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TO AIMA

* 1020 AIMATOZ: 6-8% TOY 2.B. MNEPIMNOY 5
NITPA.

* JYZTATIKA AIMATOZ: KYTTAPA & NAAZMA
»EPYOPA AIMOZ®AIPIA (RBC)
»\EYKA AIMOZQAIPIA (WBC)
»AIMONETAAIA (BPOMBOKYTTAPA)




' MINAKAZ 14-3. ApiBuoe kat Katavoun EpuBpokuTTtapwy,

! AeukokuTtap®y Kal Aiuonetanioy oto Aiua ®uaiofoyikou
' AvBpwnou

S e

2UvoNo gpubpokutTdpwv = 5.000.000 ava mm? giyatog
| Z0voRo AEUKOKUTTIAPWY = 7000 avé mm? ailatog
[0000TO €N TOU CUVOROU TWV AEUKOKUTTAPMV:
Oubdetepodina 50-70%
" Hoowédina 1-4%
- Baoeogina 0.1%
MovokutTapa 2-8%
AsudokuTTtapa 20-40%
Zuvono aigonetaniowy = 250.000 ava mm? Qiuatog




AEITOYPTIE2Z TOY AIMATO2

METAQOPA 02 AMO

MINEYMONES STOYS I5TOYS

(APTHPIAKO AIMA) KAI CO2 ANO s 30
TOYs ISTOYS STOY: NEYMONES el 4

Oxygen

£ from lungs e
(DAEBIKO AIMA). Vet P> i L.iu,:’a,,
META®OPA OPEMTIKQN OYZIQN, -' TB

BITAMINQN k.A.1t. ANO TO N\
FAZTPENTEPIKO SOAHNA'H AAAA moloeles = il
OPTANA MPO3 TOYS ISTOYS Oxyzen bonded

with hemaglohin molecules



AEITOYPTIE2Z AIMATO2

METADOPA OPMONQN ANO ENAOKPINEIZ
AAENE2

METADOPA «AXPHITQN>» OYZIQN TIA
AMMEKPIZH (NEQPA)

OEPMOPYOMIZH
2YMBOAH 2THN O=EOBAZIKH 120OPPOTIA
2YMBOAH 2THN AMYNA TOY OPTANIZMOY



NAAZMA

* YTPH OA%H TOY
AIMATOz.

* ~“93% MMEPINOY TOY
BAPQOYz TOY
NAAZMATOZ EINAI
NEPO.

* ANOPTANA IONTA,
NPQTEINES (~7%),
2AKXAPO, AITH,
OPMONE2, BITAMINEZ
K.A.TT.

- Figure 17-1  Cornposition ol wihiale blonad. Apjsrimaee values foe che comganoies of bleed



XOAEPYOPINH-OPO2

* MAPAMPOION AIASMAIHZ
THX AIMO2QAIPINHZ.

*XE AYTH OOQEIAETAI TO
~ANOOKITPINO XPQMA TOY
NMAAZMATO:.

* OPOZ EINAI MAAZMA AlNO
TO OINOIO EXOYN
AQAIPEOEI TO INQAOTONO
KAI TIPQTEINE2 YITEYOYNE2
[MA THN MH=H TOY
AIMATO2 Q2 ANOTEAE2ZMA
TH2 MH=H2 TOY AIMATOz.




TYIIOI KYTTAPQN
TOY AIMATOX

EPYOPA AIMOXPAIPIA AEYEA AIMOXPAIPTA
"Exouv oxrjpa apgikoidou Ta Aeppoxutrapa efval ta
G10KOU, TTOU Pey10Tomolel Tn HIKPOTEPA KUTTAPA TOU U1patoc.

xopnTikdTnTd Toue oe ofuydve. Ilapdyouv avtioopata Katd Twv
1K poPiov.



EPYOPA AIMOZOAIPIA

e ANYPHNA KYTTAPA ZE SXHMA
AM®IKOIAQY AIZKOY
(AOYKOYMAZ-NTONAT).

e MIKPH AIAMETPO (7 uM).

e MEFTAAYTEPH MNAPOYZIA Hb
2TO MIKPOTEPO AYNATO
OTKO.

* Hb KONTA 2THN K.M.
KAAYTEPH NMPO2AHWH KAl
AMNOAO2H 0.

* [IOAY2AKXAPIAIA KAl
[MPQTEINE2 2THN K.M.
[TPO2AIOPIZOYN THN OMAAA
AIMATOz.




