 -
0.06 T 0%

0.03 1
0.04
0.03 A
0.02 ~
0.01 A

24 h muscle protein synthesis

Protein Synthesis (%/h)

Maormal Diet Mormal Diet +
Amino Acids

Mormal Diet Mormal Diet +
Amino Acids

Day 1 Day 10



Axivnoia kail Stress -
UTTEPKOPTI(OAOIHIA

Plasma cortisol (ug/dL)

sl
h

[}
=

Pl
=

=l
R

10

ae
|

Normal Ran

Day 4

Day 8

Day 12

Day 15

Day 19 Day 22 Day 26

- Young volunteers -

Paddon-Jones et. al. 2005



Axivnoia kail Stress -

UTTEPKOPTI(OAOIHIA

Loss of lean leg mass (g)

250

Young Control
28 Days

Elderly
10 Davys

Young “Stress model”
28 Days

-1000°

-1500

-2000

|

2%
total l2an leg mass

l

8%
total lean leq mass

l

6%
total lean leq mass

Paddon-Jones =t al. 2008
Koriebein et al. 2007



Apivoé¢Ea Kal AiaiTa

Ta cupnAnpwpaTa agivo&ewv
EVIOYXUOUV TO HUIKO avaBoAiouo
€ival anoTeAEONATIKA O€ OAEC TIC NAIKIEC
LUMNOPOUV VA XPNCIKonoIinBouv KAIVIKG
aAlAa...
Agv unopei va gival pia (pualoAoyikn diaiTa
£XOUV AoXnun YEUon
dev €ival navta npoofaciua
koaoTi(ouv




Nooco KaAa pmopei va Bondnocel Ttov
AavaBOoAICHO HIO TTAOUCIAO CE (PUOIKEG
MPWTEIVEC SIATPOPNR;




2U0Taon auivoiEwyv & Bodivo KpEag

Amino Acid

4 oz beef (g)

[ -Histidine

1.10

4 oz beef (115g): 90% lean

~ 30 g total protein
~ 10 g essential amine acids

Isoleucine

1.56

Leucine 2.73

Lysine

Methionine

Phenylalanine

Threonine

Valine

Tryptophan

Glycine




ZUVOEON HUIKAC MPWTEIVNC
- AQYN MPWTEIVNC -

Fractional Synthetic Rate (%/h)

0.14 1
012
0.1 -
0.08 -
0.06 -
0.04 -
0.02 1

50% increase

O Elderly

0

Fasting

4 oz Beef Ingestion

aymons et al. AJCN, 2007



Ofpa mooornrag;!

30 g protein
0.14-

0.12+

0.14

0.08

FSR (%/h)

0.06 -

0.04 4

Young
Old

0.02 -

Fasting 4 oz Beef

~1.2 gikg/day for 180 1D individual



Concentration [nmolml)

shed Contenlratan | mimol )

J':'.:J_|_|

AvaBoAiIkn emapkela & nAikia

25007 .
2000 1
1500 4
1000
] , +- Elderly
=001 U EAA concentration Wi
o ) 120 180 240 270
Timne (min. )
7
& 2 = Eiderly
= 4 JJ T = Young
4

Adyjusted for plasma VOIlmEe (Swam & Svicbely, 1997)

C ac 120

Time {rmin. )

180 240 270

H ouvBeon dleyeipeTal ano
TNV au&énuevn
d1aB€0INOTNTA AMIVOEEWV
OTO NAQCNA TOU aipaToc
ANwn NpwTeivng o gxeon
LE TNV PUikn pada:

Neor: 0,57 g/kg/LMM

[epor: 0,72 g/kg/LMM

*20% peyalUTEPN OXETIKN

NpOCANWN NPWTEIVNG OTOUC
NAIKIWHEVOUC

MeiwpEVN ENAPKEIQ;




AvaBoAiIkn emapkela & nAikia

&0
20
40
30

Mg Phelleg

20
10

Net Musd e Prolein Synthesis

Y aung

| ] Elderly

(1

15 g amino acids

7 g aming acids

Falmanas af al JEIE



Néoco mpwTeivn TEAIKA;

Yao Ming: 11

5- giday

0,8 g/kg/day

100
75
60
50

kg = 80 g/c
Kg = 60 g/c
Kg = 48 g/c
kg = 40 g/c

dy
dy
dy
dy




Huepnoia cuvnOiouéevn
KOTAVOMN TTPOOCANWNG

5 [3 g 5'3 509 Total: 66 g

Anabalism

.‘L
.

Catabo lism




Huepnoia emouuntn
KOTAVOMN TTPOOCANWNG

26 g Total: 66 g

Anabalism

Catabolism




ZUHTIEPACHATA

Ta ouciwdn apivoéea pnopei va naifouv
ONUAvVTIKO POAO O€ KAIVIKEC KATAOTACEIC
duaoikn WnANG NoloTNTAC NPWTEIVN YNOpPEi va
dIEYEIPElI TNV NPWTEIVOOUVOEDN OE NAIKIWUEVOUC
Ta nAIKIoPEVA AToPa PNOPEl va anaiTouv
avaAoyika PJeyaAuTEpN NOCOTNTA NPWTEIVNC VIa
va rMeTUXouv 10 010 avaBoAiko anoTeAeouda

H katavopun Tn¢ npocANYnNE NpwTeIivnG OTN
dIApKEIa TNC MEPAC PNopel va nailel onuavTiko
POAO



