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Abstract:

Background: Training-induced physiological adaptations reduced during detraining, but
researches are limited about the comparison of the effects of detraining after different types
of training. Thus, the aim of this study was to compare the effects of one month detraining
on cytokines concentrations in aerobic- (AT) and resistance trained (RT) and overweight
men.

Materials and Methods: In this quasi-experimental study, 19 trained men (25-38 years)
were assigned to RT (n=10) and AT (n=9) groups, based on the types of training. The groups
were matched by the physical activity level, age and body mass index. The subjects avoided
to perform any exercises for a month. All subjects were taken blood samples to measure
serum levels of interleukin (IL)-10, IL-17A, and IL-20 before and after the detraining period.
Results: After 4 weeks of detraining, body fat percentage and waist circumference increased
significantly in the AT and RT groups, while the maximal oxygen consumption in these
groups was significantly decreased (for all variables, P<0.05). The concentration of IL-17A
(P=0.049) showed a significant increase only in the RT group; however, no significant
differences were noted for IL-10 and IL-20 concentrations in response to the detraining
period in both groups (both, P>0.05).

Conclusion: It seems that the negative effects caused by one month of detraining are more
prominent in the RT group (increase in IL-17A).

Keywords: Interleukin-17, Maximal oxygen consumption, Cessation of training, Active
men

* Corresponding Author.
Email: Nikserasht@gmail.com
Tel: 0098 843 222 7526

Fax: 0098 843 222 3906 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, December, 2018; Vol. 22, No 5, Pages 497-502

Please cite this article as: Nikseresht M, Taheri-Kalani A. Cytokines response during a month of detraining in trained and overweight men.
Feyz 2018; 22(5): 497-502.

¥fav



http://feyz.kaums.ac.ir/article-1-3572-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-28 ]

~aSlal gl la g 00 S pad (o yo yo (ol )y 9 Cadlad adad ole Sy ds LA(IS gisles ruuly

\

*y

1o

ooy Basls Lol by oo alS o555 Sl alad ST 5s 3555 oed ) 56 (R3S s, Bl o g dlw
2 diag b éa: S ol i Oaa (opl by Ll sgdmme o jed iliss C‘-’” il )59 cdld Ch’ Sl aglas

2 aslie 5 55190 03 S ep 3 5 05948LB1 (gl4ls Ol e 5o LacnlS sulu O e

}(ﬁ\')&}@éha}ﬁjbwﬁ tjwb‘ﬁ(d\.ﬂ"/\UYO) aé;g’ﬁ}d AIA\q ,.pb- Jfﬁu.g A&“.h.«)a .'&&9)55'5&
&1 Sdedy LAJA_,A)] LA 6)Lﬁdl~w§i u»\a 03 45 u‘"ujd‘“‘@"\‘ C.._chk.a d"’L“"Jf“A°J; .L.’J; )‘)3 (Jﬂa 1) Lﬁ)‘}“

Slp 05 Wged B350 b il ole 5 5 Gt gl den 5l din S Ol 8555 Sl 655 58 plwil 5l obe
A5 4 S IL-20 5 IL-17A (IL-10) Vo= 1S o 2l o il i

S sba s51en g eglie 05 S o 03 L;LM_;;):}«SL:M»}‘JHJQJ.Q S e wﬁj)}&éw&imf}‘ﬂlaw

o ie an (gl ) dls SAlS (ool sre s sba Leg B cnl 53 (B e 05mST pSTa S s b s opl L SdL GRIG ls
23 Golasre ymiS Jg o2l Il g5ls sms jabay aglis e S jeT 05 S 5 g (P=2/0f4) IL-17A ckle (P < /00
P>e700 (3 a5l ) ws K edaliv baoy £ 55 5,0 cullad o 4 gty 53 1120 51L-10 clale

ol F5k AL-TTA 1580 (o glio 03 S s o3 O3 0 53 (5555 Sdld phad oo G it gl s 0 il 1S 5 o

