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[Tepteyopeva

DAeyuovi 2wuaTodoun kal PA

Peupatoegidng o Peupatoeidng Kayecia

ApBpiTida (PA) 0 2UVETTEIEG

0 OpIoHOC o [MpoAnyn kai Bepartreia

o Aimioloyia, Acoknon kai PA
[TaBo@uaioAoyia 0 Aogdheia

0 2UVETTEIEG 0 O@EAN

2.wuaTodoun o AtroteAéopaTa £PEUVAC

o MovTtEAa peTpnong >ulATnon

o Aimmwong kail aAitrn pada
o MEBodol pEtpnong



DAeypovn



DAeypown

duaoioAoyik avTidpaon Tou opyaviouou o€
OTTOIOONTTOTE TTABOYOVO N TPAUPATIOUO

ETrnpeadel Kupiwg TN AEITOUpyia TwV ayyEiwv

ATTOOKOTTEI OTNV OUYKEVTPWON
AEUKOKUTTAPWY OTNV ETTNPEACHEVN TTEPIOXN

Eival To TTpwTto Briua otnv dladikaoia
ETTOUAWONC/ ETTIOKEUNG EVOC I0TOU

Latin: inflammatio — to set on fire



[Taboyeveon

1. Bacteria and other
‘ pathogens enter wound.
L

2. Platelets from blood release
blood-clotting proteins at
Wound  wound site.

3. Mast cells secrete factors
that mediate vasodilation and
vascular constriction. Delivery
of blood, plasma, and cells to
injured area increases.

4. Neutrophils secrete
factors that kill and degrade
pathogens.

5. Neutrophils and
macrophages remove
pathogens by phagocytosis.

6. Macrophages secrete
hormones called cytokines
that attract immune system
cells to the site and activate
cells involved in tissue repair.

7. Inflammatory response
continues until the foreign
material Is eliminated and
the wound is repaired.




XooAATNOLOTINA KUl TEQUATIOUOG

XApaKTNPIOTIKA TepuaTiouog
[Tovocg (dolor) [TARPNG
@epuoTnNTa (calor) 2 XNMATIOPOC TTUWOOUC
EpuBpoétnta  (rubor) ATTOOTAMATOG
Oidnua (tumor) lvwon (ouAwong

I0TO

ATTWAEIO AEITOUPYIKOTNTOAG . :
(functio laesa) XPovia pAgypovn



XQEOVLa YAEYUOYN

XapaKTNPIoTIKA

[Mapouacia AEJPOKUTTAPWY KAl JOKPOPAYWV
Neo-ayyelotrAaaia (proliferation)

Tvwon kal vEkpwaon 1I0TWV JETA KAl YUpW
QTTO TNV ETTNPEACHEVN TTEPIOXN

Evepyn QAeyuovr), KOTAOTPO®PN IOTWYV, Kal
OladIKaaieC ETTOUAWONG ouuaivouy
TauToxpova



[Teptindn

[MpooTaTtevel Tov —EKIVAEI TN
opYyaviouo atro dladikagia iaong

eTIBAQRN TTaBoydva

Mmropei va atrofei ANNepyieC, XPOVIEC
emPBAaBAG N akoua TTabnoeig, autoavooa
Kal Jolpaia (Xpovia) VOGHUOTA




Pevpoatostong Apbpltioa



Oplopog

Normal Joint

2UOTEMIKN, XPOvIa, pAeyuovwodng,
auToavoon TTadnaon, KUKAIKAG eUoNG
TToU TTPOCRAAEI apBpwOoEIC hE apBpIkO
OUAako

H 1m0 ouxvr] @Aeypovwdng apbpoTtradeia

Joimt Capsule Bone

Joint Affected by

[MpocaBaAel 1% Tou TTANBUCOU o
0 3 POPEG TTEPICOOTEPEG YUVAIKES ATTO J Cartilage Loss
AVTPEC -
HAIKia ekd\Awaong: ouviBwe 30 - 50
aAAG pTTOpEi Va eKONAWOEI
OTTOTEONTTOTE
Melwvel 1o TTPoodOKINOo (WNG KATA 3 -
13 xpovia! Bone Loe
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Napapdpewan
apBpwWoEwWV % #
Avartnpia
o 20% Oev utTopouv va

QUTOEEUTTNPETNOOUV

o Movo 15% Twv aocBevwy
ue >10 xpovia PA dev
EXOUV TTEPIOPIOUOUC OTNV
KIVNTIKOTNTA TOUG




“Model for the Etiology of RA

Periphery

Autoreactivity/ Joint damage

gcng:ics '

!

