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2 KOTTOC

e [0 va UTTOPETCEL EVOL ATOLO VO TIOPOLUELVEL OTO
1OLa KIAGL Ba TTPETIEL VAL TTPOOEEEL TNV TTOCOTNTA
TNC TPOodNC Mou TMPOooAAPAVEL KOL TLC
SpaoTNPLOTNTEC MOV TIPAYUATOTIOLEL NUEPNOLWC.
2KOTIOC AUTNC TNCS SLAAEENC elval va TAPOUCLACEL
OTOUC $OLTNTEC TOUC 2 TtapAyoVvTeC (mpooAnyn
TPOPNC-EVEPYELAC KOl KATAVAAWGON EVEPYELOC)
oV eMNPEAlOUV TNV EVEPYELAKN LOOPPOTILO TOU
OpyaVvIopoU KoL PLE aUTO va KataAdBouv ylati Eva
QTOMO TTALLPVEL | XAVEL KLAQL.



Evepyelokn Loopporia

* Mia KOTAoTOION KOTA TNV OTolaL N EVEPYELA
ntou pocAapBavetal pe tnv popdn tpodwv
Kol tAKOOA LOOOUVALLEL LLE TNV EVEPYELA TIOU
KATOVAAWVETOL, KUplwc SlopEcou Tou
Baoikou MetafoAlkol PuBuou kat tng
duoknc dSpaotnplotntoc.
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Evepyelakn

e Eav kAmolog
nPocAapPavel
LEYyaAUTEPN TOCOTNTA
EVEPYELOC QTIO OLUTH) TIOU
KatavaAwvel Tote Ba
MAPEL KIAQ, EVW OTNV
MEPLUMTTWON TIOU KATTOLOC
KaTtavaAwvel LeyaAUTEPN
TOCOTNTA EVEPYELAC OTTO
auTn mou npocAapBavel
TOTE Ba YaoeL KIAQ.
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[MpooAnyn evepyelac

H npooAnyn eveépyelog kabopiletal amno TIC
TPOPEC IOV TPWHE O KaBnuepLvn faon Ko
LLac mapexovv Bepuidec.

CHO =4 Beppidec
Aimoc =9 Bepuidec
Mpwteivn = 4 Bepuideg
AANKOOA = 7 Bepuidec



KoBoplopoc evepyelokng
TEPLEKTIKOTNTOC TWV TPOPWV

e KAtBavoc Beppopetpnonc (bomb calorimeter)

* ApEOOC MPOCOLOPLOUOC TNC EVEPYELAC OE pLal
TpodN

* OQepulda = EVEPYELO TTOU ATTOLTELTOL YA TNV
avénon tnc Bepuokpaocioc evoc kg vepou kata
1 BaBuo KeAolou



KALBavoc Beppopetpnonc

CH




KALBavoc Beppopetpnonc

* OL TLUEC TTOU TtallpvovTal Tpocappolovtol
Aoyw a) mePnc kot B) PUTIKWV LYWV TTOU
oéetbwvovtal aAAd v pac mMopEXOUV
EVEPVELQL.

* Kjoule = 10 €pyo OV aTtOLTELTOL YL TNV
netadpopa 1 kthov o€ pia anootaon 1 petpou
1€ pta duvoun 1 newton.

e 1 kcal =4.18 kjoules




[Mapaywyn EVEPYELOC

BaolkOC HETAPOALKOC
puBOuoc (Resting Energy
Expenditure)

Quowkn dpaotnpLotnta
(Physical Activity)

NePn tpopwv (Thermic
Effect of Food)
OepuoyEveon
(Thermogenesis)
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1. Baowoc petafoAikoc puBpuoc
(BMP)

AVTUTPOOWTEVEL TNV EAAXLOTN TTOCOTNTA
EVEPYELAC TTOU artatteital yia va dtatnpnBel
£VOLC EUTTVLOC OPYOVLOUOC (WVTAVOC.

