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Abstract

Purpose: The study aims to examine the impact of three months of resistance training,
non-training, and retraining on the serum levels of IL-8 in middle-aged men.

Method: In this study, 40 eligible middle-aged men (aged 30 to 50 years) were randomly
selected. They were divided into two groups based on anthropometric indicators and maximum
repetition of exercise movements: an intervention group (EXE) consisting of 20 individuals, and a
control group (CTR) also consisting of 20 individuals. Both groups underwent a training period
(12 weeks), a non-training period (12 weeks), and a retraining period (12 weeks) under the
researcher's supervision. Kolmogorov-Smirnov and Lilliefors tests were used to assess data
normality and variance homogeneity. The repeated measures analysis of variance test was
employed to compare the groups on the studied variables, with a significance level set at P>0.05.

Findings: Based on the results obtained from the analysis of variance test with repeated
measurements, 12 weeks of resistance training increases serum levels of IL-8 in middle-aged men.
A non-training period (three months) causes these levels to return to their original state.
Furthermore, 12 weeks of retraining increased these levels more than the initial training period.

Conclusion: IL-8 is involved in muscle adaptations caused by resistance training in the
phenomenon of muscle memory. As a strategy for improving physiological conditions, increasing
protein synthesis, and enhancing the strength, volume, and function of muscle mass in middle-aged
individuals, it should be considered.
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men.

Cite: Mehrabi Fard, H., Rahmati, M. & Mirnasuri, R. (2024). The Impact of Three-Month Resistance Training, Three-Month
Non-Training, and Three-Month Retraining on the Serum Levels of IL-8 in Middle-Aged Men. Applied Research in
Sports Nutrition and Exercise Science, 1(2), p. 39-54.

Received: 2024-04-03 ; Revised: 2024-05-01 ; Accepted: 2024-06-10 ; Published online: 2024-06-22
© The Author(s). Article type: Research Article Published by: University of Qom.


https://orcid.org/0000-0002-6090-156X
https://orcid.org/0000-0003-4792-027X
https://orcid.org/0000-0002-9557-2081

f'v¢TUl(.ﬁdU\,.M&uf‘.la)wﬁjuAﬁiﬁ)bébj)lSLthg'&A‘,}: f.

6 g0 Olo dw ¢ o glio (3 905 olo aw g5
JUibo ()19 50 TL-8 (0w T olaw 39 (4 503 3L olo 4w g

i . Y V. .
G o >y (o y Sgmuuno (13,8l 0 o>

Ol et ) olias ) olfnils ¢ ludl psle g ool 00SLasls ¢ Sy a5 09,5 ¢ o35 (S350 byl puilis IS
mehrabihadis796@gmail.com
(o 0y ) 3l ol )yl ) olKzils o Sl ple g ool 0aSisls o Suan 5 09,5 ¢ o5 y9 (555l jud Sl T
rahmati.mas@Iu.ac.ir
Ol eobim ) b olKtils ( Sladl pyle g ool 0aSails (S Con i 09,5 ¢ b9 (30550 Sbobil |
dr_mirnasuri@yahoo.com

oS

OB I8 (oo Zska 2 (G0l 5 Sy staglia (1 pe5 olo du 13U gy pSl il Bam b
Al oo Jluileo

ookl g 354 ] 3ol &0ty Lyl iy (o B 1) Jluslyo 30 B shiss adllas oyl 13 2ds,
(CTR) Uy 5 (15 ¥+) (EXE) alslas 05,5 93 55 (aped Sl aindiy LS5 Sy 5 (Soytosayl slogadls
Sl 0093 o g (41dn W) (doyeSio (i WV (nyed )90 o Jlgie sglods 09,5 93 0 i) 15 (45 V)
Jlop sy sl 09) 9 sl B9 S 5alS” (clogygail Sl glts guy e (sl 50l plordl Simgly s o5, (i 1Y)
b il cr90] 51 4o 390 (£l e 5 UbogsS dunglio (elys (ysizrad b olitil In il g siSa 5 lnold 35
433,5 oolazwl P<0.05 (5,15 e s 4> (Repeated Measure) ;S (sl g0 18l

el Stoglia (e atin WY ¢S (slocsSoslail b iyl il ygeil 5l edal Cundty gl ol Hnadly
Wy adgl b @ sl cpl cutS iy el (olo aw) (ayeiio 0y 5 Jluibe (g0 )3 IL8 oy oo il
b ol ye 0)93 4 L slaws pl i LIl el (el atin

@ 5l ;S (Hlas didls oy > eglie (yed I 36 as lag)Sile ) IL8 g pSons
0395 3 )Slas g o> «0)38 LRl imen g gy Jiie (Il (STela i bl e sl Sy S e
g 4ib S 5 3 ¢ Jluslee 1,3l )3 SMhaae

Jlslio by dLoB (o pos b ¢ 53033k ¢t yad 2 s(staglhe (2 o8 003 19S

5ol 0 i oyt 5 it S il ) s St 5y i) S bl 4yl sty
Slil (gtozy dgrune tloianly ksl 3,8 oo Cuts 1goild e Jluslye (ildge 1L-8 (o pus grglams g2 i o3l olo duw ¢ it 3o olo ld o ioglio
ol VF ¥ s (Ol o8l )3 )3 04 &) (G50 ey y9line

