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. National Institutes of Health

. Polar Heart Rate Monitor

. Ethylene Diamine Tetra Acetic Acid (EDTA)
. ELISA

. Cusabio

. Boster Immunoleader

. Beckman (Beckman Instruments, Irvine, CA)
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2.SPSS 19



oY el 93T (o0 y0 ol p (§3l9B (0 p05 e Sy 5T

9 09031 Gy 30§yl (yg03T LS 9 (oIl Bl it aSilse) (hmo g SleMbI Y Jguzr
o3 sog S )0 (yg03l

Pobisl (5 cid) JyiiS (i) e ot
OOFIYAY + V[0 B Y/FE+ \/FY poles '
* T . U.J}o.n)‘
+[+ 4 SYYIVVY £ AJS FOYIAY £ /) Seifl :
' (d s o p,5 L)
A ALV Ol ek oy Fedied 2 05 e
SYAIYY + O/ YEAIY -« 4 /A el |
ey YAV/YO+ VY YYENAL VT o305l om T
' (d o 3 o5 o)
AMAN * /a0 s s Pl 2 S s
YAYY/) 00 + F/A WYYNYY + - /5 gnslt
I£2Y VWYY £ /8 VAP OY + 0/F . )1 ' TGF-L1
’ = * H9e3l oy . _
' - = Gelsws » o5 ko)
—/YINY YAVAYA ek oy
VO + VI ARV .
Aidl Y10 VEN £ Y - )1 TNF-L
. + + 03] s ) -
Y y o Gl s p o5 (o)
YRV YARYAY Ol oS 0o
INERER VAL /54 Y b&"j—'gf‘:e:: ‘
JAAR O+ £ YIY €Y+ <\ - Oyl g
' (d s o 0,5 Lo)
Al AT N Fdswd p oS e
ABIO £ /)Y AVINY 2 A1Y oseil i )
RN ABIY £ /Y AN /e - 5558
' (G iawd 3 o5 o)
& I¥I78 Sl s oo Al p e ke
AL E RIS Vo 4 oY OV
Wbz F AN o9a3lom
-IV¥] ; e s
YRYINN W o Q‘):.:.;J Sy Ol 9lie >

P<0.05 alaws yo (s loline *




IWAD Glimmo) IV o)lods (0559 S5ed9r b 1Y)

S35l b g 8T Oy 9 adgl Zolaw o BL 1 cygm sy (Sumed (9031 =Y Jgax
(ol gl TNF-0 cTGF-BL (5298 Ol puud' g adgl ol g (5 50939, (sloasLis ddsl
HOMA-IR g Lsb 35415

O gy O &l gy g ol &gl gl
Lo yoiio
P ol r ool L 33) reos,
- IAAS YN NELE —eeYY s
INE —IYYS - I6YA SIYYY TGF-L11
-[fAS —e Y0 SIYYE —JEYY TNF-U
AN -JYay -[PAF SVEY 55l5
¥y —+IAYA “IYYY “JFY - Oelgd
J[FVE -IYOY SIYVE - IFA¥ oredgmd] &) Canglie jasls
-3V ey 3559
-/va¥ SARAY O% bog asls
“IVYA SN 5 ey
“IA+ -[-aY oS Lo
< J£5) NiTa: XU VR
- IAAA e[V RGN

P<0.05 mlaws o (5 lobine *

S5 AR g

YAV s3lsn iyl dder S s ol )3 oy dimol ol a5 0l (Lt jol> iaghy gl
Ll azls jlolize malS wo o

luyei b el glsil 5 alaSma 3l el saselnl wldllae 5l Suged 4o aSlay]5)
599750 S Sloe s azgi b Kty el ad)SS5 3 (o) 23550 Gelseaol ok (059
5 om Orlsesl Sl azr g 4 i edsnol (oo oba 5 (55 Ol Seelats 5 N5 30 Lelse
il o bl aled Jolse cn et 5 S s edgmsl mlaS s Ji5e Jalse (s ]
2ROy Sl (S Colld alor il slag il 4 mal o G Sl 2y
2l Gloasls alex 5l cpyed o TOF-LD TNF-Llogs co yuds (Bg5cimd Cae s g 004
T 1B ) 3590 pol Ghaghy 50 45 Wy