Activation of , Synovial
Innate immunity inflammation

| Chronic progressive
W immune response

Lymph node

Migration e Recruitment

DC = dendriic cell; FLS = fibroblast-like synoviocyte: Md = macrophage. T = T cel.



Rheumatoid Immune complexes
factors Bacterial products
IL-1, TNF-a, etc

~
Soluble factors ~
and direct

cell—cell
HLA -DR Qtact

B cell or
macrophage
Synoviocytes —> Chondrocytes

PETIS

Artigular Production of collagenase and other neutral
cartilage proteases




RA Pathophysiology
Normal Joint RA
Early Established

Capsule Capiiary Neutrophils
formation
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Tcells Bcels
Synovial Synoviocyte Plasma Neutrophils
membrane accumuiabion cell
Hyperpiastic Eroded
Synoviocytes Cartilage synovial membrane bone  Pannus
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Eéehén g PA

=)
Genotype
HLA-DR4 alleles
PTPN22

Other genes, such as
CTLA4, PADI4 and cytokines

-

Environment
Smoking
Microorganisms
Stress

\



2. WUATOOOUN



Movteia petponong

Basic Model
2-Compartment
N, K, Ca, Na.... | | Mineral Fat Other
FAT
Protein
Carbon ECS Blood
Fat Bone
Hydrogen ECF
F?:‘_: Sr:e Adipose
(FFM) Tissue
Oxygen Water Cell
Mass Skeletal
Muscle
Atomic Molecular Cellular Functional

Multicompartment Models

Whole Body



Two-compartment model

To avOpwTTIivo cwua atroTeAgiTal ATTO:
o Aimmwdn pada
o AN pada

AITTwONG pada: ouvoAo Tou AiTToug 0To avBpWTTIVO
owpa

o Opyaviko

a2 Y1TTod0pI0

o EvOouuiko

ANITTN pada

o Mueg

o OoTtd

o Opyava



Atrwong pala

Reference man
Age: 20-24y
Stature: 174.0 cm (68.5 in)

10.4
(14.93}'

Body Leanbody Muscle Bone Storage Essential
mass mass
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Booireg Aettovpyteg

= ATmoBnkeuon evépyeiag
o AirrokUTTapa — 1pIyAUuKepidIa (AITTapd ogEa + YAUKEPOAN)
= AmoéoBeon Kpadaouwyv
. OgpuIKA HOVWON
= EvOokpivic

2. Multiple

biological .

functions 1. Satiety
Adipocyle regulator

W 4 _ﬁ o 1
TNFN\ \ N.LNM
| > b s /\ LeguEth Weight gain P bt \
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IL-6
IL-13
TNF-cc

- Physical stress/oxidativ y
.. damage to endothelium \: Q
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1 4. DNA damage
i) >»FFA g
=" Macroph d

MCP-1
& {ecruitmen / :

3. Immune respons’i’/.«.\_
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ASLTONIVEC

= Bloevepya popia
TTOU TTapAayovTal
oTO AITTWON 1I0TO

Medscapee www.medscape.com

Atherosclerosis
Obesity
Rheumatcid arthritis
Ogtooalt hritis Obesity
Diabetes .
Liver injury Type 2 diabetes (?7)
Cardiovascular diseases Apnoea syndrome
Chronic kidney disaasa
' Atherosclerosis
Chemokines Arthritis (7)
CCL2 Fatty liver disease
CXCL8
CXCL10
Cos Insulin resistance
Fatty acids Rheumatoid arthritis
Cholesterol Osteoarthritis
Retinol «—k— Hepatitis
Prostanoids Intestinal inflammation
Steroid hormones Sapsis
Encephalomyelitis