2 il ole du g (iapai g olo dw ¢ taglie (yye ol du 16 (VF 1Y) ) (gl Dgrme (o) a8 ytee 1o ol 4 Szl
OF=FR 0 AV sompaiole 5 dipp b0 () (sla gy Jlusilo O30 18 ca o gl

VI T/ B/ Y ST LIl € VY7 Y/ ) sty B € VE Y/ Y/1Y bl s € VF LT/ 1710 oy g

3 o83l 1AL (siRgk s pgi OBy ©


https://orcid.org/0000-0002-6090-156X
https://orcid.org/0000-0003-4792-027X
https://orcid.org/0000-0002-9557-2081

f et E Lt oo dun ¢ _2a slin 0 )8 ol duw 36

doddo )
Obe 3 ade amslr ki 534S ol S0l sty S ASU SN ae ol
O 31 S Do gl ol 03,8 1oy gz B RES 350 p5as 5 2509 Olanaste
gl ealel b ys Sl o3 b B e glasyp b L5 e ASU SDlae S35 S
B am g B laeyss 3l ey s a3 SR (S 35003k b (Bl L5 e an
arwg 35 5 s Gl 5 sy O (luang lp bl ZalS L e
o by o SMae 3l s B g SDae o dal 5 L ablie 6l Sl s las
iy 4 ol sk 4 By Al Al ata we) ol 50 e BLAG ST Sulg
Sln b IS 5 oms plol 15 L aon ol LS 3530 o] (Dhias
33 il 3 Vpama 5 355 3,554 oS e ol Lo (S gt 53 d3be (S
03 7S (o0 09> 33 5 SRl Gle g3 ol - 55 SDas il psgde J- cnl b
by o alablo 31 o s o S |y 5 ias bl e JolSS ol el Bl JolSS
Sy Bl (V) syl 3 AUl SMae Cobss ys JsSee 5 ok Tl 53 48 5l 0
RS 5 o 5 pdglanl cp 50l 5 ols el pl & el Al Miae il
Cdled 53 gds L83 ot 4 el Ll Cilisis  Jases GlaS e 4 a5 o éb <ab
4 s e 5 b 60 Sles 5 S plie sadnl p DBas o))l Sty 4 o LB 5s 5 S
St S Sl 4 mal 5 Ce s 4 SOlae CdL Sl 5 08 (S e
Ly sl ol & (IS i G (oaib 5 (o 50 Jloy 5US 5 (6)leny ilies ga
Sl Sl dliae S b olse 4 Sl aliae dibl i)l 3 plnly Bl o b
Wl ol iy 525 (oite) DI L (o) ksl 050l 4 e (SAS s 4y sl 5eily
3483 Grly a3 (s &y aliae ASL eds ey oa b 3555 40 53 L3 LS mes S
4 () ol Gl (o9 s b Jad e (s 5 (J5S0se Dt 0 53 o8 005 0 55
St A B g Sim o siasle 505 4 3, 5es ey 5 (SVae Sy 5 ls ol b
b Spse Yok 050 Kl 8 Sy o s 25 3510k 33 0090 S 3
o ) 255 g0 plomil ool 2283y 105 31 Sy s 4 SO 035 O 53 48 e
SIS 5 Gy (5l (A iz (giluoslol 4 535 L3 (slacy o5 4 s s oLl
VAAN was blsl )3 S e sgde cl (635050 oo iz 31 i S (5350050 b i
n S5 L s il oS o o 3 Sl Sl ks () A3 it

J1-oe° wob sausie//:sdny



VP ¥ 0l e) 353 ecp 8 o 529 40000 33 50,0005 slaljay Y

Jrroe‘wobrsausie//:sdny

A > el el adgl By 5 iula Jeb 55 0dl ailisl dds ats 5 (Lonl b3 SDlas
(0) S o a3 (2 50552 0093 S 3l g (oS 4 ol 03 1y 1Bl Gl oo 505 s &
S iz WS Jalse () 5 (S -l (S 34t Julss 4 dlias e 5 5 A i 3
S 5 ol Jl s ASU aliae @315 53 S oo Jee olgd) T3 Slee b s (s
15 6035 s s o0, el S olse wl ol olp e o 3l el e b ol s
S5 ias 118 5 fares 3,Shes (F) 3)s 1) IL-8 dile LlaSsw A5 Lbls
L35l (CXCRY 5 CXCRY) ¥ 5 CXC Y\ laos S L IL-8 ool Sl aliae 3 b,
AV) 3505 o138 5 255 (JUSs) slad s Slas 53 panins i IL-8 aS ol Culb 5 305
ssb 4 ol Sae 'WVEGFR wio b S5 3 IL-8 o ST L IL-8 il (55b _5T <l ol
Gleods ;S L IL-8 Jlge sl axdls 05 Ao Cllab 5 S 5lga |y 55055 b das o 21 Ole jen
Soss My S e (Sls et bS5 55 Sl oble 43 0T CXCRY 5 CXCRY
S b gy 53 (V001D Tallen 5 G (A) Sl 00l 3l |y Sl 328
Sl b Bl 3131 53 035 SRS 4 sl 0l 035 SRS (635,55 4S5 A Sy
S ol en w53 omen 5 o 3L 53 TNF-alpha 5 IL-8 s 5555 5 oS e
IL-8 o5 53 Sl b ol Sas S, 5 v 118 LoDl oS s L5 5ol
alias 53 St 05 0k iz b 3 (V00D ToblSan 5 ol (Q) il Jad e o L
s 53 536 S L6 wsle LB &S s S oy Spaen ol Jsb s ol Sl
IL-8 chlen plye b iy 5 (Yoo ) S oKan CsgSe (V) Sl 35S (o s
Ole 3 a8 disls oL “‘HUT;‘*LE Aby 50,0 55 55,5 35,8 s slen 4 Ml o 5 LDl
5 el Lo e 0difl 55 CAD ot 2131 L ILB (VL o ol Toals 06 5 0l
5 P b Jalge 5l i 55 S 39,0 Golew b (61 IL8 ey VU pela (i
By o b (YOI ToblSon 5 58 (1) ool oS g by 25T C s o