EPYOPA AIMOZO®AIPIA

DT A:4.5-6.5 M/mm?3
[:3.9-5.6 M/ mm3

* AHMIOYPTIA: EPYOPO MYEAO
O2TQN

* AIAPKEIA ZQOH2: 110-120
HMEPE2

* ATTYPHNA. KATAZTPOOH KAl
ANATTAPATQIH 1% TQN RBC
KAOGHMEPINA (250 Al
KYTTAPA THN HMEPA).

s _ -Red hlnod cell

_+Uapillary




EPYOPA AIMOZ®AIPIA: MAPATONTE2
MAPATQIH2

NPOTEINH
2IAHPO2

DYAIKO OzY (AMAPAITHTO MNA TH 2ZYNOEZH OYMINHZ, DNA,
AIAIPEZH KYTTAPQY)

BITAMINH B12 (KOBAATIO-ZQIKA MPOINTA)
BITAMINH B6



EPYOPA AIMOZ®AIPIA: MAPATONTE2

NMAPAIQIH2
*TO SHMA TIATHN MAPATQTH oy ood ™
RBC AINETAI ANO THN o P e ¥ bioodstream
EPYOPOMOIHTINH. 2 ’ i
« OPMONH MOY EKKPINETAI ' Y-
AMNO TA NEDPA (90-95%)

Increased
KYPIQZ KAI SE MIKPOTEPO e \“:f?’nﬁ
%%\Ao AMO TO HIMAP (5- Memse
0).

\ I e o

* APA 3TO MYEAO TQN O2TQN ¢ Y F  redoells
KAI AIETEIPEI TON Red bone marrow
[MTOAAANAAZIAZMO

[MTPOTONIKQN RBC KAI TH

AIAOOPOIOIHZH 2E QPIMA
RBC



Aoknoloyevelc petaBolec Twv epuBpwv
aLtpoodalplwyv

* H cuotnuaTiKn acknon auvéavel Tov aplOuo Twv
RBC, tn¢ Hb kol Tou Oykou Tou TTAAGLOTOC
(ALpOTIOLNTLKOC TTApAlyovTac)

e MapAaAAnAa, n MAPATETAMEVN OYWVLOTLKN KoLl
TPOTIOVNTLKI TIPOOTIAOEL UTTOPEL VO LELWOEL TOUG
npooavodePOEVTEC TOPAYOVTEC Kal va. 0ONYNOoEL o€
oldNPOTEVIKN avalLuio

* [Toloc mapayovtac Bo uTtepLoYUOEL



H cuotnuatikn acknon odnyel otnv 1tbewdeotepn
Kataotoon Twv KukAopopouvtwv RBC

Ertitayvvon kataotpodnc ynpaopevwy RBC pe
LELWHEVN UNXAVLIKN QVTLOTOON KOl LELWUEVN
PEOAOVYLKN LKOVOTNTO
Aleyepon tnc epuBpomoinonc odnyet og vea Kal
avOektikotepa RBC
e [leplocotepo 2,3 AidwaodoyAukeptko (2,3 DPG)
e YynAotepn otadun P50
e KaAUtepeg pEOAOYLIKEC LKAVOTNTEC



TLonuailvouv auta yLa tnv anodoon;

e BeAtiwon petadopac oEuyovou TIPOoC TOUC LOTOUC

e BeAtiwon mepLdePLKAC AVTAAAAYNC OVOTTVEUOTLKWVY
aEpPLWV

e AUENoN LKAVOTNTAC TTAPOYWYNC MUTKOU €pyou



Mot avéavetat o aplBuoc twv RBC kat n Hb;

e JUVONKEC LOTLKNC UTTOELAC AOYW QAUENUEVWV
HeToBoAlkwy amattoswy. To UTTOELKO OTPEC TO OTTOLO
elval EVTOVOTEPO 000 TILO PEYAAN lval N SLApKELO Kol
N Evtaon th¢ Aoknong

 H avénuevn cuykevtpwon IN.0O. oto mAAoua Kat n
torukn rapaywyn IN.0. otouc vedpouc (vedplkn
urtoéla) dleyeipouv tnv epuBpormolntivn

e [poiovta atpoAvong

e Auénuevn [cAMP]

e Auénuevn [oppovwyv] (katexohapivee, T3,T4,ADH, GH,
avbpoyova)



OyKoC ToU TTAACLOTOC

e O 0ykoc¢ Tou mAacopatoc (On) elvol yvwoTto nwg
nopouotaletal auéNUEVoOC otouC papaBwvodpououc
(Oscai et al 1968)

e Jogging = +5%
e MeyaAec anootaoelc = +20% (Eichner 1985)

e OL aBAntec mapouaotalouv 12-20% peyalutepo OI
OUYKPLTLKA LLE YU LVOLOTOL ATO LD



