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1. Hypothalamic-pituitary-Adrenal axis
2. Brain derived neurotrophic factor

3. Nerve growth factor

4. Trophobiological effects
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7. Neuro-endocrine-immune axis



i) = 63lgR o 390950 9 GiwaeS g s, 3w

2 Sl el o ISl bl ras i) 5 (Sdnlie slaanld ol egSae W,
Ol 59y 2 &S g S 0 i ST adlior (g S pliep ann &3ty ol
o Tob el b oljen (Splte Cundy Sgngn ol plonl Sglie o joiw 1l Lol
ON) Csloals (0,135 (55198 0 03 51 e 3l oadGilie (mac 0l Jule

B QY G 81Lad slaslagg) 5150 lards isilie polas ;is 45 0)ls 952 (sunlsds
O9Fgid Tolaw (rizren (10) Wil oo Bl 5alS ;28 Slaiige,se 5 JorSyS Sl
SR oSy )3 (g fwgtndd 09meS 5 313 G 2y 8395 e b (cwgSan (Siases
O sS4 sloo yinS axgi S sla Sl jo oplpln «(VF) conl ool 0l g0 g9 S0bo
@Ml jhs (aslh S plgieds p e g wgted b e 0394 daadg Sl eSS )95 (olu)U
V) sl 00 gl « Salsslio ok

et - ) 5 Selnlie Glaanld s gy oy Baa b Giegh ol 0 e S
2 lgie S3lgn (pe8 b elite oy Sollad @ gly 50 a3y Salie pjaie oo
9 Py Jor)ss @ Oeregied Cumd g Sgle (IS ks g Sl Jhs slaaslo
O (S (o2 5l o oeizmes D (e Jlepleplope 58 e slandg Falie
@ gl Cond g Slglte Jlad (S jlade S0 St Belse o) 2090 Sl e

SR9H N9
osas ol 5 e Ll 5l ccdbgls Jled e (o $0-0+) Jluiloo Gl 550 B ducy
05> 98) 5 adsl Ge3 slagilesl (Bl g s JLed g pSesll egdle 5 Wk anle
ol o Jseds glaasli ol Jasay bl 51 (CBC 5 (oilyS oyl 55 (7 Eopes (21
OA) Grogisls VB 5l 5YL 105 599) )bz jlone S Glgisds (oSl (Sl ogal,lo o wgh
Tl Olsea) 3 o @le)b l siee Oile oS g lmal Gl oj0e w55
9 Fdowd p S e Tl oS HDL gshaw i gws 3 oS (oo V00 5l 5VL 0 endS 6 5
Foaghes Vo 5l VL (ot JLA3 plgiea) (95 JLid (95 @7 2losb slog)ls Srae
5 (09> JLa8 saials lag)ls GBras b g oger oo AD I VL (Jsinbs L2 g
Sk VSl VL 93 Sl goke sl lyea) (93 9B VL ok woles)o
Jolo 5 ragh Sl zes slepasly ablboe (pg5 W8 sl slag)ls Span b g ) ows



WAF b YV oslod (0559 S 9250 [\

o3 Lo peilolo 5o (b g5 Lad 5 (93 2z s> 08 B ysliml lagls Bras e
S e & (93 ) (g @30 o )8 hee YIVZ Sl 5VL (0 p (il S o
wger yaghes VPN e 5l G (gt [ Jgals (53 JLad o s gy p0 08 S
Soeh b 0e Slews et o oS lie gl O plo b g (S Cudgasne il
U5 sy oS ebigls, ladl 5 e s b casa LS olSiils B dzeS o
@ Bolas jbay 5 wod Sl Sogejl Glsreds 1a5 YV slaws ys 5 51T T Gl ol da Soge;]
S (o859 Sl ye3 (b 5l e Lol i s G VA) S35 5 G5 VR) (b))9 095 90
05,5 Sl S58) ansl 00 iyl aolsl ;5 oyl (gla Sius a5 cly el 5 Yo 4y b Sogel
o il VWYITEFIA 108 oo ,S5hS TETEAIY 2550 «Jlo OVIREDN) :pes )5 VF olotas 255
2 ydides YoV A1V s ae 3T ol vmporio p o SokS TVFEVY s S35 (asls
WOIAEA 2555 el DAISEDIF 1 opms 0, V¥ olitad 1 05 0,8 sl s 5 Akedd 1o p,SsheS
2ol 5 merie oSS YVVEVY oy b5 asls e il VWY/REV/E 10 oo SolS
Syae J 50 o Soge;l 5 (oloss (aids jo p,5elS 5 Pl eV VAR TIY (B pan (5]
G ) bpstul (e za) W oodi S sleoaS ) loe Juls ooyl OloS 5l golass
05 (R aw) 9Dl (IS5 (85 )lez) (e ppiie

toanli® (23559 033l bagogesl pled Sl Brae it gl ke et jglateas o It
W Jesas (o lasbisl ey 4 E_LMJ)K dz,>90 3l oolawl L) w_imp > b (GXT)
2 Olg Vo 8o d ,o ( Sailely 4 G093l i, g ool 9,0 Ol YO ol b o)l
Sl sl ghaw jo 5 al> e p2 50 53 Cd8 (Lo 5 JLas Sps jlade 0 S (e 00381 15 ad
4 Oty 9 (Sally 4 Gaem) gl ((Bras DieS] maw i Do a0 S (S pan
aS Gl S5 4 p3Y 09 (e b ;0 VY 51 YL L) ool jles B0 o jlid mlaw
& S,lsS Joe) ;YLK olfiws lawgs slast VO Gols yo 10 Codled b pas 5S>
S g S0l (Lol sewsS &8 1o el kY