60-70 % TNC CUVOALKNC EVEPYELAC

O BMP evoc puoioloyikov atopou (70
KA )urtoAoyiletatl wc 1 kcal/kg 2.B./wpa
(~1600 Bepuidec)

E€aoptatal amno tnv aAutn cwpatikn palo



UM METOXN TwV LoTwVv oto BMP
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Mapayovtec emnpeacpol tov BMP

YUVOALKN eMLPAVELO TOU
OWHUOTOC
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2.XEON METACU OCWHATIKOU AITTOUG KAl CWHATIKOU BApoug
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2XEoN METACU GAITTNG pMadag Kal Bacikou
LUETABOAIKOU puBpou
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2.XEON METACU METARBOAIKOU puBuou kal GNITTNG padag o€
(PUCIOAOYIKEG KOl TTAXUCAPKEG YUVAIKEC

Controls (open symbols)  Obese (solid symbois)
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2. Quowkn 6paotnplotnta (Physical Activity)

GRADES OF PHYSICAL WORK BASED ON ENERGY
EXPENDITURE LEVEL

Grade of

Energy
expenditure,

Energy
expenditure,

Heart rate,
beats per

Oxygen
consumption,

work

kcal/min 8 h (kcal/day) minute L/min
Rest (sitting) 15 - <720 60-70 0.3
Very light 1.6-2.5 768-1200 65-75 0.3-0.5
work
Light work 2550 75-100 05-1.0
Moderate 5.0-7.5 00-125 1.0-1.5
work
Heavywork = 7.5-10.0 125-150 1520
Very heavy 10.0-12.5 150-180 2.0-2.5
work
Unduly heavy >125 >6000 >180 >2.5
work

wavmin  ENErgy Expenditure During Physical Activities

15

10

o

kil

Walking Tennis Weight lifting Basketball Racquetball Running Swimming XC skling

Sports e B romate




3. MeYn tpodwv (Thermic Effect of Food)
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Changes in BMR over time in processed foods (triangles)
vs. whole foods (white squares)



4. OepupoyEveoN

AVTUITPOOWTIEVEL TNV EVEPYELA TIOU
armoalteitol oav avtidbpoon og Kpuo

neptBarrov n unepdayio F..,.n.,.,c...m.u..
(overfeeding).

~5% TNG CUVOALKNG EVEPYELAG tsvveAmEncouTHOW

Datoc Amwdnc lotoc (Brown
adipose tissue-pn-rnapoywyn ATP)

N2 (B3 adpevepykol utoboxeig)




TpOmoL HETPNONC KATAVAAWONC
EVEPVELOC

* Apeon Bepulbopetpia
* Eupeon Bepuidbopetpla



Aueon Bepubopetpla

* MovwuEvo
SwHATLO

* AUEnon
Oepuokpaciog
VEPOU

e YUvOeTn KAl akpPn

Temperature
measurement
i Air flow
‘ m into
chamber
Air flow out
of chamber
(measurement
of evaporative
heat loss)
Circulating
"jacket" of

water




Eupeon Beputbopetpla

 Metpnon npocAnync O2
e 1 Aitpo O2 =5 Beppidec




[Mpoodloplopoc BMP

fuvallkec

0.9 Bepp./K\O 2.B./wpa

AvOpec

1 Bepp./KNO 2.B./wpa

TLX.

70 KA * 1 Bep./KINO 2.B./wpa = 70 Beppu./wpa
70 Bepu./wpa * 24 wpec/nueEpa =



[MpoodLopLlopoc GUOLKNG
SpaoTNPLOTNTOLC
Avaloya pe tov Tpomo (wn¢ Ko To 160¢ NG

douAelac toAAamAaclaleTal N EVEPYELO TOU
BMP e eva cuvteleotn.

KaBlotikn dovAela = 20-40% BMP
EAadpla SouvAelar = 55-65% BMP
Metpla SouvAswaa  =70-75% BMP
Baptd Soulela = 80-100% BMP



[MpoodLopLlopoc GUOLKNG
SpaoTNPLOTNTOLC
e 3TO IPONYOUMEVO TIAPAOELY O OC

uTtoBeocoULE OTL 0 AVOPAC KAVEL LLETPLAL
douAela (70% BMP). Emopévwec,

* 1680 Bepu./nuéEpa * 0.70 = 1176 Bepu./nuEpa



[Mpoodloplopoc mePync tpodwv

* Evac ypnyopoc TpOmoc UTTOAOYLOMOU Elval va
npooBeocou e TIc Beppuidbec tov BMP kat tnc
duoLknc SpactTnpLlOTNTOC KAL VO TTAPOUE TO
10% auTtwv.

