Egzersiz sonrasi: Beyin, kalp
ve yag dokusu
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—
“»Cok sayida epidemiyolojik calisma,dusuk
dlzeyde fiziksel aktivitenin,hipertansiyon,
obezite,dislipidemi,metabolik sendrom
depresyon ve tip 2 diabetes mellitus
gibi KVH risk faktorlerinin artisi ile birlikte
oldugunu gostermektedir.
“*KVH ve tum nedenlere olum arasinda da
iligki var



———
+ Egzersizin metabolik hastaliklardan
koruyucu etkisinin epidemiyolojik
calismalarla cok iyi bilinmesine karsin

+ Bu yararli etkinin altinda yatan
mekanizmalar tam olarak bilinmemekte

+ Beyin,kalp ve adipoz dokuda neler oluyor ?



‘\

+ Egzersiz ve beyin

+ Egzersiz ve kalp

+ Egzersiz ve adipoz doku
+ Egzersiz zararh midir ?



Egzersiz ve beyin




Egzersiz ve beyin
\

+ Inmeli olgularda, egzersiz, mortaliteyi
azaltmada,antikoagulan ve antiplatelet
tedaviye oranla daha etkin bulunmus

» BMJ. 2013; 347:5577



Egzersiz ve beyin

« Kr.serebra
llerleyici azalma ile birliktedir
(Vaskuler demans,Alzheimer hast)

+ Egzersiz ,0grenme ve hafizayi artirir
ve yaslanmaya bagli biligsel islevlerde
azalmay! geciktirir



Akut egzersiz ve beyin

+ Kan akimi belirgin olarak deg
+ Gereksinmeye gore dagilim ayarlantyor

« Egzersiz sirasinda kan akimi, lokomotor ,
vestibuler,kardiyorespiratuvar ve gorsel
merkezlere yonlendiriliyor

+ Egzersizde glukoz tercih

+ Yogun egzersizde glukoz tutulumu azalir
laktat tutulumu artar

» PHYSIOLOGY 29: 421-436, 2014



Uzun sureli egzersiz ve beyin

« Aktif yasam sekli,bilisse
gitmesi ile iliskili

+ Hayvanlarda, kanlanma artisi,norogenez ve
mitokondriyal biyogenezle birlikte

+ Beyin buyuklugu(biligsel islevlerle
ilgili),uzun sureli egzersizle iliskili

+ Yaslilarda beyin hipoperflzyonu, beyin
atrofisi ve bilissel islev azalmasi ile birlikte



Egzersiz ve beyin

metabolizmasini diizeltir —
+ AKkut egzersizde, brain-derived neurotrophic
factor (BDNF), uyarilir,

+ BDNF egzersizle 2-3X kat daha fazla
salgilanir ( Dolasan % 70-80')

* BDNF noronun devami ve buyumesi ogrenme
ve hafiza ile ilgili

« Farelerde irisin,BDNF yi artiriyor

> Exp Physiol 94: 1062—1069, 2009.
> Cell Metab 18: 649-659, 2013.



brain-derived neurotrophic factor
artirarak bilissel azalmay! geciktiriyor

MOLECULAR MEDICINE REPORTS 13: 20812090, 2016

Effect of exercise-induced neurogenesis on cognitive function
deficit in a rat model of vascular dementia

Mji

" Sonugclar; Hafizada bozulmay azaltir,
sl Nipokampal norogenezisi uyarir BDNF ve

1 fosforolize CREB proteini artirtyor
Received March 10, 2015; Accepted January 14, 2016

DOI: 10.3892/mmr 2016 4891



Egzersiz ve beyin

hucresel etkiler

—
+ Aerobik egzersiz hipokampal noregenezisi
artirir( hucre proliferasyonu ve yenidogmus
granuler hucrelerin yasamini artirarak)

+ Hipokampal dental girus volumu artar

+ Dental girus granuler hucre dendrit
uzunlugu,karmasikligi ve cikintilari artar

» World J.Biol.Psychiatry,2014 15, 387-396
» Neurology 75,2010, 1415-1422



Egzersiz ve beyin

damarsal etkiler

+ Hayvan modellerinde A.E,yeni dama
olusumuna neden oluyor ve hipokampusun
damarlanmasini duzeltiyor

+ Oksljen ,glukoz,norotropik etkenler
+ Insanlarda da, 3 aylik A.E ayni etkiyi
yaplyor

+ KUgUk damarlarda etki belirgin

» Am. J.Neuroradiol.2009, 30, 1857-1863
» Mol. Psychiatry .2015;20, 585-593



Egzersiz ve beyin

Norotrofik etkenler

+ Norotrofinler beyin sinir-hucrelerin
gelismesinde ve islevinin surdurulmesinde
onemli

- Brain-derived neurotrophic factor (BDNF)
Hayvan ve insanlarda A.E artiyor

- Vascular endothelial derived growth factor
(VEGF)

- insulin growth factor 1 (IGF-1) artiyor

» Arch.Gerontol.Geriatr.2013; 56, 10-15.
» Biotech.Histochem.2015 90, 55-68.