I 05 o (clab a3 (B e O5emST ST V=S ) 0l 1SS O 319

FAV-0+Y Sl AV GLT}# F ooyles I35 S 0933 (o g — ke asliols 95

Ao splmle e 5 S Olsen Sl ol
uu‘&';‘}a.bﬁ' PrEstRy ﬁ‘wax}s ATJ}S)M}JL@‘
& 55 aw 53 IL-10 558 0 Jos! Blmwgge » Of
2 G SU 5 ml sl amibe Shla, O3S 03,5 2 2)
IL-10 i Ol g oo 5 Sl L1851 50 5 S lom Caus 5 50 5 ,Shas
$30 b U o 1) 35 Sl gige slos Shos aen
[AA] &S o 55 o (ol ol b 5 obais] el
Sl el gl 5l Wi sae S Ol gea IL-20 8 gl
S5 5o ghiler e &S sl okl bae IL-10 sla
sl 9 sl g b g g syl IL-10 G 1) acsl sladen
'}‘QL«' &.&‘ b‘,&w c&j uw%‘; MUZJ R %4 JL-.% JL;]J
5l 4oed e d'..o.&‘ sdhe o Jl._-la"uﬂ sldghw o= J&LU U_LS
Pl V0] das e el el lal s cou 1, sl
‘_;’LG-:” 6&@\5}@_\.« ‘jbui,.:' a:‘_,ﬂ& s mjg‘ IL-17A
o ol 5 @l Al b Bla sl 3 s o ol IL-17
QSM w_\sja_lu &.‘!‘ (TR [\\] Sl a‘,q.lh 55.:.5?' L= S
(V] S e i 5 [VY] 55 A5 5T (55l 5554 53 ol
- it s b oS ol sliel Sl wbls 2
BL) ﬂybﬁ JJSLQ.‘ BL) I I 0P ;'JLGJ.“ U:“l‘}“ J'| .XJ‘_,S
[ONES] 5,50 Josas Cuilas O)a8lal glyls 5 Bl Ol e

aA

Soles ol ol Ol gy Clgdl w208 s S b
el 038 Gl st 1) @3k g e slaslen S
Sl s St s Ses 3 Il L 03y Glal L Sl
— b slagslen ol Jolse 51 (S i 4z e Ol
OpSt ppamen VY] 2sd e e ¥op g ol 5 (B
b ol GlinSsule 25 50 mhe oS il sdd jasis
“osn Lol 0] wle 1B xS Rl
534S M Gl (K500 5 oS JNe D5n b 2l
g P A 8 Ol der G e glas Shes
Fo S 5 e salp e U e Rl Jeld (ads e
S IL-10 pS gl [P] el oledl slapSamle &
Sl Llgs & cwl fal e S oS r.l:.:
[V] &S s gdme 1 (BL ol 1 56 o\

olu! “ong] ‘PLL.:.I =1y oluwl )Iﬂ pl8ils o9 (S58)9s b 09,5 ‘)L.J.JL'Lnl‘
1oluns diwg ¢ILG*

G2309 S58092 58 89,5 pal 3>y colkuol ST 21821 cgotils Llsks bl
<AFYPPYYA -7 samigi)gs SAFYFYYYYOYS s0als
nikserasht@gmail.com Gyig)35)l Camy

1FAV/0/3 13lg dhydy Ay 1AV/1/10 :slyys AyG


http://feyz.kaums.ac.ir/article-1-3572-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-28 ]