* TLY.

e 1680 Bepp./nuepa + 1176 Beppu./nueEpa =
2856 Bepp./nuUEpa

e 2856 Beppu./nuepa * 0.10 =




[MpooOLOPLOUOC CUVOALKNC NUEPNOLOLC
darmavng

* [lpocBetoupe TNV evepyela tou BMP, tng
duoknc SpaotnplotnTocg Kat tne nePYnc twv
TpoPwv.

+ 1176 Bepu./nueEpa +



Q@ewpnTIKA ETTIOPACN TNC MEIWONC TNC KATAVAAWMEVNG EVEPYEIAC
otnv Aimwdn pada, Tnv aAimrn yada kai 1o HETABOAIKO puBpod npepiag

Pre-intervention

Bodyweight

Energy
expenditure

v

A

Energy deficit

Post-intervention

Bodyweight

Energy
expenditure



O pOAo¢ TG AoKNONG aTNV ATTOPUY Kal

QVTIMETWTTION TNG TTAXUOCAPKIAG



TABLE 1. Influence of caloric expenditure on changes in body weight and total body fat: evidenca from randomized, controlled trials.

Subjects study Energy Exercise Epected  Aclual A Achial &
_ B Duralion Expendire  Duralion  Welght Loss  Weight  Body Fal
Reference Sex kpm2 % Fat Treatment  (wk)  (kealwk™) (minwk™")  (kowk™")*  (kowk™")  (kgwk)
Studies =16 wk duration
Pasner et al,, 1002 81 older adutts 28 Control 16 — — — .01 (.02
(35)° 166 older adults 28 Exercise 440 4l (.06 003 -0.0%°
Maurier et al., 1997 11 diabetics a0 Gontrol i — — — -0z -0.15
(307 10 diabetics 30 Exercise 840 112 -0.11 019 007
Hinklerman and Meiman, 18 women M Control 15 — — — 0.11 (.06
1903 (227 18 women 36 Exercise 065 225 =013 0ooe =001f
Sopko et al, 1985 (44) & men 28 Control 12 — — — NS NS
6 men M Exercise 3500 300 046 052 (64"
Ross etal, 2000 (38) 8 men i Gantral 12 — — — 0.01 06
16 men 12 Exercise 4900 455 063 06k -051°
Studies =26 wk duration
Kohrt et al., 1997 (25) 12 postmenopausal women 27 Gantral 30 — — — 0.01 0.01
14 postmenopausal women 27 Exercise 735 147 (.09 07 (.08
Binder et al., 1996 (2)* 17 older women 25 Gontral 48 — — — 0.01 (.01
23 older women 25 Exerise a0 140 -0.13 002 005
Wood et al, 1988 (48)° 42 men 29 Control 52 — — — 0.00 -0.01
47 men 27 Exemise 1330 133 -0.17 008 -0.08°
Ready et al, 1995 (36) 10 postmenopausal women 32 Gantral 26 — — — 002 0.0
15 postmenopausal women 20 Exercise 1500 266 -0.20 0o -00s°

NS, nonsignificant change. ,

#The exercise energy expenditure was not reported. The oxygen cost was estimated on the basis of the subjects' V0, exercise intensity, frequency, and duration. Energy
expenditure was subsequently determined by multiplying the oxygen cost by 5 keabL ™",

® Expected change in weight on the basis of weekly caloric expenditure. It was assumed that 7700 keal = 1 kg.

“Reduction in exercise group significantly greater than reduction in contral group (P < 0.05).



TABLE 2. Influence of caloric expenditure on changes in body weight and total body fat: evidence from nonrandomized trials.