Egzersiz ve beyin

Bu major depresyon,sizofreni ve Alzheimer
hastaliginda onemli

Aerobic Exercise as a Tool to
Improve Hippocampal Plasticity and
Function in Humans: Practical
Implications for Mental Health
Treatment

Noroplasite:beynin,i¢c ve dis etkilere bagl
olarak,degisme ve tekrar organize olma
kapasitesi

B Aerobik egzersizin buna etkisi ¢ok —




Egzersiz ve beyin

+ Egzersiz, hayvan ve insanlarda,hipokampal

bolgede (0grenme ve hafiza ile ilgili)
norotrofik( norogenez ve anjiogenez) etki
gosteriyor ve bu bolgedeki kan akimini
artirryor

+ 12 haftalik egzersiz genc eriskinlerde,kan
akimini artiriyor ve hafizada duzelme

yaplyor

» Hippocampus,2009; 19,1030-1039
» Proc.Natl.Acad.Sci.U.S.A.2007; 104,5638-5643



UPDATE

Can physical exercise in old age improve
memory and hippocampal function?

Emrah Duzel,"'** Henriette van Praag* and Michael Sendtner’®

Physical exercise can convey a protective effect against cognitive decline in ageing and Alzheimer’s discase. While the long-term
health-promoting and protective effects of exercise are encouraging, it’s potential to induce neuronal and vascular plasticity in the
ageing brain is still poorly understood. It remains unclear whether exercise slows the trajectory of normal ageing by modifying
vascular and metabolic risk factors and/or consistently boosts brain function by inducing structural and neurochemical changes in
the hippocampus and related medial temporal lobe circuitry—brain arcas that are important for learning and memory. Hence, it
remains to be established to what extent exercise interventions in old age can improve brain plasticity above and beyond pres-
ervation of function. Existing data suggest that exercise trials aiming for improvement and preservation may require different

> BRAIN 2016: 139: 662—673



Beyin ve egzersiz
+ Egzersiz suresi nm?\

-Fonksiyonlarin duzelmesi 3-6 ay
-Korunmasi icin 2 12 ay

G
Specific networks: Widely distributed networks:
« Specific memory functions » Distributed memory processes
Exercise » Circuit specific plasticity + Widespread neurovascular benefits
intensity
intense
moderate

mild

0 1 2 years

» BRAIN 2016: 139; 662—673



Egzersiz kesilince ne oluyor ?

[——

v Duzenli egzersizin,serebrovaskuler sagligi
duzeltiyor,hipokampus uzerinde norotrofik
etkisi var

v' Egzersiz kesilince ne oluyor ?

v 50 yas Uzerinde olgular

v Egzersiz 10 gun kesilince,kan akimi,gri
cevher ve hipokampus bolgesinde azaliyor

{age = 50 years) with long-term endurance training histories (= 15 years), were recruited

from local running clubs. After screening, eligible participants were asked to cease all

training and vigorous physical activity for 10 consecutive days. Before and immediately
I

» Frontiers in Aging Neuroscience ,2016,8:184



Egzersiz ve kalp




Egzersiz ve kalp
R

Cire Res. 2015 July 3: 117(2): 207-219. doi:10.1161/CIRCRESAHA.117.305205.

Exercise and the Cardiovascular System: Clinical Science and
Cardiovascular Outcomes

Carl J. Lavie, M.D.", Ross Arena, Ph.D., PTZ, Damon L. Swift, Ph.D.3, Neil M. Johannsen,
Ph.D4°, Xuemei Sui, M.D., PhD., MPH®, Duck-chul Lee, Ph.D’, Conrad P. Earnest, Ph.D.?,
Timothy S. Church, M.D., Ph.D?, James H. O’Keefe, M.D.?, Richard V. Milani, M.D., and
Steven N. Blair, P.E.D.5

'Department of Cardiovascular Diseases, John Ochsner Heart and VVascular Institute, Ochsner
Clinical School-University of Queensland School of Medicine, New Orleans, LA

2Department of Physical Therapy and Integrative Physiology Laboratory, College of Applied
Health Sciences, University of lllinois at Chicago, Chicago, IL

3Department of Kinesiology, East Carolina University, Greenville, NC




Egzersiz ve kalp

alsmada

kalp yetmezligi olan olgularda, duze
egzersiz tum nedenlere bagl olumleri,
hastaneye yatmayi azaltiyor

+ M.Infark. Sonrasi diizenli yapilan egzersiz
olumcil olmayan M.I, KVH mortalitesini ve
iInmeyi azaltiyor.