e el oo S 4 LS sl

b plondl 51 sle S Cdany (5190 5 (feglae) 3 Sip e
5 Ot A 53 53 gagel aen 3l ks S Olanl 355
SNl gl O Gged (oS5 Callad ghid ole S 51
o300 gl As Jsl IL-20 5 IL-17A JL-10 Lo chils
el AT el VY b Gl S
Al s e cdlad ahad Sl e ol Sy (555 ol
58 A4S A Ll g b gogasl 51 Ad 4B S 0 &g kL
S ol o)y Sdlad 68 5 plodl Gl (S g 5 S
SLE ST gy ool 55 45 Ad walg b gagell I cromen
5 skms Wbl s S G ae ol (55505 b Azls (g len
390 4) S8 hsel Slp S Bl 2l ol sy s
Gy 3 B a0 S gaeasl cnl poede S esls (amy
Vo B A colu 5l 0p5 wgei il Gl e w3, 3
w8 e gssasl 5 Gls Olgr Colu A Sl e Sl 5 o
295 V00 b akds VA) 5k jmle o&as 3l esliiul b s .S
5 by gl 0l by Ad e @l o (s s
"l o g S0 sl A (6510 Y C sl
R&D System, Minnea-) «.s 5 I1x¥ Gy, 3l bepls
gad win ¥ 5l a5 s eslizul (polis, MN, USA
L gagesl A 5 p S obs /) s b O O35 bl Callad
S 5 Se3INl e V B A Sl oy e Sle N s b
503 o A m Jobis) b g3 se5l 08 Lams 631l ¢ pures
) ey Sl il sy (el Sy
35kl K5 L LY Ol 5 @K ki (15 s s g5
Lange; Country Technology, ) gwculses 5l eslinl b 5
9 A3 6, S0l0l ol ol s (Gays Mills, WI, USA
2 Aoy e A b a2l ol T KL
FS1a el cawsas [V4] Jackson and Pollock i, ulul
Bruce ofs 3,15 09030 31 eslizal b b g ga31 5 man O3S
s £ a5 dgep ool 5 s
(4235/ p 5 ST 7l Joo) (b poan O3S S8 1A= VE/PV —
O VA (BL3) /F0) = "(Ol3) +/0 Y

0905l L 18 Llas Ol o Kile bl Laesls
WD e bosls mid Oog b Gl o Syl
3 0831 B a3l 5 o it ki dlln gl 5 A
b Bosls o gt ow oA oalil g3 T Oge5l 31 ey 8
Solsme pelaw 5 YY w5 SPSS (gLl ANl 3 eslisl
23 5 ploul (P<+/+0)

0 o ke [YY oy93 [VYAV| (g5 5 3T | b asliole s

ST Gl dhe Sl K A5y <l o S s
RUIW 7, WS s‘""*’ e W cae ol j sl
22 By Sl sl wia S e Sl el ol
okas 5585 LS e e AIEN 4 e Olg Ol
Sl 0, Kes 5 Olsen [V#] s 0 (TNF-0) Wi, 405
93 50 o JWd g Ol 513 s ged) Comlis oS s S
Lund s J-55 [IV] b o falS o255 Codlad plab aiin
LSk 5 ol B 5o 1) (ol i OSea
G| PY) C‘" Sdasli 58 6,950 S 5 e JWb Ols 0 5 ol
s cdld gl S ke a A] Ko S5 edalie 3555
FIFE ok U ol sl Sk olr s il
oS Bl o555 b whad ST o geas 53 esls bl el
4 4z Fl el g 5150 s b OT aglie 5 eslis
boamlie 5o (maglie el (S5dnid Solite glagaly
2 LRl (o mhe &S il ) 2 G2 (S5Isr 2 S
Sline g5l gm 63,5 cp eSO 8 53 (28555 Sdlad w4 ey
A amlin ol aalllae Sua (pl 2l DL (e glio 03 5 0 o3
IL- IL-10) bipls ole el 555 b o ol &,