1. Vascular endothelial growth factor
2.Jens & Bruun

3. Necrosis factor-alpha (TNF-alpha)
4. Stanley Chan

5. S.Matthijs Boekholdt

6. C-reactive protein

7. Ya-Chin Hou



fY et E Lt oo dun ¢ _2a slin 0 )8 ol duw 36

b st BB osb 4 IL8 gy o 0131 oS 05 S Glye lbo s L ILB o (VL (elas
o) 5> STty 2L S 0l & Wl e 5 215 B Ly Sk 5 CC (ocas o )
Do b hags 55 (Y012 TohlKen 5 6oV (1Y) 3,8 513 eslinud 3550 PC (sumelly)
e S 3 3k e ol il Sladshs S lSin 5 sl ol S5 ol o 31 18
3okt ST IL8 (5udS 25 o5 W3S ool (iSias by 5T sl 51, CXCR2-ERK1/2
bty CXCR2-ERK12 3,k 31« sMae sadsles 35 5T 3T 55 plusl PC (sladshus
b sl Sl opble 0853 Sy 2 b 5 58 (Y0 0) ol an 5 b (V) S s
OVF) des EIB b 0855 3,Kkes 350gs 4 bosi o IL-10 5 I8 uiSpun 4 disls )L
Ol 3 alalie 31 oy & 54 o 1y abil- o5 Sl S Sl alias S oduds g
50355 8 S ddome (B 0al 51 g ¢S ey g0 sl 31 ms o LS 45 5,8 s deir e
S otilely (Bops 4 ey 53 IL-8 pledly Bl 010) wS o Iy Cows dliae Oy 8
Sl 5o Loy L8 s 2l o (Y 0) gy &SI 5 ilyin Sl (S5
SN Jlm 55 alias )3 nings IL8 3L ol o S 1) S5 odalie oS 72ndlS L3555
Sl 5 S e Jas oniogn ysb 4 alias 3l i LB oS s 9l Cod S s s
00) 35 53555505
Sladyln K o5 01305 (sl pKen o ASl aline slats 53 IL8 ol 2
Las_go L oS ol _plaasil b Kialon o8 il s 355 4 55 IL-8 455 )y SDiae
O gl IS sk 4 O0F) s L IL8 ol S b ooy T 31 055 55 S Slad sl
el 853 saslie s 3 G50 SNas Slag S5l 53 IL-8 a8 was oo plis Sladlas
2 (S gy Do plondl 4y 55 5 0l aslllas 98T SMias bl e 53 IL-8 A e S
(e 0395 S e IL8 28 gy 4 U sl oys ol gty JALonl ey
Faslie o3 plodl 4Bl 6557en 09T 4 33l e gagedl 5 sdas S 5 (s

YPVIRY

1. Cancer cachexia

2. Pancreatic cancer

3. Callaway

4. Juliana de Melo Batista dos Santos

5. Exercise-Induced Bronchoconstriction
6. Petersen

J1-oe° wob sausie//:sdny



VP ¥ 0l e) 353 ecp 8 o 529 40000 33 50,0005 slaljay ff

Jrroe‘wobrsausie//:sdny

g, 9 Olga .Y

(Lo 0 JIY o) dlsle 3,0 Frooslass 4M(=L>.=Slg5b|)@.$)>c\5&ﬁdwtglw&.aﬁ
IS5 5 (S s A Sapas e el 5 s Sbl bl sty Bl Sl
W) a3 5 5 G Y o) S s G Y o) alile o5 8 53 5 o3 S > e