+ 34 RKC metanaliz,M.| sonrasi

egzersiz,mortaliteyi ,reinfarkti azaltiyor
» JAMA. 2009; 301(14):1439-50
» Arch Intern Med. 2008; 168(20):2194-204.
» Am Heart J. 2011; 162(4):571-584



Egzersiz kalpte

+ Yapisal e —

+ Fonksiyonel
+ Elektriksel
yapilanmaya neden olur



Akut egzersiz ve kalp

« Kardiyak out-put (KO) ~5L/dk

-antremansiz eforla ~ 20
-atlet ~ 40
+ KO= Atim volumu(A.V) x Ka

/dk
|/dk

p atis hizi(K.A)

« Aerobik egzersizle A.V ve K.A artar
+ Diyastol sonrasi V ve myokard kasiimasi

artar
+ Mak. Kalp hizi : 200- yas



Uzun sureli egzersiz ve kalp

« Morfolojik uyum

- LV dilatasyonu ( diyastol sonu gam
- LV hipertrofisi ( duvar kalinhgi 1)

+ Fizyolojik uyum
- erken diyastolik dolum 1
- kasilma gucunde 1

+* NO 1,endotele bagli vazodilastasyon 1
(kroner mikrosirkulasyonda)

« Arteriyal sertik azalir

+ Physiol Rev. 2008; 88:1009-1086.



Egzersiz ve kalp

« Egzersiz epinferin ve noreg
beta-adrenerjik reseptorler araciligr ile
endoteliyal nitrik oxide sentaz aktive edilir

+ AKtif eNOS , dolasima nitric oxide (NO)
salinimini 1

-Vaskuler tonus ayarlanir,diuz kas
proliferasyonu, anjiogenezis, myokardiyal
fibrozis azalir

» Circ Res. 2011; 108(12):1448-58



Egzersiz ve kalp

+ Sisteml
-vaskuler(anjiogenezis)
-Insdlin duyarhhiginda artis ve

metabolizmasinda duzelme

+ Fizyolojik kardiyak hipertrofi
-kardiyomyositlerde hipertrofi,hiperplazi
-endoteliyal hucrelerde proliferasyon

» Trends Cardiovasc Med. 2015 August ; 25(6): 529-536
» Cell. 2010; 143(7):1072-83



Egzersiz ve kalp

molekuler mekanizmalar-1

Published in final edited form as:
Cell 2010 December 23; 143(7): 1072-1083. do1:10.1016/.cell 2010.11.036.

C/EBPP controls exercise-induced cardiac growth and protects

v' Egzersiz C/EBPB expression | ve
CITED4 1

v C/EBPB azalma,CITED4 yolu ile hiicre
proliferasyonu ve hipertrofisini uyarir

v Yeni dogan sican kardiyomyositlerinin
proliferasyonu igcin CITE4 gereKli

v Egzersizle yeni kardiyomyosit olusumu

»>Cell. 2010; 143(7):1072-83 > Nature. 2013; 493(7432):433-6



Egzersiz ve kalp

molekuler mekanizmalar-2

+ Kalp koruyucu etkileri\’

-Iskemi sonrasi kardiyomyosit pitozunu |

-yasa bagli artan Bax/Bcl2a oranini
degistirerek kardiyomyosit apopitozunu
yasa bagli kardiyak yeniden yapilanmay! |

- IGF-1 veya neuregulin-1 yolu ile,fizyolojik
kardiyak hipertrofi, myokardiyal iskemi
reperfuzyon hasarindan korur