1. Graded Exercise Test
2. Quark b2
3. COSMED



oY = 63lgR o 390950 9 GiwaeS g s, 3w

S oolitl b 4ty Sl 0 oes HLid wiad b o bl b, 4 0B g (g peS g0
5 i8S g pSojlail oo 5l ands g0 Alold L oal> e an o o laibiul loga> egilegaSianl
5 09o3luim 0 LAl (S5 sladigel oS ool (93 b plyiear T i 90 (Sl
L 5l e eeles VO g Biga) 0 (6T anr geao 4 b et Slels Alols o Sl a3 5l o
Oy 4 Y pedS 65 s HDL (55 aid Jlade cnlpogdle (105 (5y5lanz (oyed dude ()5
ab) el e 5l ond Grie (omae ad;y Jule ladie .2t o (Olnl (903T0mnk) (oo 3]
oSyl Joallygiws Gl g 1V (hg;y a0 58 Gedgedl 5 V-l gudlants (gl ole ccnas

o (6 S0l caclae jgbods boaijle

obey Job 39 09,5 ¥ (Sdaslio (sld yuiio 9 (8L y0 (2108 05 S ¥ =) Jgur

o¥328 Jrs .
. - . - T
Ry SIR) RYSIE] RY S ool

FYSIVRYAI.  SYOIARYEIY  FVE/FAIY FVY/ARAY/- (o5) &g 28y i olgo S jlako
YVYIXRYO/e  YYUSRFEN  YVVAAROONY  YVYROAIY (0,5) 435, 28, (50id olye e
VEYNVERYSIS VE/Fg BT ATV AYVIS YV RF/F (0,5) l3sy 8y oiniia s Slgo e
BYIF R VAID DFINRYYIS  FYIFOAVID  FAISARY-/ (o55) al3sy 23U, otz Slyo e
VeV AR IV V-5 p0lf \SIY R SIF REAPEIIN (G gilas) yoS 530
Vel lYROAE Vo FIY pFIA VYN RYIY V- BIY £ YIA o5 sashs) (55 oo agin L
VW@ PIAe VYENRYYIE  AYYISRYYIY VYAl £VEA G 1 o5 slee) Ltl oy i
VAFIFRAY/FE  YYY/SpA /A YE/RRVEN YYVIADRYVIY Gidoswrs g2 psFskhes) 4yl 6 5
YOI A% YAIY 20/ YV £ FIA YUY BT Giduamsd 1 5 cles) S 55 p80)
\EPRYIFEE  DIFFAYIY FIVARYIFY  FIVARYITY Sl s IS Ll

(P<0.05) 2955 090 slelioe wgls #

Jols 1 e 7 Sliliel ggazma;l 5 @MetS) Slplie bt IS jhiel dnle g
Gl ;) Splie s oasid Las 0 oS b b Soge)] ,o a3 slacols s

1. (BDNF, NGF and IGF-1 ELISA kits: R&D Systems, Minneapolis, Minnesota; Insulin
Diagnostic Related Groups ELISA kit, Hamburg, Germany)

2. Diagnostic Systems Laboratories, Webster, TX

3. Z Score for Metabolic SYNDROME
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Abstract

Whether the metabolic reserve in generalized metabolic syndrome (MetS) induced by
aerobic training modifies synergistically the circulatory corticosteroids, neurotrophins, and
insulin resistance, still remains to be elucidated. Following to a graded exercise test (GXT)
to exhaustion, middle-aged obese males with high number of metabolic risk factors (n=30,
Age: 58.2+5.3 yrs, Weight: 95.0+8.3 kg, BMI: 31.5+1.5 kg/m2. Height: 173.0£7.0 cm and
VO2peak: 20.0+4.2 ml/kg/min) were randomly divided into exercise and control groups
and examined before and after 8 weeks of moderate intensity aerobic training (3 sessions
per week; by 50-60% of VOPpeak). Fasting blood samples were taken and the nutritional
variables were also recorded at both occasions. The independent sample T test. Pearson
Rheo, stepwise regression and ANOVA for repeated measurements were used to analyze
the data. Exercise training not only increased insulin sensitivity, Vo2peak, serum nerve
growth factor, brain derived neurotrophic factor, insulin like growth factor-1 and
testosterone; but also decreased all the metabolic risk factors, body weight, Z MetS, and
serum cortisol level (P<0.05). No significant differences were observed in daily amount of
dietary protein, carbohydrate, lipid and the total consumed food through the study
(P>0.05). Waist circumference, nerve growth factor and body weight were recognized as
the most important predictors of testosterone/cortisol ratio (P<0.05). It can be concluded
that aerobic training in generalized MetS, improves metabolic status and insulin resistance
in addition to switching into an anabolic state.

Keywords: Metabolic Syndrome, Aerobic Training, Endocrine Adaptations,
Neurotrophins
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