Otelo aoknon

e Melwon tou ON géattiac:

* EbidSpwonc kot amwAELaC LYPWV

* Metakivnong vepou armo to mMAdoua
TWV TPLYOELO WV TWV LOKOUUEVWV LUWV
TPOC TO UYPO TWV LOTWV

3 Aasduted reral blood
fow sirmudeias ramn
M3 o Tedmann trom b kidrays
s HA Renin lgsds o the lormation
al angicansin [, which is
cammried 10 angisiensin 1

2 Swaaling reduces plasma voluns
and Becd Mew o the ddneys

1, Muscsilar seihity
Inwnnhlm 4, Angotensn I stimulilos the
and I releass of aldosterons rom
e adronal enees

iR ses
blood peesmiie. |

.15. Aldusinrang noreaERI
MNat Bt HO rmabooption
trom T redial lubsdes

6. Plapmn waume moRRses,
U OB ST RISeE
aftar spverul days af samiss
and watar and sddium ko

Flgurs 2,97  The imfusnce of water lnss from plésna dunng exercier leads 10 4 sequence of events that promote .n'.du
[Ny and water realsonption from the renal tubules, therty reduring urine production [ the hour after exercie whinl
are corsumed, the devated ddosterces concentralion tuse an incrodse in Dhe exbracellular volume and an expemion of
plasma walume



ALLEOWC PLETA TO TEAOC TNC ALOKNONC

e AUénon tou Ol mavw armo TV apxLKn T e€attiog:
* EkKkpLong tn¢ aAdootepovnc Kat avtidoupntiknc oppovng (ADH) ol omoleg
odnyouv oe katakpatnon NaCl kot vepou
e JUvOeon nMpwTteivwyv oTo NTop (EUTAOUTIOUOC TTAACHATOC UE VEPO- 1
YPOAUMAPLO TIPpWTEIVNG = 15 ypappdpla vepou)



Enidpaon npomovnTikoU MPOoYyPALLLLOTOC

e 2TNV MPWLN daon rmapatnpeitat avénon tou Or
gtatioc tnC avénoncg tng aAbootePOVNC KoL TNG
KaTakpatnong vepou.

e 2tnv oYun paon mapatnpeital avénon tou Orl
gtautiogc:
»TNC avénonc tnc aASooTEPOVNC KoL TNC KATOKPATNONC
vepou
»TN¢ oUVBeoNC MPWTEIVWV OTO ATIOP
» BeppuosykAlpatiopou




Wevdoavaluio

*H avénon tou OI
oOnyeL o€ pelwon TG
TLMAC TOU OLUOTOKPLTN

Midoua = 55%

KOk
mu uTTapa Evened
QLHOTIETMO oS

Epubfpoxinmopa = 45%
(mpnrorplimg = 45%)



Wevdoavatpia

e Avtiotaon Tou opyovIoUoU o€

esp HOVOVEC 6 Larapaxeq RBC Mass and Plasma Volume Relationship
Preudo Anemia

e Melwon oLpaTkAC YAOLOTNTOLG

Hemodilulicon
"Hommal’ T AHemia T
e AUEnon ocuvONKWVY QLULOTLKNG T e —
peoloyiog plasma < Wodmal 4 v

: , , 1 vokie
e KaAUTEPN ALLATWON LOTWV ; sl 5

! L ! RE:':!:;E: o Do rsrgind _rl HB:T,::;-{
e KaAUtepn amodoacn 0éuyovou oTouG A s |

QLOKOUEVOUG LUG b 150 gia g 100 s HeB 18 0 gm




ALLOTIKN) pEoloyia

* H oelol cWPATIKA AOKNON, TTOU EXEL APKETH EVTAON KOl
SdlapkeLa Kal olaitepa 0OtV HLEEAYETAL OE OXETLKA
Bepuo mepParlov, MpoKaAEL AULLOCUUTUKVWON KOl
avénon tnc yAoLlotntac Tou olaTocC.

e Auopeveic cuvBnKec LKpokukAodopiac (tpLyoeldn
ayyeia)



[AOLOTNTA OLLLOTOC

e H yAoLotnta Tou aipatoc e€aptatol amno:
» TNV T TOU alatokpitn
» TN OUYKEVTPWON OPLOUEVWV LEYOAOUOPLOKWY TIPWTEIVWV OTO TTAACHAL
(wvwboyovou)
» Ao TNV MAAOTIKOTNTA 1} TTOPAHOPPWTIKOTNTA TWV EPUBPWV aLpoodalpiwv