s Gy s a5 asl S 3 s o0 s o by S5 ge ] (EXE) als-lda oy S
305038 8 e S ol (o3 adr a3 S S0 da VY Do g i 3 el
@le o) a3VL Sl s Jols [SSs 0 cpl oo 4kds Fv oloy ke & Lo 5 b 035
Blwv o e YO o0 a5 b ) 43 0l 5 (5L sl e Gy (@S o5 Al Jiu)
ABNO 3l s ias s T a Y 31 i Uyl SO 5 e b (olus b gl a3 YO 500 5L
S sl 53 .3l G213 %A IRM & %50 TRM 31 306 a1 5 S Sk 30 1,55
Il s 590 SIS IRM 350 Cogom A 39y 53 A @ S 1 13 IRM (e 5 oliT
1238 ool e IRM LSS Y 5 2oy Vo b s 5 LS5 AL 5 Aoy 00 b 33,5 08
A 2 akds Y Sl alolb b badihs ll b s O 1Y 20 &K s b o5 s
Sy s ol U515 e H1SS S (Sl 8 (62)55) (e S g ) 255 A6 plad s
Blod S oTIRM plyie & b sy Soadye b CS 8 0348 (63 0 S 5 435
S glagy M= B s LSS B8 sy DS ol IRM s atis Jler 52 5 0o )S
gy el L el Syl bl Sl S Ll (s 4 5 LSS S o Ll e
a3 JB Ggmen 355 ($ole o G Ilad b sl a3 n o g 3T 51 ¢ g 505 0355 (o)
E3osn ol Al Gl S S8 558 Sl a3 3 axda VY Do 4y 5 05,0 e 3l andllas
b el leadn VY 055 L3S oo iy Cllad Db s S i o ba o g
Ao Sl b el a5 asliy Ola Sl el b glania VY gy 5e350 a0 S
A B3 e o (K 528 Sy b ol 1 05

(2 53k 5 S e e 0093w n b 0309 S () (sla 5350 ] (CTR) 8 0y S
3553 Soe s 53 68 b axal LT 55 diols ploil ) 55 0,03, 5 0le ok Sl B0
e 3590 ysbie & ol s ) .(\A)Mdﬁ@ﬂmlli&)ﬁqw@s@.mﬁ
Wbl 3 gy Sl liae e pls! Ol eyl 4 a5 b ¢ SD\ag abail> - S )13
230 iae D)8 B (i il ke S sliie 4 45 AS ) roend 1
e b sl antio JLSS G 3yl s 3 Das S8 e 2 gl 13 S 13 s



fo ceet L oo duw ¢ 2o slin )8 ol a3

23 b aw L 3 g (Dl a3 sl ol aw 3L 31 e Jsl D55 03 aindin SIS S shae
3 53 e A8 (S S MUl st paig oho aus Dl Ay Sl 05 90 ole duw 31 ey o
S8l Sl oSl aalaad L) VY ) 5 TLA ke Gl oy ot @ ol
(330 Al hon 2 0555 7.8 5) e oS ol CSB- EO7274M S o)les |, CUSABIO
oo g5 IV Jpol S by ludl gl a5a 3T b IS ol gty 53y S eslind
IR.SSRC.REC.1402.237 G301 3 b ¢ 355 poke sy, sy 3 39U 03 SIS Loy

A plon

Training Detraining Retraining
b —— — ; \
2sets of 15| 3 sets nl1213suls of § 2setsof 15| I sets of 12| Isets of 8
i 1 A K A A A
T0% 1RM | 80% 1RM B5% 1RM 70% 1RM 80% 1RM
0 8 12 24 28 32 36 wks

B siagejl ©liz o b o153 ) S

&sbel hg Y

A oslial (blaal el 5 oo Sl gy 93 51 Gedos nl 55 Wesls Jdow 5 4525 6
Sl (SuS1y 5 (S0le) S350 Sapasli 5 G s sl (o i 53
5550055 Srasell 3 S ey 55 sbsis Slasel pprees S e (lins
Sl et A o3l syl s K 5 Wsosls gy Jlo s s 2 Sl 0 5
gl 5> ) SKe S Sl b by el ) canllan 350 sla it 53 Laey S anylis
Ak oslizal P<O.0S (g )ls gae

Pyl sraidl ¥
el 0l 31> LS (V) g 53 Shgsy slaes S (e 9,51 Sy 4 bs e glaesls
05031 S & e L amen 215 0L ) Laeals 351 onerb el By Sl S (53T
S Sl b ilols g 3T s (1) Jsdor 55 hitewn (S L iyl o8 Al asetio ()
glae) ol e sl Sl 5o e laes S BMI aclis ol 5 S
(s S50 Jomle) ilisen slagle) 8 ols gLis gl ool 003 1) (P<O.05 (5 jloline

S 02 BMI 3 (5l sme ol sl Sty gloy CoddS imy ol BMI 3 5550 ale

1. Leven
2. Repeated Measure

J1-oe° wob sausie//:sdny



‘f’v‘TUl‘.fn‘\onécUJrlaJwﬁj”QM))&)})\S&LA&AJ}* f?