Subjects Expecled
B Study Energy Exercise Weight Actual A Actual A
Duration  Expenditure Duration Loss Weight Body Fat
Reference Sex kgm—= % Fat  Treatment (wk) (keal-wk—7) (min-wk—) (kg-wk—)* (kg-wk—") (kg-wk™ ")
Studies =16 wk duration
Poehiman et al., 18 older adults 25 Exercise 8 665 154 —0.02 0 —0.05
1994 (33
Goran and Poehlman, 11 older adults Exercise 8 665 91 -0.09 0 -0.11¢
1992 (19)°
Weltman et al,, 1980 5 men 28 Control 10 - — — -0.03 0.02
(46)* 11 men 23 Exercise 770 182 041 010 —0.10°
l(%aeid‘et al., 1994 7 adults 30 Exercise 12 945 119 012 —0.04 —0.09
7)
Grediagin et al., 1995 6 women 24 HI Ex 12 1190 140 -0.16 -0.06 -0.19
an 6 women 26 LI Ex 1190 224 -0.16 -0.27° -0.19
Gordon et al,, 1997 14 hypertansive adufts 34 Exercise 12 1365 147 -017 -0.08 -0.07
(16)*
Farrell and Barboriak, 7 men 28 Exercise 8 1505 105 -0.20 —0.25 -0.21¢
1980 (12)° 9 women 24 Exercise 840 105 -0.11 -0.06 -0.11¢
Houmard et al., 1994 13 men 30 Exercise 14 1505 154 -0.2 -0.14¢ -0.20°
22)%
l{(zoll)ias et al, 1973 5 young womean 30 Exercise 15 1610 245 -0.21 -0.38¢° -0.227
7
Schwartz, 1987 (41 )* 14 obese men 31 Exercise 12 1715 119 -0.22 —0.23¢ —0.29°
Hagan et al., 1986 12 men 25 Exercise 12 1785 147 -0.23 -0.02 -0.02
21)* 12 women 35 Exercise 1120 147 -0.15 -0.05 -0.12
'((234'1[]?’ et al., 1990 5 women 35 Exercise 12 2380 245 -0.21 -042° -0.377
)
Boileau et al.. 1971 8 young men 37 Exercise 9 2765 300 —0.36 —0.36¢ 0667
3)
Bouchard et al.,, 1994 14 young men 24 Exarcise 13 4375 357 -0.57 -0.387 -0.387
{3)
%;90;1 etal, 1979 6 young men 33 Exercise 16 5495 448 —0.71 0477 -0.37°
Studies =20 wk duration
Smutok et al., 1993 10 men 29 Control 20 — — — 0.04 0.01
(43)* 13 men 28 Exercise 945 91 -0.12 -0.02 -0.07
Po;rier et al., 1996 11 diabetic men 27 Exercise 26 1225 154 -0.16 -0.03 -0.02
(34)7
l;lgeg'—)ﬂe"vzt)t; et al 44 men Exercise 45 1470 182 -0.19 -0.09 -0.09°
(
Coggan et al., 1992 12 older men 28 Exercise 43 1505 175 —0.20 —0.087 —0.08°
B)* 11 older women 36 Exercise 1505 175 -0.20 -0.057 -0.067
Kohrt et al.,, 1992 16 older men 25 Control ~45 - —_ — 0.00 -0.01
(26) 47 older men 27 Exercise 1890 182 -0.24 -0.12¢ -0.06°
13 older women 24 Control - - — 0.03 0.02
46 older women 25 Exercise 1120 182 014 —0.04¢ —0.04%
Dgzyszpfés et al. 1991 13 women 34 Exercise 60 2450 406 —0.32 —0.06° —0.08°
{
Lamarche et al., 31 women 34 Exarcise 26 2450 406 -0.32 -0.03 -0.02
1992 (287

HI Ex, high-intensity exarcise; LI Ex, low-intensity exarcise. .

# The exercise enaergy expenditure was not reported. The oxygen cost was estimated on the basis of the subjects’ VO.,,,,.. exercise intensity, frequency, and duration. Energy
expenditure was subsequently determined by multiplying the oxygen cost by 5 kcal-L—".