ALLOTLK peoAoyia

e KAAUTEPN OLLUATIKA PEOAOYLOL LE CUOCTNHUOTIKN
agpofla aocknon e€attiac:

» Melwoncg tou alpatokpitn (ekBeTIkA petwon TG
YAOLOTNTOC TOU ailpaToC Kol EKBeTIKA avénon NG
QLLULOTLKAC PON G TWV TPLYOEO WV TWV LOTWV)

» Melwon tn¢ [LeyaAopopLAOKWY TIPWTEIVWY,
wvwdoyovou]

» NAaotikotnTa-rnapapopdwtikotnta RBC (ynpoopeva-
véa RBC pe pepBpavec pe NAEKTPOOTATLKEC
anwONTKEC Suvapelg-epunodion tpookoAAnong RBC
oTO ayyelako evéoOnALo)



ALLOTLKN pEoAoyia

* H aoknoloyevnc EAATTWON TNG OLLLLATIKAG
yAoLotntac Kablotd to KUKAOPOPOUEVO ailua
PEVOTOTEPO

eYe oUVOUOOUO LE TNV AUENUEVN
NOPAOPPWTLIKOTNTO TV EPUBpWV atlpoodalplwyv
kKaBlotda Alyotepo otpoBtAwdn Tt pon Tou aAlpaToc

e MelwpEVN TPOOKOAANON TWV QLLOTIETAALWY KL O
kKivduvoc evboayyelakwv BpouBwoswv



EAeUOepec pllec Kall
OlVOOOTIOLNTLKO CUOTNHA



e Mapaywyn eAeLBepwv pLlwv KATA TNV AOKNON
(aepoOBLa aoknon kat acknon He Bapn)

e KaTnyopiec KUTTAPWV TOU AVOOOTIOLNTIKOU
OUOTNMOTOC KOL OTTOKPLON QUTWYV KOTA TNV AloKNoN

* AOLLWEELC TOU OVWTEPOU AVATIVEUCTIKOU CUCTHOTOC
(AAAZ-URTI)

e Enibpaon tng aocknong KoL Tou 0&elOWTLKOU OTPEC OTNV
eudavion NAAZ

e Avtipetwriton twv NAAZ
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H avénuevn nopaywyn oEetdwTkwv pLlwv
npaypotomnoleitat StoapeEcou 2 SLapopPETIKWY TPOTIWV

ATtoBOAN TWV NAEKTPOVIWV TNC OVATIVEUOTLKNG
aAvoldoc 0To EMUMESO TWV KUTOXPWHATWV.

MetafoAn otnv ALMATIKA pON TWV LUWV KoL 0TNV
aneAevBepwon 02, n omola yopaktnplletatl we
LOYOLLLLK KOTA TN SLAPKELOL TG EVTOVNC AOKNONG
(underperfusion) pe cuvemakoAovBn avénon aUTNC
Kata tnv anokataotaon (reperfusion). Katt tétolo
elvall yVWOTO KOl OTLC TIEPLUTTWOELC EUDPAYUATWV.



Taélvopunon ToOu AVOOOTIOLNTLKOU
OUOTNLATOC

*Epdutn n HN-e0LKn aviiotaon
e [lpocapuooTIKA N LKA



Epudutn N UN-e0LKN ovtiotaon

* [IpwWTN YPOUUN QMUVOC EVAVTLOV KATIOLOU
no®oyovou ULIKpoopYyavIoUOoU

e PAeypovn — ToTuikn Kot apeon e€ovdetepwon
 [eveTIKA TtpoKaBopLopevn 6paon

e Aev QITOKTATOL UOTEPA QMO EMOPN TWV KUTTAPLKWV
OUOTOTLKWY TOU HE OVTLyova

e Aev elvol e€slOIKEVMEVN VIO TNV E€0UOETEPWON
OUYKEKPLUEVWV HLKPOBLAKWY QVTILYOVWV

e AEV EXEL AVOOOAOYLKN MVAUN



Epudutn N UN-e0LKN ovtiotaon

*Yriapén molkiAwv ppayuwv (6UokoAn elcodoc
LLLKPOOPYOVLIOUWY OTO CWHA)

e ApAON OPLOMEVWV XUMLKWV TTAPAYOVTWV
(Avooluunc, mpwTteivwyv otelac pAeypovwdoug
avtidpaonc, Aepdokivec K.A.1t.)