M el 90T (o0 o0 Tl 32 (53198 (ot p0 Al Sy i

ools a8l oy YWY 1) TNF-Ugzghav (slgn o ad> SO slpa! a5 ol ylis gl
as wols Hlas (Y +8) o)L)Kee ¢ ' Kb ax )51 b o loline (g o] L5 5l puis ol Lol cend]
siien Lol (FY) 598 co5 TNF-LIMRNA (lo 50 Joline i comw opped s S5 52!
codled JLssay (FA) wlacsls oled] SowlisS (jlsn cudlad 1 g TNF-LI 2ol3l ) olalllas
Sladshe 5 55 Sl (placnls 5 o9 dy 5 Fibw dlide gl jo TNF-LI o555
Aoy o 4wl 5o S slacan] sl (FY) axtus b ool on ppgs 5l (So o]
Loy ond coml dibie 4 95 sebw ladsle Slg313 (RlB cow Wl (35,5 cudlad
Tobo g oad owilsld sladsle ool 5L TNFL szpn ol slojsiSle s ol
Giagh s gsgesl aSler il el (F) wbise Lilidl 9> 58 TNF-L o555, 5 MRNA
Collad ol (Sl gogesT Llyd a4y azgi b 5 g wisls JSas VL et 5 ) 52l
b ol dianly 55 o ped s 45 a5 TNF-Ll s opl pli sailas 0439 Sy (o359
gobe GRIBl s oo @l llpd oS e G SR g, ccnlpedle (B0) 35l
Tobiw ;o ol g axg5 BB ol slp g 00,5 o olsr sla oge;] b anslie,s TNF-[J
(O adlige jlioyge panad (85 Sollad bl gy ol slagogesl o TNF-LI YL
~ Sl xoge slageul (Sl Alas jo gandle Xy, a5 il am g Wb K Sgm)
W) a5 9k (V) WS 0 PliSl s okl jlas 1) (G845, Colled al> o 4 Sl o
aog S @l yo Sl dlas 4 biawsS e SleFl s Gials o sl dlae o gy
o3 Ty g e ot @l Gl So blawsSd sl 5 osdioe B,y Celad
sals dacuwsSy) ez Lmals b wiiwe TNF-Ug TGF-U gz ol slacpSanl
TGF- 5 TNF-Las ol S5 LB (0+) o9 pualys goge ,0 TNF-Ug TGF-L xb ol
Wsn &5 ol ol Gk 5l (Bl e TNF-Lple (alidl 5 wjls Jlie 51 K0S, » [

(F) dgbise 2z 2l s TOR-U jis (ldl cge (V) ()68
ol yo Jlolinnyed (a8l b (3lgn (nyed dulz o 5l TGF-LL glaw pil> aghy 5o
TGF- jlolize (!5l 5 g (YY) L)Ken 5 7 paid g gl b a5 (ao,0 Y10) oy
59 (aiiion )50 do 0 PV Dol [y 0,5 USS el ) (oh), Sodled and> S5l e 1
g b Soge;l g Sy, wols Lo gl o wglas NN Sle Sl Glez lo e
o (Jocplb (OF) asl ISl dlae jo lacawsSy bwg TOF-[1 xoge adgs ials

1. Yang
2. Heinemeier



RO a1 0l (039 s3bsn5ed 2

@ op el dads o gl jo TNF-L loline pue tol38l pols imghy 0 a5 ay oo Hhaias
daulsas a5 cool dolse 51 (o )98 ol oo yomie TGF-[A Jloline,ué 5 b il