"":'L.'gf ‘_;".o‘gu.a K) 6)'3‘“ aé;;ﬁ_ﬁ.}' b‘.:;a BL) (IL-20 E) 17A

b 9y 9 3g0

g 55, s IRCT2012120911670N2 oyl
gl 0 eS8 glp 5. YO N Ea B S Ol s
VY oog S 0 50) B YE sl & s S (Sobl pdel agn
ol LA 3,0y addlas 4 5555 slasles 4 a5 b LT 51 (B
oo pf,l.; Y44 G YO Ok ea g el 3l Au,le el
S e b (5rley L Do S WA B YO oy o il 0
Sl Il gladds YO B ¥ ade ¥ Blas gl )l
"0 b ) peslie b (lawgie S b hees 5 (595 Os)
J b f ey (e o b S5 s glaoy B sl
Gpae pds (pliE JoSe L8 8 D pas pus (b plid
Sl besls culg 5o . pols 2ldE @5, rdll 5 U 9 &
95 3 Ay Gl S ed e 8 s AN AR
Iyl o3 8 L5 bl o sa o 5500 (3198 03,8 0 e
0P T ad ools b b gagesl Gl Shasn 2l Jol e
S Gl e Ko S JeSS ) e 3 S 8 wlicsls,

050821 (113 Ols o 5105 8 55 &S 3 Sy pl 4 s

a4


http://feyz.kaums.ac.ir/article-1-3572-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-28 ]

g Sl e Ok s 53 ol i ki p (P</00)
95 L 05051 (P> 0/00) Ak edalin baoy 8 cpl 53 cllad
2 W IL-1TA jislie odlb odab olo 4 51 g 45 55 OLES
Sl ails LI olssme ssbay gaglie 038 cn i 0y S
2Bl ol mhu 53 Golsme i &5 J s (P=2/0¥R)
JKE) (P >0/00) il sdalin g5lsn 03, a3 098 o
IL- 5 TL-10 clale 55 g s san juid conl g osdhe () 6 led
238 ealis bes £ oal el (i 4 gy s 20

Y o)led Jgds) (P>2/40)

SIS sl ot K

=W
S oyled dgdr s b g el KIS ges SleMb
-ﬁl.w K) &}Aﬁ}ﬁ] 6\.&&5-\.5 @\:.1 (R ol 0l
2509 Sdled plad ole S 5l ey g b andllae 3,00 glacnlS
Vooled ol o 65len g Seslie 03 S cn e slaes S 2
S (s cdl glad oo G 4 ey 3l 0k 1
ssba S3lsm 5 Faslin 63 S on el laes £ 53 (B e 05eeS)
K] }QS Ja.:_:u A)'LU' iy >4 Q.“:- BE Cﬁ-‘ ‘uli V,’.'.A\S &5)"’;(‘.“

sl ol ‘5J|.>;;'4.4 J‘:’,‘}-" \Aa‘gjf d‘u' BL) b-\.} =3 E L

Olors Gl it SKle) andllas (glaos S 3 b o g 5T Kl S 5as Sledbl =Y oled Jsat

UGB foglie 03 8 0n o5 (B8 3158 03500 3 b ie
FYVEO/ F/YEE/ (Jl) o
vy v Y (Jobkos ma) Job Conos
Y-o-v - Mzt s

(755 5 il — il — )

el 0k Sy oS S 4 OMass Ol JA‘U Condy o gas s Laosls

Glonn Ol it Sla) allan slaes S 5o 25 allad ol sle 51 g 5 e LS sl 5 Kt 5T Ot =Y o5lad Sy

slin 03 S 0 o3 05 5

S3lsn 03 S 3 05 5

dold) Ol i

dold) Ol i

. s . s . . P . N a e
et 3o B 3 5 s S
(4235 30 Olabs! & & ot (4235 40 Olabs! & &
Rl ok b o=l
AR QAL AL AYEV/O AAEV/Y ARV /Y0 -\/v0 AVINEO/8 AV/YEO/Y (A& sy o5
/%0 =/ -\ YA/REN/A YA/SEY/ AR - /¥ —/a¥ YANEN/Y YA/ /Y (A,3) 0 27
¥ -+ /0¥ B 7A) 40/8£0/Y 4F/1£0/ ey BYAM ~Y/%0 Av/f£0/ 40/8£F/A (fa lw) oS lamme
B ras BieS| gSla
AR 4 I8V Ve FY/OLY/E FE/YEY/A ey Y/9Y \/08 F¥/0£¥/0 fO/5£¥/8
(¢ S 514835/ 73 Jeo)
¥4 0 40 V/Ar ke VE V/OAE VY Y¥A Y4 V¥ /¥ VA #4504 /21 tL-10
o/ o/ -/ 140/ JOAE+/ +/ +/ =\/e I¥VE ) Y
(sl p 5 552)
YO VY Y/AV YY/£¥EEY/AN YY/VVEY/Y e v O/f0  YY/YVEY/YR Yo/ ALY/ IL-20
o/ / —Y/A fatati IVVEY/Y +/ s -0/ IYVEY/ /ALY
(el p S 55)
B b b ) JS
* b o 5l
Y o \O/VY
WA \Y/00 Ve \F/e4
= \e
E I
L G
< VA
5 A
- F
A
A\
L
T 1