# Expected change in weight on the basis of weekly caloric expenditure and duration of study. It was assumed that 7700 kcal = 1 kg.

“ Reduction in exercise group significantly greater than reduction in control group (P <= 0.05).

< Significant within-group reduction (P < 0.05).



Studies <16 weeks Studies >26 weeks
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ATT6 TOUG TTivaKeG 1 KAl 2 TTPOKUTITOUV T TTOPAKATW CUHTTEPACHATA:

1. Ta atroteAéoparta atrod TIC BPaxuTTtpOBeoueC Epeuveg uTTOOTNPICOUV OTI AUEnoN
TNG PUOIKNG dPACTNPIOTNTAG OXETICETAI OETIKA PE PEIWAN TOU OAIKOU AITTOUG PE
D00 0-£€APTWHEVO TPOTTO. AUTO dEV CUMPBAIVEI OTIC HAKPOTTPOBECUEC EPEUVEG.

2. MOvo 3 PEAETEC XPNOIPOTTOINCAV YUVAIKEG ME KATAVAAWGON EVEPYEIQG TTAVW ATTO
1500 kcal/wk, €101, n 0000-£CAPTWHEVN OXEON £XEI KUPIWG TTPOCDIOPICTEI ATTO TIG
EPEUVEG O€ AVOPEG.

3. [evikd, n attwAela BApoug OTIC BPAXUTTPOBECUEG €PEUVEG Eival TTEPITTOU OTO 85%
aTTO TO AVAUEVOUEVO Kal TTEPIAAPBAVEI OXEDOV NOVO AITTOC.

4. H emidpaon TG NAIKIag, TNG €BVIKOTNTAG KAl TOU QUAOU gival oxedov AyvwaoTn.



e Onwc avadepOBnKe Kal TPONYyoUUEVA, EKTOC
TOU Ttapayovta tng tpoocAnydnc tng tpodnc
£vVaC AAAOC Ttapayovtac o omoloc kaboplleL To
Bapoc eival Kat n tpocAnyn thc TpoPnc.



Mot Tpww;

* YrioAoylotnke OTL pia yuvaika 25 etwv peca os
40 ypovia avénoe 1o Bapoc tnc kata 11 K\
adou eixe NON katavalwaoel mepimou 20 TOVouc
dayntou.

 MwkpO AaBoc urtoloylopou Beppuidwv (0.03%).

* YIapYouV KEVTPO oTOV UTtoBAaAa o Ta omola
odnyouv 1000 otnv TpooAnyn tnN¢ tpodnc 0oo
KOlL 0TO oTopaTnpa TN tpooAnng tpodnc.



Exel Bpebel nwc o kaBoplopoc tne mpoocAnPnc tTng tpodnc ivaul
KaAUTEpPOC Otav urtoAoyiletal oe efdopadlaia mapd o€ npuepnoLa

Baon (3-day recall).

150

weekly energy expenditure (megajoules)
8

..

]
50 ‘ 100 : 150
weekly food intake {megajoules)

—
[7- I = i A

daily energy expenditure (megajoules)
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150

10 18 20 25
daily foed intake (megajoules)



O eriumA€ov Beppidec dev ofsldbwvovtal

KoL armoBOnkevovtol

- Lipid

- Storage

(b}
s
gu -
| -
- .
2~
6 &
o @
| -
® ©
O o
®o-

i \H\\\\\%\\\ \\\ \\\\
s \\\ \\\\\ LRSS

\ \\\\\\\\\\\ .
\\%\\\\5\\\ AL

.o LEL Tt
. \\\\\ LA LELLEEAPFT A
: , \\\\\ \\\\\\%\
(ARPRALL SIS PSS
.\\n\\\ﬁ\\\nh\\\h; :
I
- o+ Eof g
. . ]

30004

' Hypercaloric

~ Isocaloric



Emidpaoelc kol TpooapUoyEC Tou Betikov Looluyiou
Oepuidwv (netpnon EAH o utepPapa atoua)