Jrroe‘wobrsausie//:sdny

Ok 5 03 3 U al e 3 rzman 5 Jole Gl pleS 03 U528 09 S igeen Pt/ e )
L bty sl o (¥) Jsd= 55 (P<0.05) 3,00 5555 sl sme Sslds 2 5e3 o
3 RS s Jole s e Glaes S o L8 alis (gl ) Se slagg xSl
S drs e 0l s ool 53 goie gl el ol ) (p<O.05 (5 slalins peban) 3 e33L
(p=0/000) 3,15 542 5 (S 5l5 sxe ol ¢ 103 3 I3 & Lol ¢ 55 5033 0Ll 5 (0 103 3l s
0Ll @ Camd 5330 0bL 5 (p=0/000) | 5 2 bl & Comd (o503 3 A (e
Sl o5 3l Bl 0 55 Ll L(p=0/000) ol Jls sime b8l cpl ¢ 105 51 dms 5 50 505 2
e s ol 03 omeen (PRO/BAD) g s pme MBI ) cusee 0BG @
3050k 0L 5 (5050 LU o 3 3 a5 B ol se ple 55 J S 05 8 53 A= S 2l

(Y )13503) (P<0.05) 5,105 355 5 (Sl sime sl (2 505 2 L 4 Sl (5 505 31 |3 5

anllho 350 (S 33901 S yiogsg il (Sl pad L~V g

variable Control Group(CTR)(20) Resistance Training Group(EXE)(20)

Age 48.0745.16 48.3045.81
Weight(kg) 82.66+7.91 85.10+8.43
Height(Cm) 180.66+7.98 183.20+6.94

BMI(Kg/(M)?) 25.3521.99 25.40+1.89

Cilises oy )5yt BMI dunnylio gl 5,0 s 5523101 b (ol (o903] gl - ¥ Jgo

. Mean -
Sig | Std.Error Difference period
*0.000 | 0.118 2.287 tr;‘r’]?:]g
End of -
0.750 0.93 -0.015 detraining Per training
End of
x|
0.000 0.132 2.464 retraining ResistanceTraining
%0000 | 0157 | -2.302 de'f:‘a‘:n(;:] Group(EXE)(20)
End ofg Post training
*0.009 0.055 0.187 retraining
End of End of
*|
0.000 0.168 2419 retraining | detraining
0832 | 0212 -0.54 tr;(rﬁ;g
End of - Control
0.818 0.169 0.049 detraining Per training Group(CTR)(20)
0918 | 0235 | 0032 re'tzg‘i’n?;g




LA 4 et oo du ¢ 2o slEn 8 ol a3

. Mean ]
Sig | Std.Error Difference period

0968 | 0280 | ooor | FEndof

detraining .
End of Post training

0.532 0.103 0.057 -
retraining

0823 | 0300 | o0s2 | Endof | Endof
retraining | detraining

355% S xS 031l b il lg gejl i - ¥ Jgaa
liseo (sWog,S o IL-8 auslis 610

. Mean A
Sig Std.Error Difference period
*0.000 0.110 -2.283 Post training
0645 | 0019 | 0050 | End of Per
etraining training
*0000 | 0123 | -4.383 End of
retraining ResistanceTraining
*0.000 | 0.116 2223 End of Group(EXE)(20)
detraining Post
*0000 | 0142 | -2.088 Endof | training
retralnlng
0000 | 0153 | -4231 End of End of
retraining | detraining
0.530 0.172 -0.079 | Post training
0.058 | 0041 0082 | End of Per
etralnlng training
End of
043 | 0220 | 057 | b ot
0878 | 0180 | 0002 | End of Grou(CTR)p(20)
etraining Post
End of training
0600 | 0212 | 0076 | it
0625 | 0225 | -0.070 End of End of
retraining | detraining

05 S0 il o103 BMIKG/(M)?) (s y23lh cslen - o900

QLS (POSt 12W) (9 53 31 st 9 (POSE 36W) (5a 3053 sy L T, (per) o2 yo3 51 o8 Al yo (ot (53 im0 IS

J1-oe° wob sausie//:sdny



VP ¥ 0l e) 353 ecp 8 o 529 40000 33 50,0005 slaljay fA

Jrroe‘wobrsausie//:sdny

(p=r/vvv) o0 U 1) o33k bl 9 RS Gl b (205 5 s Al po gl & p=2 /o0 +) dd 0
Ap=+/+ee) B3 00 Ui 1y (POSE BEW) (ghs poi 5l bl 4y Comud (it pod (2 Ly Al o Coglis #

(P<O.05 s, I5line gebauws s yo3 SS90 cilicie Jonlpo 43 IL-8(PG/MI) opmas p23lin il Y f3900

oW 1, (pOSt 36W) (s o 31 bl 9 (POSE 12W) (33 yod 31 ms b (Per) (39,505 51 Jud s yo (3 (5 1D sixo SWBIE
WS 1y o2 po3 1 a2 9 (k303 (2 L ) Commad (POSE 36W) (303 51 (3l s yo oglis5 & (p=+/+ ++) 23 0
Ap=<le v o) W3 o0 (Wi 1y (o 303 o3 L A3 Comd (33 yoi 1 Ay Al yo gl # (p=+ /v ¢ ¢ ) w23 0

140
#
130 & CIR
# 5 ,,f.
e = EXE
120 /‘\\ e
-
" 1104 *35 7
100+
._,,_J—JO- — e —®
T T T T
& & & &
Qd! \‘ﬁ Qa"