» FASEB J. 2006; 20(6):791-3.
» Exp Gerontol. 2005; 40(5):416-25



Egzersiz ve iskemi ve

reperfuzyon karsi koruma

T

+ Heat-shock protein (HSP 70) Urew
+ NO yolu

+ Antioksidan kapasite 1

+ KATP kanal fonksiyon 1

+ Oploid sistem aktivasyonu

> Arqg Bras Cardiol.2015; 105(1):71-81



Egzersiz ve adipoz doku




Egzersiz ve adipoz doku
\

+ Egzersiz adipoz doku lipolizisi 1
- katekolamin duzeyi 1
- insulin duzeyinde hafif |
- ANP duzeyinde 1
+ Akut egzersizle adipoz doku,LPL aktivitesi 1



Egzersiz ve adipoz doku
\

+ Egzersizle adipoz doku kanlanmast 1
+ Nedeni ?
- kardiyak output 1
- Epinefrin 1
- ANF 1
-Adenozin (vazodilatator etki)
< Guclu egzersizte katekolamine bagli
vazokontriksiyon kan akimini azaltir




Egzersiz sonrasi Y.A metabolizmasi

ve adipoz doku kanlanmasi

m—

« Orta siddette egzersiz sonrasi,saatlerce Y.A
mobilizasyonu ve kanlanma artisi devam
eder

+ Daha once 3 saat devam
+ Son calismalarda 24 saat devam
+ Burada G.H onemli rol oynar

« |lging olarak ,D.Mellitusta bu 6zellik yok
» Metab Clin Exp 58: 1248-1255, 2009.
» Diabetologia 47: 652—-659, 2004.




Egzersiz sonrasi Y.A metabolizmasi

ve adipoz doku kanlanmasi

+ GUclU egzersiz sirasinda egzersiz
yogunluga bagli olarak YA mobilizasyonu ve
doku kanlanmasi azalir

« Egzersiz sonrasl ?

+ Son ¢alismalar egzersiz yogunluguna gore
YA oksidasyonu ¢ ,erkeklerde, kadinlar ?

« Obezlerde az (epinefrin diizeyi ¥ )

+ Obezlerde kan akiminda degisiklik yok
» J Physiol 584: 963-981, 2007.



Egzersiz ve adipoz doku

‘\
+ Egzersize bagli lipolizis abdominal

subkutan dokuda daha belirgindir
(gluteal ve femoral bolgeye oranla)



Akut egzersiz ve Adipokinler

o

+ Akut egzersizte artanlar;
Leptin ?, TNF ?,IL-6
+ Egzersiz sonrasi ,adipoz doku IL-6 mRNA

duzeyi saatlerce yuksek kalir,bir gun sonra
biter

« Nikotinik asit ,GH,epinefrin ve kortizol
+ KH azaltir

+ |L-6 Y.A KC tutulumunu artirir

» J Nutr Biochem 21: 983-990, 2010.
» Eur J Endocrinol 157: 613—-623, 2007



Uzun sureli egzersiz ve Y.A

‘\

« |stirahatte Y.A oksidasyonu 1
+ Egzersiz sirasinda Y.A oksidasyonu t
+ Egzersiz sonrasi Y.A oksidasyonu t




Uzun sureli egzersiz ve adipoz

doku
« Adipozit buyukligu azalr

« Lipid igerigi azalir

+ Egzersiz ,skbeyaz yag dokuda brown fat—
like adipocytes (beige cell) artirir

+ Kilo kaybindan bagimsiz

+ Sigcanlarda 3-4 haftalik egzersiz

skBYD , Ucpl, Prdml16, artirir

» Nature 2012:481:463-468
» Cell Metab 2011:14:324—-338
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Figure 1— Exercise training increases the beiging of scWAT. A-C: Mice were housed in wheel cages for 11 days of exercise training, and
scWAT was analyzed. Prdm 16 (A) and Ucp1 (B) mRNA of trained scWAT was increased compared with sedentary scWAT, and Prdm16
expression was increased to the expression level of BAT (n = 7/group). *P < 0.05, ™ P < 0.001. (C) Hematoxylin-eosin staining revealed the
presence of multilocular droplets in the trained subcutaneocus adipose tissue (solid arrowheads indicate the presence of multilocular
droplets; open arrowheads indicate blood vessels). Adapted with permission from Chechi et al. (31). A U., arbitrary unit.