Type 2 diabates
Rheumatoid arthritis
Septic shock
Lung injury

Source: Nat Clin Pract Rheumatol ©2007 Nature Publishing Group




Height in feet & inches

Aeintng nalag cwpoUtog

Weight in kilograms
40 50 60 70 80 9 109 ll(IJ 12|0 13|D 14?0 IISO

6'6 -1.98

6'S 194

e 1,92

6’3 ~1.90

62 ~1.88

61 ~1.86

6’ .—1-33 -
Srey 122 ¢ AimoBapeig: <18.5
510 — -1.78 © i

5'9 176 £ Kavovikoi: 18.5 — 25
2 21.72 ]

57 -1.70 % YmeEpBapol: 25 — 30
5'6 .-i-gg K

4 21:64 , .S

e 163 Mayxuoapkol: >30
53 ~1.60

’ -1.58

22 ~1.56

51 ~1.54

5’ -1.52
411 ~1.50
410 -1.48

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Weight in stones

AMZ (BMI) = Bapoc / TeTpdywvo Tou Upoucg (kg/m?)



Eivo opwg anpLBeg;

= Y1épRapocg (28kg/m?) = [Nayxuoapkog (30.2kg/m?)

[1ai;



AMZ not cwpatodoun

= O puc Cuyicel BMI Body Comparison

TTEPICCOTEPO ATTO TO

NITTOG

o 1L pudg = 1.06kg

a 1L Aitroug = 0.9kg

0 O uug éxel 18%
MEYQAUTEPN TTUKVOTNTA
OTTO TO NITTOG




Body fat percentage

Female 20-39
Age 40-59
60-79

Male 20-39
Age 40-59
60-79

Underfat Healthy Overfat Obese

0% 10% 20%
........_.|_.....

Underfat Healthy Overfat Obese

Healthy body fat percentage for standard adults '<
I. Based on NIH/AWHO BMI Guidelines.
2. As reported by Gallagher ¢t al at NY Obgsity Rescarch Centre,






2. WUATOOOUN AL
Pevpoatostong Apbpltioa



Pevpatoetong Kayeéio

2. NUAVTIKA JEIWMEVN JUIKNA Jada
2.7100EPO0 CWHATIKO BAPOC

[TpooBaAel w¢ 2/3 Twv aoBevwyv

2 UVOEETAI JE EVEPYN VOOO, avaTTNPIq,
OvnoiuotnTa



Pevpatoetong Kayeéio

PAeypovn
Augnuévn TTapaywyn
KUTTOPOKIVWV l
l Qidnua
Evepyotroinon Tou l [1évog
NF-B |
Meiwpévn dpdon l l
IVGOUAIVNG OTO BU Meihon owpaTIKAC Kakn diatpo@n
dpaoTNPIOTNTOC
AugnuEVocg JUTKOC | I |
p «—
KaTaBoAIouOS Meiwpévn

TTPWTEIVOOUVOEDN
ATTWAEIOQ PJUIKAG |

A

Hadag
uﬁnpevo CWMATIK Auvapn/looppoTria
)\lTrog ’
NoiétnTa qwrig Noonpdtnra/

OvnoiydétnTa



Basement
membrane

Cytokines

MY] XO(V LG Hég Inflammation
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FA _, Diacylglycerol
v

Serine PKCBor o
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IRS—1—p—rAkt —> eNOS ﬂ-No -
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Shear stress
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Atrtwong totog ot PA

= O1 aoBeveic pe PA £xouv
KT nECO 0p0o 4%
TTEPICTOTEPO AITTOC YId
ToV id10 A2M




[Toyvoapnia ot PA

A2M: 2 yovadecg
XauNAOTEPA ATTO TO o
VEVIKO TTANBUCUO "
QVTOTTOKPIVOVTAI O€ _
avaAoya eTTiTTeda :
AiTToU C %_’ 10 BMI category
o9 Bl obese
>40% Twv aoBevwy pe S
PA €ival TTaxuoapKol 0. o
30 [ Junderweight