08 SS9 AliSee Jalye 3 b (o yg 9 dhas (2 8 > 93 TRM (oo 3l (1ilo (o 12 g - l2g00
Cglds & (p=+/+++) 3 0 HUi 1y (Per) i pod 31 a3 U (POSt 12W) (y3 poi 1 dry dls yo oot (5,415 siro SYLA*
A Comnd (532 30302 (3l Al yo Cogis # L (p=o /o +) B3 0 WS 1y (5t po3 Ul po ol Commud (512 303 5L 3oy s o
p=+/+++) @3 0 Ui 1y (pOSt 12W) (y3 pod 51 ns
T T
&.del:»obm‘&]d&abuf&c&jwwﬁobwﬁuw)j ‘J@b-ul'ﬁj}:d.)dh
s wan VY &S sl ol Jols s IS sk 4 s Jlile gls e IL-8 do,.»c}lawﬁ
C,&L’ (oo aw) P EIT L) JL«HL:A U\'>J‘° BS) IL-8 o C}h—« U:"«")s‘ C,.C«Lu L;‘Lojuu

1. Detraining



fa et E Lt oo dun ¢ _2a slin 0 )8 ol duw 36

0133 & Copmd sl l 2y b3 sl g a3l i VY 4yl S 4 - gl o) S5,
Al e L isgedl ol 55 seslie 35 aled) dio 1 adiaslis oS (Al sl o
Sl o 3 g by L8 ) S o 2l s 53 (Y01 9) Tlen 5 LslS
L IS (YO ToblSan 5 358 g Llie slaadl (18) wsls ol oS S |
4 e 3131 53 YU S b Sl o3 31 s 1855 1y 2l (Y0 V) T am 5 50 95 (Y +)
S ilals 2558 4 gy 53 ILB _glawsdly il (Y1) sl ol (it oy e 5 3l
Sl 3 Landly 1B > (2ulié) gmon (Y00 © iy &8 Jlo s by o 2158 (S 5
Sl J 5 aliae 5> i LB 3k ol o Sl 3,5 el S 2udlS L3555
Sy 5 S e Jas e b 4 alias 3l ihe IL-B o das 9L Sl S s s )
Sl e o Siala a5 5,5 S (Y00 8) TobiSen 5 e (YY) 35 538555 5 oS
Sl Gl (YY) 55 Cigie 1y SKemSla IL8 Ll HIF-Ta s l33k 155 £355 oo IL-Boy
Slp Sae sladsle G o adinsplis (6580, pl&as 4 AUl dliae sla)b s IL-8
Sl dias s olis o8 ol _plaaily | Kialen o5 il o B35 s s IL8 4
a1 el sk (1Y) Al 5 1L 0y S o ok s 31 15 53 (hie
4 1LB 8 dins o 0Lis Laeals (1) 355 oo sdalie dyd (3555 & oy 3 ILB a5
a4 Sl oy Cdlnd 45 das s olis s sla jinss Sl el 5555 Sl
Sl pSsm palie &S b 55 s oo T el iy G oSsom el (st JB b
0l S 5 Oud 4 @)l (S5 S K S0 S ol ST lgdl Ao 5 olgdl e
Sadsle o 50lsl by 55 Salamsl sl S (Y 4) 5y (Ko dlb Mz Comlos ) 3
Poiga dagisl S 63lSh gl adshu ) caslio (giludad dzaa 515 ey s
Jmares ozl (558 oloand 3o b K 31 Gy Sl il Seaas Sl o
) oo 4 5 K555 oa Jnd U s 55 A= Syl plS5eS 5 (C5) 0 Jie (53Ladlab
oS5 1y odas ol 5 Slae I Jslr S o Lo ol Lapl o8 ol oS o O >l

1. Sugawara

2.Cruz

3. Nielsen

4. Petersen

5. Semenza

6. Complement activation product

J1-oe° wob sausie//:sdny



VY OY o )ledc) 0193 e oho 5 (o309 40085 03 (63,1018 (slabansy O

Jrroe‘wobrsausie//:sdny

Sl ST 5 i SLs K olye 4 0328 55 4 IL-6 A5le IL-8 .(YO) (irs e
3 es (YF) Lpdi o ealinal (Slag 5 Je plsie 2) o) Bl i o S5ke lags Lo
5k ST el IL8 ol osdhe ol La onS555aS S La Jds 55 3050 L5 IL-8 Lol
Dol Soaal g 5 shon 515 0l l531 ¢ Sy ladsSse SRl ¢ o303 Sl 5T
S Gy G215 0550 S5 ,8) 'ROS e siie o IL-8 (YY) 555 o 531z
Sladde 55 55l ol dio Sl &S ol ol a s oy ade S A .Sl s e
Ot ) I8 oS5 018 Jshon g5 iy Lol 0l sloal lb 5 el oZipie il
Do & (B 5 g0 g0 & o8 S S0 W5 dasSpe O plelid Ol g 5028
U o) dafds 558 dadomgipe o5 4 dadshor s sl 51 (S5l it JUb ot
318 ol bl S o el 5 1 IL-8 pn s Sladshan 5 JL 550 (LIS sl Dy 5 1
3 ok e 5 ol Aol ose el TS 3 (ol 3 0T lres S
3ol 2ie IL-8 (YA Cucsl L5 50 (5 lew Cdlad L L&) sz;:, 0dds jaseis Lol
4S B e 5 5 ge s Ay dglesy Co 5o Aole SYMST 3 5 A oo Lty 1S, 5 60
s Clad aS Wlesls lis Olallas &b AYQ) 3y i sl dly oIS a0 Sl 4
el o DS Gl (Y0 558 0 el slaSiule (0w sl Rl @ e
o3ls] Satmpns Sl U328 (Sl (Sladnns Olsie 0 Ll g0 B0s s Sl a3 ) A0
AMV=YY) das mals ]y Sl EMNae oo (ilinS) ot 2alSL lg 0 9555
&5 A £