Diabetes 2015:64:2002-2014



Uzun sureli egzersiz ve adipoz

doku-bejlesme

« Simpatik uyarl‘\

+ MyokKinler;
- Irisin
- meteorin likel
- myostatin
- B-aminoisobutyric acid

K

» Diabetes 2015:64:2361-2368



Egzersiz ve beyaz yag dokusu

+ Egzersizle beyaz adipoz dokm,

- mitokondri biyogenezini ve aktivitesini
ayarlayan gen ekspresyonu 1

+ Subkutan beyaz yag dokusunda bejlesme
artar

+ Adipokin profili degisir




Kahverengi yag dokusu

aktivasyonu
\
+ Bazal metabolizma 1
+ Oglne bagl termogenez 1
+ Sogunun uyardigl termogenez 1
+ Glukoz ve kan yaglari klirensi 1
-Kolesterol metabolizmasi duzelir
+ Kadinlarda KMD olumlu etkilenir



Egzersiz zararl olab

smayin

i sporcu olumlerine dikkat. Uzmanlar, bu durumda itk
unu belirterek ilkyardim egitiminin Snemini vurguluyor
» ' y et - T Kalp saghg)

gonulluleri
rnarutonldrda

diktan sonra yspune

Vi nebilir. Deiinedt e otoma-

ik ciha OLD) "y
ug:podl Zarmn ( lwi;l'v-




Egzersiz zararl olabilir mi ?

+ «Herseyin fazlasi,dogaya ayt
Hipoccrates

+ Son ¢alismalar,uzun mesafe kosucularinda,
risk faktorlerininin olmamasina karsin,
aterosklerozisin,ve KVH fazla oldugu

+ Maraton sirasinda kardiyak arrest x3-5 fazla

# Yogun egzersiz,kalpte fibrozis ,sol ventrikul
uyumsuz yapilanmasi ,atriyal fibrilasyon
gibi olumsuz etkilere neden oluyor

» N Engl J Med. 2012; 366(2):130—40.

» Mayo Clin Proc. 2012; 87(6):587-95.




Egzersiz zararli olabilir mi

Exercise Physiology

Frequent Physical Activity May Not Reduce Vascular
Disease Risk as Much as Moderate Activity
Large Prospective Study of Women in the United Kingdom

Miranda E. G. Armstrong, MPhil{Cantab), PhD; Jane Green, BMBCh, DPhil;
Gillian K. Reeves, MSc, PhD; Valerie Beral, DBE, AC, FES5; Benjamin J. Cairns, PhDD);
on behall of the Million Women Study Collaborators®

Backgrouad—Although physical activity has generally been associated with reduced risk of vascular disease, there is
limited evidence about the effects of the frequency and duration of various activities on the incidence of particular types
of vascular disease.

Methods and Resulis—In 1998, on averagce, 1.1 million women without prior vascular disease reporied their frequency of
physical activity and many other personal characteristics. Three vears later, they were asked about hours spent walking,
cycling, gardening, and housework each week. Women were followed by record linkage to National Health Service
cause-specific hbspital admissions and death records. Cox regression was used to calculate adjusted relstive risks for first
vascular events in relation to physical activity. During an average of 9 vears follow-up, 49 1 13 women had a first coronary

heart ﬂ!S-E'.-J.SL" E‘I'EI'I.[ I.'.r E22 had a ﬁnt cerehrmr:m:ular ﬂenl and I4 JSE‘.I Iud a first wrm:lus thromboembolic event. In
2% R =

Kadinlarda her gun yapilan yogun egzersiz,
haftada 2-3 yapilan orta egzersize oranla,
KVH,SVH,tromboembolizm i¢cin daha ¢ok risk

tasiyor
J_
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Egzersiz zararl olabilir mi ?

Libertas Academica

FREEDON T0O RESEARRCH

What Doesn’t Kill You Makes You Fitter: A Systematic ﬂ
Review of High-Intensity Interval Exercise for Patients /
with Cardiovascular and Metabolic Diseases

Itamar Levinger'-3, Christopher S. Shaw*, Nigel K. Stepto'?, Samantha Cassar'?,
Andrew J. McAinch'®, Craig Cheetham®’ and Andrew J. Maiorana®-"

YInstitute of Sport, Exercise and Active Living, Victoria University, 2College of Sport and Exercise Science, Victoria University, 3Department
of Cardiology, Austin Health, Melbourne, Australia. *School of Exercise and Nutrition Sciences, Deakin University, Geelong, Australia.
Centre for Chronic Disease Prevention and Management, College of Health and Biomedicine, Victoria University, Melbourne, Australia.
ECardiovascular Prevention and Rehabilitation Western Australia, Hollywood Private Hospital, Nedlands. "School of Sport Sciences, Exercise
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<+ HIIE ‘de Arrest x

fazla

ABSTRACT: High-intensity interval exercise (HIIE) has gained popularity in recent years for patients with cardiovascular and metabolic diseases.
Despite potential benefits, concerns remain about the safety of the acute response (during and/or within 24 hours postexercise) to a single session of HIIE
for these cohorts. Therefore, the aim of this study was to perform a systematic review to evaluate the safety of acute HIIE for people with cardiometabolic
diseases. Electronic databases were searched for studies published prior to January 2015, which reported the acute responses of patients with cardiometabolic
diseases to HIIE (=80% peak power output or =85% peak aerobic power, Volpeak}' Eleven studies met the inclusion criteria (n = 156; clinically stable,