e Apdon ¢ayokuTTApwVY (Payokuttapwon Kol
evookuTTapLKn tePn)

e Apdon kuttapwv ductkwv dovewv (NK cells,
KATaoTpodn KUTTAPWY LOAUCUEVWV LLE LOUC N
KUTTAPWV OPLOUEVWV OYKWV)



[MpooapuooTIKN N €LOKN

e AgUTEPN YPOUUA AUUVOC
e Artoktatal Votepa Ao emadr) LE CUYKEKPLUEVA QVTLYOVOL
e AvoooAoyikn pvAun (EpBoALa)

e OL EMOVELANUUEVEC AOLUWEELC UE AOLUOYOVOUC TIOLPAYOVTEC
BeATLWVOUV ONUAVTLKA TNV OTTOTEAECUATIKOTNTA TOU



[MpooapuooTIKN N €LOKN

e Apaon Twv T-AepdpokuTTAPWVY
e Apaon Twv B-Aepdokuttapwy

e Apdon Twv pakpoPpaywv KUTTAPWV, Ttou emnetepyalovtal AVTLYOVIKA
HopLa Kol Ta tapouotalouy yla avoyvwplon ota T kot B-
AepdokuTTOpa

e Apaon pecolafntikwv ovowwv (Aepdokiveg)



KuTtapotolkotnta

=3 = Antigen
Phagocyte engulfs agent 0
and degrades proteins o :Q
NK cell kills
infected cells
Te cell kills
l foreign
agent &
infected cell
activates
other cells
B cells produce
antibody to antigen

Figure 2.1 General scheme of the Immune response,
2 Abbreviatinns: T, = helper (CD4) T cell; T, = eytotonde (COE) T cell; NK = natural killer cefl.



ALaxwpLopHOC AEUKOKUTTAPWYV

AEVKOKLTTOPO

N

Kottapa Kottapa
MUEAIKNC OEIPAC AEUPIKNC OEIPAC



KUttopa HUEALKNC OELPOLC

* Movomupnva — pokpodaya

e [MoAuvpopdonupnva
e Qubetepodpha Hwowvod\a
* BaosodplAa

e KUTTOPO TIOLPOUCLOOTEC AVILYOVWV



Qudetepodha

e Kataotpedouv maboyovouc opyaviopouUc UE
evOokuTttaplkn nePn pe tn fonbela
SnuLoupyoUueVWVY eAsUBEPWVY 1N 0EELOWTIKWYV pL{WwV
(aviovta umtepoéeldiou, umtepoeidblo Tou
vOpoyovou, YAWPLWHEVEC 0EUYOVOUXEC OUOLEC)

e OL LvtepAeUKivec 1 KoL 2 Kol O TIOPAYOVTOLC
VEKpwOoNC oykwv a (TNFa) BonBouv tn Asttoupyla
Twv oudeTePOPLAWY

e H mpomovnon vPnAol pomovnTlkou Oykou odnyel
O€ ONUOWVTLKN LELWON TNE LKAVOTNTOG
dpaotnplomoinonc Twv oudeTEPOPIAWY



KUttopa AspdLKAC OELPOC

e B - AepdokutTapa
e T — Aepdokuttapa
e BonOntika (Th — CD4)
e KataotaAtka (Ts — CD8)
e Kuttapotoéika (Tc — CD8)
e KUttapa puoikoi-poveic (NK—CD16)



T — AgepdokutTapa

e Tat CD4 amote\ouv 10 65% twv T-AepdOoKUTTAPWV
evw ta CD8 to 35%.

e Kavovikocg Aoyoc = 1.8

e Eav pewwBetl katw amo 1.5 peyaAutepn mibBavotnta
va TPooAndOel amo Aolpwén Kot amoduUVAUWUEVN
LKOLVOTNTO VOl TNV KOTOTTOAEUN OEL EYKALPA KOl
QTTOTEAECUOTLKOL

e «Bapopetpo tng dpaoctnpLotnTag tou
avoooTolNTLkoL cuotnpatoc» (Berk et al. 1985)



ATIOKPLON KUTTAPWYV META ATIO 2,5 WPEC TPEELLO

12 *
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o
— 8 / ;/' \- —e— WBC
X *
c 6 / / —=— Neutrophils
>
S 4 Lymphocytes
g 2__'/ * * *
0
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Exercise Recowvery