Height (cm)



CRP (mglL)

Emntwoelg noayvoooniog 6Ty VOGO

—




[ Taryvoopunior not #QOLAYYELINOG HIVOLVOG

45.0 = 45.0

40.0

w
o
o

30.0

25.0

BMI (kg/m squared)
(pasenbs w/By) INE

20.0

15.0

Total Number of Risk Factors



IPAQ (METmin/week)

Aounor nat SlTEoYN

4000 =

3000 -

2000

1000 ™

BMI category

Energy Intake (kcal/day)

3500

3000=

2500

2000

#HH

BMI category




Kamnviopo ot maryvooapnio

100%

80%

60%

40%

20%

0%

Current Smokers

m Obese @ Overw eight @ Normal Weight g Underw eight

Never Smokers Ex-smokers Low PA Moderate PA

All participants Ex-Smokers

High PA




Eleyyog tov copatinod Bopoug
leiwver:
P
*AITTwdn padla
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Maxuocapkia:

Augnuévo
CWMATIKO
BApog Kai
AiTTOG

*Bdapog
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Aoxnon not PA



Physical InActivity in RA

~90% TWV aoBevwyv pe PA dev aokeital

O1 aoBeveic atro@eUyouV OTTOIAONTTOTE

LOPP CWHATIKNGC 0pACTNPIOTNTOC

0 ATTO OO UNTTWC XEIPOTEPEUODEI N VOOOC
(TTOVOG, 0idNUA KTA)

0 ET1Te1dn auto Toug Acpel!




Systematic Review

1.342 apbpa amd 1974 — 2008 (40 trepieAnpOnoav)

2UNTTEPACUATA:
0 2ZWOTA OXEOIAOMEVA TTPOYPAMMATA ACKNONS

Agv emdeivwvouy Tnv PA

Agv TTIBApPUVOUV TTEPAITEPW TIC APOPWOEIC
[Mpoooxn!
0 AocOevrC uE ONUAVTIKEC TTAPAUOPPUWOEIC OTIC APOBPWOEIC
o Katd 11¢ ecapoeic TnG vooou
NIYEC EPEUVEC VIO owuaTodouN, Kaia yia
Kapdlayyelaka TTpoBAnUara (Kal doknon)




Oweln g aounong oty PA

[TpoTTOVvNOoNn duvaung

= AUgnon PUikng pacag
o Auvaun
o looppoTtria

o Kivnmikétnra

» Meiwon Aimmwodouc yalacg (Mikpn)

Agpofia TTpoTToévnon

= BeAtiwon agpofiag ikavoTnTag
= KivnTikoTnTa

» Meiwon Aimrwodoug yalag




Epevveg g opadag pag

Cross-sectional study RCT of exercise in RA
65 RA patients (43f) 40 RA patients randomised
Assessments In exercise vs. controls
Physical activity (IPAQ) Assessments
CVD risk factors Aerobic fitness (VO2max)
RA activity/severity CVD risk factors
Body Composition Endothelial function
RA activity/severity

Body composition
Cytokines



Results — Cross-sectional

160 4

NN

Inactive

Moderately Active

Active

m SBP
m DBP

Cholesterol

Inactive

Moderately Active
Active

m Cholesterol

HOMA

Inactive

Moderately
Active

Active

50

45+

40

35+

304

25

20

AAANANNANN N

Active

Moderately Active Inactive

mFat Mass
mFat-Free Mass

50

45

40

35

30

NS

25

20

15

10

Inactive

Moderately Active

Active

@ Smoking (%)
m CVD History (%)




2YEOLAOILOC TTOUOEBUONG

Baseline 3 months 6 months
, Exercise Intervention Exercise Intervention
Exercise Group A B » A » A
eCardio-respiratory oCHD Risk .
Fitness Demographics, o(Classical Risk Factors
anthropometry eEndothelial Function
eDisease activity eInflammation
eFunctional ability
Control Group A B - > A || B o __ » A
Baseline Advice 3 months Advice 6 months