» Clinical Medicine Insights: Cardiology 2015:9 53-63




Nedir yogun egzersiz ?
\

+ Kosma >7.1 km/gun,
+ Kivrak yurume >10.7 km/gun
+ KVH mortalitesi artisi ile birlikte

» Mayo Clin Proc. 2014, 89(9):1187-94




Egzersiz ve suresi ne olmall
\

+ 150 dk /hafta iliml areobik egzersiz
+ 75 dk / hafta guclu areobik egzersiz

» U.S. Department of Health and Human Services.
2008 physical activity guidelines for Americans.
The Department; 2008.
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Akut egzersiz cinse gore etk

+ AKut egzersiz sirasi ve sonre
kadinlarda,erkeklere oranla Y.A
mobilizasyonu daha az

+ Kadinlarda yag deposu fazla
+ a-adrenerjik aktivasyon erkeklerde onemli

+ Egzersiz sonrasi Y.A oksidasyonu

erkeklerde fazla

» Int J Sports Med 17: 439-447, 1996.
» J Physiol 584: 963-981, 2007



Codoe vansion amidide coline

Fig. 1. Potential role of exercise in the activation of BAT.

Ann Nutr Metab 2015:67:21-32



Egzersiz ve kalp
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i Transient changes:

* Increased fat cxddation during
and after both training anag
other physical activity

= Greater NEFA mobilization
during and post-gxercise

+ Increased adipocyte
sensitivity to circulating
hormones

+ Increased adipose LPL {(but >
in musde): decreased uplake
of dietary fat by adipose

* Increased lL=G secration
{other adipokines?)

+ Increased ATBF

Banaficial Health
T+ Conssquences

| m—

Fat loss

(energy deficit)
redated:

= Altered adipokine expression
and secration

= Reduced adipose
inflarmmation

+ Increased adipocyte
sensitivity 1o cireulating
hormones

* Ihereased/decreased

{mormalization) of resting

MEFA maobilization

= Increased ATBF

Physiol Rev 92: 157-191, 2012




\

+ Several factors such as BDNF, atrial natriuretic
factor

* (63), fibroblast growth factor 21 (64), and irisin (59)
have been

« suggested to be responsible for the “browning” of
adipose tissue

= 1N exercise



‘\

* Maximal HR
* Maximal HR

220 - age (in years)
208 - 0.7 x age (in years)



Egzersiz lipidler ve inflamasyon
"

« Although improvements in low-density lipoprotein
cholesterol with CRET are minimal, improvements in
HDL-C and TGs are more substantial (mean changes
=+6% and —-15%, respectively), with relatively greater
Improvements in those with remarkably abnormal
baseline values.3,70,71

+ \We have recently reviewed the potential of PAand ET
to improve levels of high-sensitivity C-reactive protein
(hs-CRP).72 In patients with CHD, hs-CRP fell by
approximately 40% in those who completed CRET,
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THOMPSOMN ET AL

FIGURE 5. Mgetabolic pathweys of adipose tissue fat storage and mobilization. Distary fet reaches adiposa
tiz=us in the foem of chylomicrontriacylglycarol and = taken up for storage vie the lipoprotsin fipsse [LPL)
pathway. This reguires ghycarol 3-phosphate produced from glucose metabolism, Stored triacylglyceral is
hydrolyzed by 2 seres of lipasas [141] to liberate fatty acids, which are relessed into plasms as nonestarified
fatty acids, and giycarol, which is exporied, to be taken up by the liver where it may be vsed for gucose
production. Lipolysis [fst mobization] is simulsted by catecholamines ecting through fadrenoccaptors end by
natrivratic peptides [ANP, BNP) from the hesrt during exercise. Growth hormone [(GH] and cortisal may
reinforce increased fpolysis during and sfter prolonged exercise, probably through increassd gene expression.
Im=ulin is & master regulator, stimulsting fet storage and suppressing fat mobilzstion, [Redrawn from Lafontan
and Langin [141], with permission from Elssvier ]