Time




ATtOKpLON OUSETEPOPIAWVY OE EVAL TIPOTIOVNTIKO KUKAO

|l:|Fra- mPost-m1h

12000

10000

8000

6000

4000 -

Cell count x 10 ®/L

2000 -

4
Day

Rgure 3.3 Elects of exercise training on the acule response of neutrophil count
to exercise. Untrained men performed intense exercise (1.3 hours at 70% VO, )
on seven consecutive days. Peripheral blood was sampled pre-, ||:uuLdial¢i:.l
post-, and | hour postexercise on days 1, 4, and 7 of the seven days training.
= Signiticantly different compared with preexercise values on the same day,
Data from Suzukl, K., 5, Maganuma, M. Totsuka, K.-J, Sueuki, M. Mochizuld, M. Shiraishi 5.
Makall, B Supawara. 1998, Eflects of exhaostive endurance exencise and its one-week daily
repetitian on neutrophil count and functional status 0 untrained men. feeraarional
fournal of Sports Medicine 17 200212,




Noapaywyn oéeldwTkwV pL{wV OTOUC MVEVULOVEC

e ExeL akopa Bpebel mwe n
CUMMANPWHATIKA ANYPn
AVTLOEELO WTLKWV OUCLWV ATTO
atopa Ta omoia apouvoLalouvy
eAN\eWn og auta pnopel va
eniipEpel aonida npootaciog
EVOVTIOV TOU 0EELOWTLKOU OTPEC
(Reddy et al. 1998).




Alddppaypo oav LoToc e€eTtaonc 0EelOWTLKOU Kot
aVTLOEELO WTLKOU OTPEC

e XapaKktnplletal amno
ouVeXN AsLtoupyla.

e AepOfLoc nug




Hydroperoxides
(nmoles / g wet weight)

Figure 6.
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Costal diaphragm levels of lipid peroxidation products (i.e.,
lipid hydroperoxides) after 60 min of intense contractile activity in vitro in
both endurance exercise-trained and -untrained animals. Note that exer-
cise training resulted in significant protection against exercise-induced
oxidative injury in the diaphragm. Values are means (= SEM). Data from
(12). * indicates different (P < 0.05) from untrained control.
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Figure 4.  Effects of endurance exercise training on costal diaphragm
antioxidant capacity. Values are expressed as a percent of untrained con-
trol. MnSOD, manganese superoxide dismutase. Data from (7,12,13). *
indicates different (P < 0.05) from untrained control,
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AOLLWEELC TOU OLVWTEPOU AVATIVEUOTIKOU
ovotnuatoc (ANAAZ-URTI)

e Auénuevn cuyxvotnta AAA2
O€ OyULVOoTA ATOQ,
OPLOMEVEC KOTNYOPLEC
aBAntwv (Berglund &
Hemmingsson 1990;
Douglas & Hanson 1978)
Kot aBAnTwv pe ZAMA
(Berglund & Hemmingsson
1990).

 Inverted J Theory
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Inverted J Theory

Number of Sickness Days in 15 Weeks (Winter, Spring)
12

]D ------------------------------------------------------------------ -:.,',._. |

Walking group Sedentary controls




40

30

20

10

0
NON-ATHLETES

Inverted J Theory

1

i

80 % OF RUNNERS WITH URI

« 4.0

4.0~4.5

RACE TIME, HOURS

415-8.0

THAMNAS~1 PG

§0-8.8

558-80




Marathon running and upper respiratory tract infection (URTI)

2,311 runners surveyed 1 week after the 1987 LA marathon
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Nieman et al 1990 J Sports Med Phys Fitness 30: 316-328



Training volume and URTI relative risk in the 2 months prior to the marathon

40% of the runners had at least one URTI episode in this 2-month period

9
1.8
16

14
1.2 |
.
0.8 |
0.6
0.4
0.2 |
0

Odds ratio for URTI



S Theory

A

Infection odds ratio

— & & 1 WS
Low Moderate High Elite
Exercise load

Fig. 3. Proposed S-shaped relationship between training

load and infection rate.



AOLLWEELC TOU AVWTEPOU OVATTVEUOTLKOU
ocvotnuoatoc (ANAAZ-URTI)

e Auénuevn ouyxvotnto o€ OPOUELC LEYAAWY ATIOCTACEWVY
LLETA OTTO AyWVLIOMA LEYAANG xpoVviknG dtapketog (33%
runners vs. 15% controls)

161t cuyvotnta AAAZ petaél alBANTWV TTOU CUMMETELYOV
oc aBAnpata 5, 10, kot 21 Km mpLv Kall LETA TOV aywval.