Sl 55 SOliae alibl= oy 53 eslde o pe ) G50 SDas slas S5l 55 IL-8
G ren 5 (S e I (NS b Ll s Gl LAl SG Ol w0 s
pad,S s (Jludle sl 3l 5o SMas e 5 Shes 5 paem (D)5
S10yud g S5 Y

g S8 5 ST wlinls )l b e gy cnl plsl 534S (6ol 3 S ) aleuss s

1. Reactive oxygen species



-

)| et gt B L ole dew ¢ za gl oy ola s

References

1. Sharples AP & Turner DC. Skeletal muscle memory. American Journal of Physiology-Cell
Physiology. 2023; 324(6): C1274-C94.

2. Sharples AP, Stewart CE & Seaborne RA. Does skeletal muscle have an ‘epi’ (nemory? The role,
of epigenetics in nutritional programming, metabolic disease, aging and exercise. Aging cell. 2016;
15(4): 603-16.

3. Seaborne RA, Strauss J, Cocks M, Shepherd S, O’Brien TD, Van Someren KA & et al. Human
skeletal muscle possesses an epigenetic memory of hypertrophy. Scientific reports. 2018; 8(1).

4. Staron RS, Leonardi MJ, Karapondo DL, Malicky ES, Falkel JE, Hagerman FC & Hikida RS.
Strength and skeletal muscle adaptations in heavy-resistance-trained women after detraining and
retraining. Journal of applied physiology. 1991; 70(2): 631-40.

5. Bruusgaard JC, Egner IM, Larsen TK, Dupre-Aucouturier S, Desplanches D & Gundersen K. No
change in myonuclear number during muscle unloading and reloading. Journal of applied
physiology. 2012; 113(2): 290-6.

6. Yoshimura T, Matsushima K, Tanaka S, Robinson EA, Appella E, Oppenheim JJ & Leonard AJ.
Purification of a human monocyte-derived neutrophil chemotactic factor that has peptide sequence
similarity to other host defese cytokines. Journal of Immunology. 2019; 202(1): 5-9.

7. Matsushima K, Yang D & Oppenheim JJ. Interleukin-8: An evolving chemokine. Cytokine. 2022;
153: 155828.

8. Ancrile BB, O’Hayer KM & Counter CM. Oncogenic Ras—Induced Expression of Cytokines in
Cancer. Molecular interventions. 2008; 8(1): 22.

9. Bruun JM, Pedersen SB, Kristensen K & Richelsen B .Opposite regulation of Interleukin’8 and
tumor necrosis factor(a by weight loss. Obesity Research. 2002; 10(6): 499-506.

10.Chan MS, Carey AL, Watt MJ & Febbraio MA. Cytokine gene expression in human skeletal
muscle during concentric contraction: evidence that IL-8, like IL-6, is influenced by glycogen
availability. American Journal of Physiology-Regulatory, Integrative and Comparative Physiology.
2004; 287(2): R322-R7.

11.Boekholdt SM, Peters RJ, Hack CE, Day NE, Luben R, Bingham SA & et al. IL-8 plasma
concentrations and the risk of future coronary artery disease in apparently healthy men and women:
the EPIC-Norfolk prospective population study. Arteriosclerosis, thrombosis, and vascular
biology. 2004; 24(8): 1503-8.

12.Hou Y-C, Wang C-J, Chao Y-J, Chen H-Y, Wang H-C, Tung H-L & et al. Elevated serum
interleukin-8 level correlates with cancer-related cachexia and sarcopenia: an indicator for
pancreatic cancer outcomes. Journal of clinical medicine. 2018; 7(12): 502.

13.Callaway CS, Delitto AE, D’Lugos AC, Patel R, Nosacka RL, Delitto D & et al. IL-8 released
from human pancreatic cancer and tumor-associated stromal cells signals through a CXCR2-
ERK1/2 axis to induce muscle atrophy. Cancers. 2019; 11(12): 1863.

14.Santos JDMBd, Bachi ALL, Luna Junior LA, Foster R, Sierra APR, Benetti M & et al. The
relationship of I1L-8 and IL-10 myokines and performance in male marathon runners presenting
exercise-induced bronchoconstriction. International Journal of Environmental Research and

J1-oe° wob sausie//:sdny



VPT O e o33 et f o s (o0 4485 33 50,005 Slalitany oy

Jrroe‘wobrsausie//:sdny

Public Health. 2020; 17(8): 2622.