' Ch_ronic'pos'itive energy balance e e L
~~ Increased body weight T
' Increas_ed fat mass S IR !n’cf‘e'ased fatéffée m.'.aésy[ R

. . .
. . . .
: ’ : ’ . AL »
. . ' P

Increased FFA Increased energy exp’end‘it‘_ur_‘e -

. release and oxidation / PR

' New stable body weight
- (Newenergy balance)




Yuotnua eAeyyou mipoocAndnc tpodnc
KOlL CWHLOTIKOU Bapouc

» PuBuiopevn napapsetpoc (cwpatiko Bapoc,
tpodn)

» Kevtpkac eAeyktic-puOotng (eyképalioc)

> 10 omoio mAnpodopEl Tov
KEVTPLKO pUOULOTH YL TRV TOCOTNTO TNC
pLUOLIOEVNC TTOPOLUETPOV

» @uyoKevtpo cUOTNO TO OTIOLO EEKLVAEL TLC
OLVAAOYEC EVEPYELEC TTOU TPOOOLOPLLEL O KEVTPLKOC
pPUOLLOTAC



Kevtpikoc eAeyKTRC-pUOLOTAC

(eykedaloc)

YIAPXOUV QLPKETEC TIEPLOXEC TOU eYKEDAAOU Ol

OTTOLEC €lvall UTIEVOUVEC yLa TNV AUENEVN N

HELWUEVN pooAnyn Tpodnc.

Meéeoo-MNpooBioc (VMH)

MAayoc (LH)

Meooc paytaioc (DMH)

MNoapakothtokoc (PVN)



Meoo-lNpooBloc-VMH

Emidpa oto ZNZ kat odnyel otnv

* -mpocAnyng TpoPng
* + AUTOoAuonc

* + dpaotnpLotntac patouv
Anmwodouc Lotou




BAGBN VMH

+ [TN2

+ nipooAnyPnc tpodpng
+ nipooAnync CHO psirs

- SpaotnpLotntac ool Amwdouc
LotoU




MAayloc-LH

Ertdpa oto MN2 kat odnyet otnv

* +pooAnyn Tpodnc
* + ouvBeon Alrtoug

* + ouvBeon yAukoyovou
e - dpaotnplotnta patov Aumwdouc LoTtou



BAafn LH

+ 2N2

- MpooAnin tpodng
+ dpaotnpLotnta gatov Autwdou
LoToU

+ Bepuokpooia

Wentramedial

hypothalamic nucleus

[zatiety center|



MapokotAtakoc (PVN)-
Meooc paytoioc (DMN)

* [leployEc Tou eykedPAAOU MOV £lval UTTEVOUVEC
N KEV TIPWTN YLOL TNV OVATIANPWON TWV
anoBepatwv CHO oe nuepnota Baon Ko
rBavov avénaon tTnc eVEPYELOKNC dATIAVNC
Slapeoou Twv Bupoeldblkwyv oppovwy, n O¢
devtepn yLaL TNV avarttuén tou (wou.



High adipose ~
LPL

Opioids
»
(Obesity) Lataral
? { Hypo-
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Nervous Paé'ﬁ;::n'm
System Hypothalamus -

Catecholammes

TFood Intake
(and CHO mtake}

TFat synthesis
(LPL activity ?)

TGlycogen synthesis

(IBAT activity)

LH Lesions
TSympathetic activity
lFood intake

TBAT activity

TCore bogy temperature

Psychological & Cognitive

Factors
Preabsorptive Signals

(Stomach & Intestine)
Blood Levels of Nutrients

e

_--» CORTEX
CSF Levels of Nutrients
high'giu

Coid exposure

low gtu

Intestinal cck
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>
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-
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Nervous
System

: _/CHF

{Food Intake

PlTUlTAFlY
oXytocin TLipolysis
TSH (via VMH ?)
TBAT activity
vra -
ACTH (—) .-
L Glucagon
Energy GC -7
expendij-
ture Low blood giu
certain AAs

exercise

EFFECTS OF LESIONS

PVN Lesions
TCHO appetite

VMH Lesions

T‘parasyrnpathenc
activity

TTotal tooda intake

TCHO intake

+BAT activity



KevtpouoAo cuotnua

* AvamtuxOnkav 2 Bewpiec ya tn cuvdECN TOU
KEVTPOUOAOU CUOCTHHOTOC KOl TOU puBuLoTn