000 peyaAwvel n SLapKkeLa Tou BANUATOC TOOO
LeyaAUTEPN €lval KatL n ouxvotnta twv NAAZ



FLotL;

e Qewpia Tou «avolxtol apabupou» (Open
Window Theory)

*H uPnAn avamvevoTikn por ennpealeL tTnv
eTLPAVELA TOU BAEVVOYOVOU TNC AVWTIEPNC
QVATIVEUOTIKAC 050U

e MetafoAn ota eninedo TWV AVILOWUATWY TOU
BAevvoyovou

* MetaBOAEC TOU AVOCOTIOLNTLKOU CUOTINMOTOC



Open Window Theory
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AOLLLWEELC TOU OVWTEPOU OVATIVEUOTIKOU CUCTNUATOC
(ANAAZ-URTI)

No URTI No URTIin 2 days URTIIn 2 days

2

Percentage change from resting concentration
=

Figure 5.7 Temporal association between exercise-induced decreases in salivary
IgA and appearance of URTI, Salivary IgA concentration was measured in elite
squash athletes before and after a normal training session on a weekly basis. Viral
URTlwas documented by the team physician. For data analysis, athletes were first
grouped according to whether the athlete developed URTI during the study ornot.
For athletes who developed URTI, data were further grouped by time of sample,
Le., whether URTI developed within or more than two days alter saliva sampling.
No URTI = IgA response in athletes who did not develop URTI no URT in 2 days
= IgA response in athletes who developed URTI, but more than two days after
saliva sample; URTI In 2 days = IgA response in athletes who developed URTI
within two days after saliva sample. See text for discussion.

From Mackinnon, LT, E. Ginn, and (il Seymour 1993, Temporal relationshipy belween
exercise-induced decreases |n salivary 1gA and subsequent appearance of upper respiratory
tract infection in elite athletes. Ansralian Journaf of Sciemce and Medicine i Lporg 25: 9498,



AVTIUETWTILON

e MmtopoUv ta avTLoEElOWTLKA
VO OVTLLETWTILOOUV TNV
avénuevn ovxvotnta NAAZ
LLETA QIO €VTOVN ALOKNON
LEYAANC XPOVIKAC SLAPKELOGC;

e Aev elval amoAUTWE yVWOoTO




Avtipetwriion — Brtopivn C

e H eAAewn Brrapivng C odnyel o€ pelwpeVn avTiPakTipldLlakn
dpaon Twv oudetepodlAwyv (Pedersen et al. 1999)

e H evtovn mpomnovnon UE HEYAAO TIPOTIOVNTLKO OYKO UTTOPEL val
LLELWOEL ONUOVTIKA OITO TOV OpYyaVIOUO Tou abAntr ta enineda
¢ Brrapivng C

o JupumAnpwpatikn) AnYPn Brrapivne C (600 mg/nuépa) yia 3
efoopadec nptv amo aywva 90 km odriynoe o€ onpavIKn
nelwon twv NAAZ otoucg dpopeic mou eAaBav Brtapivn C (33%)
OUYKPLTLKA [LE auTOoUC TTou eAaav €Lkoviko cupunmAnpwua (68%)
(Peters et al. 1993; 1997)

e Auénpevn SpaotnpLloTNTa TWV OUSETEPODIAWY PETA OTTO
vynAn AnPn Brrapivng C (Tauler et al. 2003)

o JuunAnpwpatikn AnYn Brrtapivng C dev odnynoe o€ onUavTLkn
neiwon twv NAAZ og OpOUELC LETA OO LTTEPUOPAOWVLO
(Peters et al. 1996)



Avtipetwriion — Bitopivn E

* H pewtwpevn dpaotikotnTta TWV OUSETEPOPIAWY TTOU
TOPOUCLAOTNKE OE KATOOTAOELG LE MELWHEVA ETTLTES AL
Brtapivng E avtiotpadnke otav xopnyndnke Prtapivn E (Boxer
et al. 1979)

e JuprAnpwpoatikn AN n Brtapivng E peiwoe on uaerKa Ta
eninedoa tng MDA og epiodo vPnAol pomovnTLKOU OYKOU O€
rnodnAatec (Rokitzki et al. 1994)

* YYnAn AP n Brtapivne E (800 IU ava nuepa yia 2 LAVEC)
avénoe ta entimeda TN Autdknc umtepoteidwaonc kat ta
enineda pAeypovnc kata tnv acknon (Nieman et al. 2004).

e YYnAn Ann Brtapivne E (800 IU ava nuepa ya 4 eBdopadec)
avénoe ta enimeda tng Auttdbkng umtepoeidwoncg (Jamurtas et
al. 2005)