Sl oulas [, TGF-A )lo 5 olewndly zgbaw el jol8 TNF-L
B s5lep (el andr S G2l 5l 88 o sk Ol ek ml » Lo
5 o9 sredld 5t ey Bua b laallhs e oSl ool adls saw,s 4/0
b ole bl d sl oais bl (2598 (oo o b (55 Ol Blide (g8 Gl SSo
O9® Slsd Mgy SResiy nl )0 eals el Sot by (e sszge Laly) 4 4z sl
Jelse 5 (o s (o8 g TNFL oo e dlal; 0925 4 a2 g b 0ged 255 1) e
eyl 9 98l TNF-Llzb Gialidl Glon iy ol 5 (o298 (o e ol 8000 2053
Cute Soaud 8oy o e wbb anuly TOF-LL aolidl g,k 5l TNF-L pases 2ol
TNF-Ug 0,68 TOF-[1 a5 cenl S3:LLs .0l osds 1,98 puSedix g caclias ialpsl cow
olas Sldllas anled eudas ) u—*Jr-’J (slopuziy ks S 40 Egoe,d 45 Alws 0l
Gk 5l TNF-LoLs (i3l (YY) wb oo il 381 Gl o8l ,0 TNF-L 55 (Lo a5 ailesls
(F) sedoo oz il 5 TOF-U jiew (alidl g (V) 02398 5850 (55 ol ol
33,50 98 (55 Oyt 4z e Gl con (Soad Sjgoa 53 TERO s 2ol
P! S I 5 03,5 e |y dgmol udataSs inf (55 Ol IEOP)
yol> g 10 .(V0) Wb oo Jials 95 o gl Jlad S 08 950 mwd 4y oobdinSs
Wl s Sy s wles ghlse (nyed andr S a4 Eel Ho o ! ls s
Ly, 8,050 Jekes )13, b Yozl 5 <l 53 TGF-LA o 68 TNF-[JaS Loy
ol Lidgh 5o ax g BB ST ol coenl 4Bl zalS 0ol zobaw da e ol o oo
295 GBS oS el (pl 09, 00 Hlediay 55 Gk (nl Geusgae (et 5l (S AT
g 009 pb denol s uSoslail 4 Lol e 3930 L 4o demsl (s uSeslail Cys A
2l e (ol ply 15,5 |, gCTRP12 4 FCTRP12 48551 g0 SUSE 3 Laneis Coubls
&Y Sogejl 0 aiilbice prw clemsl shw g olo p e Jelse S0 Sl g gl
oy g obe Gl e (PIBK) VLS amani jenlsind e 0 S Jd &b 5l ga]
o2y Oyl il o gl Coaglie dxiae 8,8 45T Bl Laylh j0 Ll d(BY) 55,5 o (dswo]
sl zolaw SRl co (gl 50,93 oo @8 2 Gl g Gl gead! (s Siliwgen S

1. Phosphoinositide 3-Kinase (PI13K)


https://en.wikipedia.org/wiki/Phosphoinositide_3-kinase
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1. Delivery

2. Glycogen Synthase (GS)

3. IRS-1-Associated Phosphatidylinositol 3-Kinase
4. Glycogen Synthase Kinase 3 (GSK?3)

5. AMP-Activated Protein Kinase (AMPK)


https://en.wikipedia.org/wiki/Glycogen_synthase
https://en.wikipedia.org/wiki/AMP-activated_protein_kinase
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Abstract

This study investigated the effect of acute aerobic exercise on serum levels of adipolin, furin,
transforming growth factor [1 (TGF-LI), tumor necrosis factor-L1(TNF-0J and insulin
resistance index (HOMA-IR) in postmenopausal women. Eighteen sedentary postmenopausal
obese women (BMI=30.2 + 2.7 kg/m?, age=57 + 4.8 years) were randomly assigned to
experimental and control groups. Subjects in experimental group participated in acute aerobic
exercise of running on treadmill at 60° 70% of maximal heart rate for 30 minutes. Serum
levels of adipolin, furin, TGF-L1, TNF-L] insulin and fasting glucose were measured before
and immediately after exercise session. Statistical analysis was done by paired- and
independent-samples t test and Pearson correlation at significance level of P<0.05. Acute
aerobic exercise led to significant decrease and increase in serum levels of adipolin (P=0.049)
and furin (P=0.001), respectively; however, TGF—DJTNF-E] insulin levels, and HOMA-IR
did not significantly change (P>0.05). Furthermore, changes of adipolin between
experimental and control groups were significant (P=0.046). Moreover, post training changes
of adipolin negatively correlated with changes of insulin levels (P=0.001). It seems that
changes in inflammatory and metabolic profiles cannot be the major reason of adipolin
changes in response to an acute moderate-intensity aerobic exercise in sedentary
postmenopausal obese women, and more research is necessary to identify the underlying
mechanism.

Keywords: Adipolin, Furin, TGF-[1] TNF-L] Acute Aerobic Exercise, Postmenopausal
Women
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