» AUKOOTOTLKA

» AUmtooTatikn



[Aukootatikn (1)

* Exyxuon 2-DG otov Frdaacajucase (3 0a) ioducad glucanciatian
I 4 4
eykeEPaAo odnynoe otnv
, p ) 2-deoxyglucose
mPOoAnPn TPodng i
:
E 2
0

0 30 60 90 120 150 180 210 240

injection . P lunch
time=0 Time (minutes) time=185



[AukooTtatkn (2)

» Meilwon [yAukolnc]
TPLV ATIO EVal YEL LA

% Baseline Blood Glucose

100

a0

80 1

70 1

B0

Glucose Level Before & After a Meal

,,,,,, +*
., .#0
0’ ¢‘Q
.0
Meal
1] 10 20 30 40 50 60
Minutes

According to glucostatic theory, hunger
waxes and wanes as a function of blood
glucose levels

high
Hunger
Hupgat low
dq ;
gluco i~
Glucose
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[Aukootatkn (3)

e Aev AapBavet v’ oPv To poAo OAwV TWV
OpEeMTIKWV OTOLXELWV

* H avamAnpwon twv CHO yivetol o€
nuepnota pacn

* BpaxumpoBeopoc npoodLopLopOC
npooAnPNG TPOodnNG



Mapayoviec KOPECHOU TIPOEPYOLLEVOL QTTO

TO TIETTIKO cuoTNUA

Ta (CCK,
galanin) kat n

HeETadEPOLV TA ST
ONMaTo TOUG SLOPEGOU TWV iy

stomach
These signals control:

VE U p l.Kd)V l.V(bV TO U Gastric acid secretion

« Digestive enzyme
secretion

TIVEULOVOYQLOTPLKOU VEUPOU N ;e
NS KukAodoplac Tou alpatoc os
TLEPLOXEC TOU eYKEDAAOU Kall

80% of vagus nerve
fibers send
instructions from the
stomach to the brain

These signals control:
« Satiety (Hunger)

+ Satiation (Fullness)
= Energy Metabolism



* Q0T000, evw Ba TEPLUEVE KOVELC TTWC N
OeparmevuTikn xoprnynon autwyv Twv MENTIOLlwV
Ba o6nyoloe O0TNV LELWON TOU CWHATLKOU
Bapouc, BpEONKe WC N HELWON TNC
npocAnyPnc tng tpodnc mMov EMEPYXETAL ATIO
TNV Xopnynon autwyv TwV NMEMTLOLwV

Kol €Tol Sev petaBarAetal to
OWHOTLKO Bapoc.



Short term regulation of food intake

Hypothalamus
CCK — Satiety — High
center glucose
Vagus —| (medulla)

b |

Fat and sugar Stomach
receptors in distention

liver Food intake

Inhibitory —



AUTOOTOTLKN

* To 1953 mpoteivetal amno tov Gordon Kennedy
n BOswpla Mwe eyKEGAAOC UITOPEL KoL
rnopakoAouBel Tnv amoBnkevpeEvn moootTnNTA
Altouc.

* H Harvey nmpotelvel mTwc UIAPXEL UTtapEN MioC
AutoSLaAuTiC ouolog Tov KUKAOPOPpPEL 0TO
QO KOlL EVNLEPWVEL TOV EYKEPAAO yLa TO
TOCO0O0TO AlITOUC 0TO cCWHAL.



Nepapata ntapaPlwonc

NapaBiwon eivol n
XELPOUPYLKN Evwon 2
MEPANATO{WWVY HE TNV

£VWON 00TWYV, LUWV Kall
dEpuatoc.

Kown kukAodopla
Kowa cupmtwuoto

Xpovog NUIwNG LeyaAog
Amnoteleoav tn Baon ya tnv
avakaAun tng Aemtivng



MNapaflwon - Aemtivn
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