15. Seaborne RA, Strauss J, Cocks M, Shepherd S, O’Brien TD, Van Someren KA & et al. Human
skeletal muscle possesses an epigenetic memory of hypertrophy. Scientific reports. 2018; 8(1):
1898.

16. Petersen EW, Ostrowski K, Ibfelt T, Richelle M, Offord E, Halkjeer-Kristensen J & et al. Effect of
vitamin supplementation on cytokine response and on muscle damage after strenuous exercise.
American Journal of Physiology-Cell Physiology. 2001; 280(6): C1570-C5.

17.Cho M-R, Lee S & Song S-K. A review of sarcopenia pathophysiology, diagnosis, treatment and
future direction. Journal of Korean Medical Science. 2022; 37(18).

18.Blocquiaux S, Gorski T, Van Roie E, Ramaekers M, Van Thienen R, Nielens H & et al. The effect
of resistance training, detraining and retraining on muscle strength and power, myofibre size,
satellite cells and myonuclei in older men. Experimental gerontology. 2020; 133: 110860.

19.Sugawara K, Takahashi H, Kasai C, Kiyokawa N, Watanabe T, Fujii S & et al. Effects of
nutritional supplementation combined with low-intensity exercise in malnourished patients with
COPD. Respiratory medicine. 2010; 104(12): 1883-9.

20.Cruz LGd, Zanetti HR, Andaki ACR, Mota GRD, Barbosa Neto O & Mendes EL. Intradialytic
aerobic training improves inflammatory markers in patients with chronic kidney disease: a
randomized clinical trial. Motriz: Revista de Educacdo Fisica. 2018; 24(03).
https://doi.org/10.1590/51980-657420180003e017517

21.Nielsen AR & Pedersen BK. The biological roles of exercise-induced cytokines: IL-6, IL-8, and
IL-15. Applied physiology, nutrition, and metabolism. 2007; 32(5): 833-9.

22.Petersen EW, Ostrowski K, Ibfelt T, Richelle M, Offord E, Halkjeer-Kristensen J & et al. Effect of
vitamin supplementation on cytokine response and on muscle damage after strenuous exercise.
American Journal of Physiology-Cell Physiology. 2001; 280(6): C1570-C5.

23.Semenza GL, Shimoda LA & Prabhakar NR. Regulation of gene expression by HIF[1. Novartis
Foundation Symposium. 2006; 272: 2-8; discussion 8-14, 33-6.
https://doi.org/10.1002/9780470035009.ch2

24.Dogra S, Wolf M, Jeffrey MP, Foley RC, Logan-Sprenger H, Jones-Taggart H & et al .Disrupting
prolonged sitting reduces 1L-8 and lower leg swell in active young adults. BMC Sports Science,
Medicine and Rehabilitation. 2019; 11: 1-7. https://doi.org/10.1186/s13102-019-0138-4

25. Turon-Skrzypinska A, Rotter I, Przybycinski J, Szylinska A, Minko A, Ciechanowski K & et al.
Does Exercising with the Use of Virtual Reality during Haemodialysis Have an Impact on Plasma
Levels of Interleukin 1B, Interleukin 6, and Interleukin 8? Journal of Clinical Medicine. 2023;
12(16): 5358.

26.Kolaczkowska E & Kubes P. Neutrophil recruitment and function in health and inflammation. Nat
Rev Immunol. 2013; 13(3): 159-75. https://doi.org/10.1038/nri3399

27.Kraft R, Herndon DN, Finnerty CC, Cox RA, Song J & Jeschke MG. Predictive value of IL-8 for
sepsis and severe infections after burn injury: a clinical study. Shock. 2015; 43(3): 222—7.

28.Henkels KM, Frondorf K, Gonzalez-Mejia M E, Doseff A L & Gomez-Cambronero J. 1L-8-
induced neutrophil chemotaxis is mediated by Janus kinase 3 (JAK3). FEBS letters. 2011; 585(1):
159-66. https://doi.org/10.1016/j.febslet.2010.11.031



ay et gt E L oo dew ¢ za glin s ola w36

29.Qazi BS, Tang K & Qazi A. Recent advances in underlying pathologies provide insight into
interleukin-8 expression-mediated inflammation and angiogenesis. International journal of
inflammation. 2011. 908468. https://doi.org/10.4061/2011/908468

30.Koch AE, Polverini PJ, Kunkel SL, Harlow LA, DiPietro LA, Elner VM & et al. Interleukin-8 as a
macrophage-derived mediator of angiogenesis. Science.1992; 258(5089): 1798-801.
https://doi.org/10.1126/science.1281554

31.Puglisi MJ & Fernandez ML. Modulation of C-reactive protein, tumor necrosis factor-a, and
adiponectin by diet, exercise, and weight loss. The Journal of nutrition. 2008; 138(12): 2293-6.
https://doi.org/10.3945/jn.108.097188

32.Chen G-Q, Mou C-Y, Yang Y-Q, Wang S & Zhao Z-W. Exercise training has beneficial anti-
atrophy effects by inhibiting oxidative stress-induced MuRF1 upregulation in rats with diabetes.
Life sciences. 2011; 89(1-2): 44-9. https://doi.org/10.1016/).1fs.2011.04.018

J1-oe° wob sausie//:sdny