[Tpoyoappa aonnong

2uxvoTnTa: 3 QopEc TNV Oouada (2 yupvaoTthplo, 1 oTriTi)
‘Evraon: 70% VO,max (kapdlakn ouxvornta)

Alapkela: ot 3-6° yia ouvoho 20-40’

Eidog: OAa ta diaBeaipa unxavnuara

Exercise s a dirty ] ]
word. Every time = Mnviaia evnuEpwaon

MCEANESIOANE = AIGpKeIa: 6 UAVES
mouth ouf with

chocolate.,

Charles v, Schulz




AToTEAEOUATN

[Mapouadia
(ETTIOKEYEIC OTO
YUMVOOTAPIO):
82%

ETTiTeuen
eTOuuNTOU
KapPOIOKOU
puBuou Katd TNV
aoknon: 88%

VO2max

25,00

24,00

23.004

22.009

21.00

20.007]

Aerobic Fitness

Group

—— Exercise
Control

T T
aseline 3 months 6 months

Timepoint
*Significant improvement compared to baseline
(F=7.622; p=0.006)



ApTnplonn mleom

Diastolic Blood Pressure

Systolic Blood Pressure

141,001 Group 87.00
—— Exercis
~— Control
140.00 /\ 86.00-
139.00 85.00-
=) =)
I T
£ k £
E 138.007 E 84,00
o o
m m
W (=]
137.00 83.00
136.00- 82.00-
X
135.00 81.00
| | I I 1 1
Baseline 3 months 6 months Baseline 3 months 6 months
Timepoint

Timepoint

(F=3.519; p=0.059) (F= 6.105; p=0.014)



Ao

Cholesterol
5,00
4.90
= 4.0
(=]
£
E
e X
S 4707
460
)
450
1 I 1
Baseline 3 months 6 months
Timepoint

(F= 2.437; p=0.079)

Group

——Exercise
~ Control

HDL (mmoliL)

High Density Lipoprotein

1.807

1.754

1.704

1657

1607

1.5549

- —

T
Baseline

(F= 2.075; p=0.170)

T
3 months

Timepoint

T
& months




2.0UoTNO BApog 1ot CWUATOO0UT

Body Mass Index

30.00

29757

29507

BMI (kg/m2)
2
s

29,00

28,757

1 T T
Baseline 3 months & months

Timepoint

(F= 4.420; p=0.034)

Group

——Exercise
— Control

BF %

Body Fat

37.007

36.00

35.00

34.007

33.00

T T T
Baseline 3 months 6 months

Timepoint

(F= 15.273; p=0.000)




2.uCNntnon

2.€ TI TTEPIBAAAOV PYTTOPOUV VO TTPpAyPATOTTOINBOUV
TTPOYPAMMATA AOKNONG Yia acBevi ¢ ue PA;

[Tolol GAAoI TTANBuopoi aoBevwy utTopouv va
ETTWEPEANBOUV aATTO TETOIA TTPOYPAMMATA;

ATTO TNV TTPOCWTTIKN OO EUTTEIPIA, EXETE OEI TTOTE
TTPOYPAMMATA AOKNONG a00evVWY;

[Tolol Ba £TTpETTE VA €ival ETTIKEPAANC TETOIWV
TTPOYPAMMATWY;

[To1EC 01 DIAPOPEC UE TTPOYPAMMATA TTPOTTOVNONG
aBANTWV;

EpwTnoecic
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Bonus slides
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“ Exercise H

Reverses Endothelial
Dysfunction

Anti-Atherogenic Effects

Anti-Inflammatory
Effects

—_—

Increased Blood Flow

*Increased eNOS

*Improved anti-Oxidative Mechanisms
*Endothelial Progenitor Cells

Increased Prostaglandin

Increased Vascular Endothelial Growth Factor

*Increased eNOS

*Decreased Endothelin-1

Increased anti-Oxidative Capacity

*Decreased Adhesion Molecules

*Decreased Selectins

*Decreased Monocyte Chemoattractant Protein 1

*Decreased C-Reactive Protein

*Reduced Adipose Tissue Size

*Increased Expression of Pro-Inflammatory
Cytokines

Anti-inflammatory Action of Interleukin-6