Avtipetwriion — KokTtelA
QVTLOEELO WTLKWV

*H oupmAnpwpoatikn AnPn evog KOKTELA
avtioéeldwtikwyv (Brtapivn E, C, A) pelwos
onuovTka tn ovyvotnta NAAZ og aBAntec peta
armno vrneppopadwvio dpopo (Peters et al. 1997)

e BpEONnKe e KOKTELA avtioéeldwTtikwy (Brtapivn E,
C, A) avéavel Ttnv evepyotnta tnC UTEPOEELOIKNC
Sdlopoutaonc Kot kataAaonc og ovdetepodlAa
(Tauler et al. 2000)

e MMpoAnyn auto-oéeidwonc Twv oudetepodplAwy armo
TLC SnuLoupyoupevec eAeVBepec pllec



2UVEPVYETLKN 6paon AVTLOEELOWTLKWV
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AvTIpETWTTLON - [EVIKA

e lcoppomnuevn dlawta,
e\dyLoto ayyog, anoduyn
Xpoviac Komwaonc, e€aodalion
QPKETOU UTIVOU, Kol armoduyn
QMOTOUNG UELWONC TOU
owWUATIKOU Bapouc.

e JUpUANpwWHOTKA ANYn
voatavOpaKwyY TO0O KATA TN
SLApKELA TNG TTPOTIOVNONG 0CO
KOlL LETAL TO TIEPAC AUTNC (Eva
L).

o JUMMANPWHOTLKA ANYPn
yAoutapuivng

p U105 24 Cleon



Carbohydrate supplementation
(increased plasma glucose level)

Increased Decreased
immune « stress
system hormones
function

Fig. 3. Carbohydrate supplementation during prolonged and in-
tensive exercise maintains or elevates plasma glucose levels,
attenuating the usual rise in stress hormones and thereby coun-

tering negative immune changes.



with exercise

CHO supplementation

FIG. 1. CHO delrvery and stress response to exercise. CHO 5

maintenanc + < Substrate stress >
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¥ HPA stimulation| == ¥ cortisol =>% M, T cell
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dunng exercise 15 proposad to sustain glucose availability and reduce substrate

supplementation
stress. 1he outcome 15 an attenuated sumulation of the HPA xas and lower cortisol production. Thus may reduce panabations in imnmme status, leading
to lower IL production, winch attenuates the mflammatory respomse and may influence substrate wse. BG, blood glucose; CHO, carbohydrate; HPA



MpoBLoTka Kot AOLUWEELC

e Ta mpofLotika eival {wvtavol
LLLKPOOPYOVLOLOL OL oTtoloL pTopEd —
va TtpoodEPOUV KATIOLOG LOPPNAC
BetIkA emibpaon otnV vyEia Tou
QTOMOU, KUPLWC OTO TIETTTLKO
cvoTnua.




MpoBLoTka Kot AOLUWEELC

Daily Probiotic’s (Lactobacillus casei Shirota) Reduction
of Infection Incidence in Athletes

Michael Gleeson, Nicolette C. Bishop, Marta Oliveira, and Pedro Tauler

The purpose of this study was to examine the effects of a probiotic supplement during 4 mo of winter training
in men and women engaged in endurance-based physical activities on incidence of upper respiratory-tract
infections (URTIs) and immune markers. Eighty-four highly active individuals were randomized to probiotic
(m=42) or placebo (n =42) groups and, under double-blind procedures, received probiotic (PRO: Lactobacil-
lus casei Shirota [LeS]) or placebo (PLA) daily for 16 wk. Resting blood and saliva samples were collected
at baseline and after 8 and 16 wk. Weekly training and illness logs were kept. Fifty-eight subjects completed

with URTI symptoms was 36% higher than those on PRO (PLA (.90, PRO (1.66: p = .021). The number of
URTI episodes was significantly higher (p < .01) in the PLA group (2.1 = 1.2) than in the PRO group (1.2
= 1.0). Severity and duration of symptoms were not significantly different between treatments. Saliva IgA
concentration was higher on PRO than PLA, significant treatment effect (1, 54)=5.1, p = .03: this difference
was not evident at baseline but was signmificant after 8 and 16 wk of supplementation. Regular ingestion of
LcS appears to be beneficial in reducing the frequency of URTI in an athletic cohort, which may be related to
better maintenance of saliva IgA levels during a winter period of training and competition.

e Gleeson etal. 2011



Euyoplotw oAU yLa

TNV IPOOOYXN O0LC

ungjpg