Foolas 03 S op ol

3l 035 (p el

Loy S

axJlae &L&a}_/s/ B IL-17A Q‘ﬁd -\ e)l.a.j J&&

(P= /0¥ ol s S 18 L gl s (5,15 e sl

Ore

0 o ke [YY oy93 [VYAV| (g3 5 53T | b asliole s


http://feyz.kaums.ac.ir/article-1-3572-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-28 ]

e el oo S 4 LS sl

i Ol g o bl (ol ol anlllan slacys gdoes 51 S 4S)
S 5 LSy e 53 28l Gu b 5D (s5lsn Sl ohas &S
Cwlizal Jhals L) eglis wa}(ﬁ&u&bJé
Syb Bpae OpS) Sl el 4 e (e
i oS 5 IL-TTA Clle b gne Glil o pas
g 4 sl nl Gl &8 13 DL Ly o glin 035
g b per Jell il o Sl 3555 W
S e Ain Y a8 Lilesls BLE [YF] O, Ken 5 L canlllae
4 e glpee g 5 W Ol e wis Al
Shayo Jia bl osgde [L-17 chle s gmn il
oslie 03 Sepjei 0y S 3 IL-17TA chile Ol mis 5K
Sl G5lgr 63 Sep e Olspe S gl c b dlad Sl
S Sladllae 4 5l we opl 2 o (g S gl ki
sl chle )5 6,0 pnn uii ol addlls ;5 .l
bes B 5o 5505 b gad 4wl s TL-20, IL-10
SRR Aty (A el (55l gn g (Seglie 63 S p e
lagnlS sale cpl gl (slandlan 0 5SG 4S sl DL &) onl )
R B9 S Sl e (A5 Sl sl Gl
T P S (e (G a Al el 1 Sl 03 S
adlas o huge S b L5 cullkd wls oS o Olg
R P L T T PR P e
ol 0 dd 515 (Bl ol Al 3 ool w21 1 L p S g2l
Saisrn pdS 4 pra g5 S3ler 5 Paslle el k2 VY S
- o5 Jlob b 5 3l 0o 5 IL20 S IL-10 o elaos
15055 SUT Gy (o8558 b ghid s S b 51 [Y0] 5ps
SrSadter Ol ks 55 Slb S s 45 das s 0L g
4 s pde ol adllas K3 Cysgione AL s sl
Al oS Sl e Ol 03 o 2 Sl il
S S b s S50 0 Sl F e S el 2550

Sl asls

& 5 4o
doss (ohins Sadled ol ain ¥ 51 e cpseme 53
5 63\sm 03 Sip 05 slaog S 3 S s oIl 5 0N 02
Sl 1 5y s a5 Bl A1 el by el
IL- clile osdhoa ool L2als Loy S cpl 53 b pae 35S
i 5 ols LI LRIl zaglie 63,5 e 05,5 s s 17A
325 b s 4 gty 53 TL20 5 IL-10 s 5,15 ims

éﬁah&&@&d&f&lj@‘&,w):.w sdalin

0 oyles [YY oy93 [VYAV| (g5 5 3T | b asliole s

Ll 5 (Fp Ol ol Jagn e

g ol Sl Pl el 5 (e O3St ST
035 pd Ola o b (g51sn 03,8 n pe3 Ola o 53 (B35 Sl
sls OLiS addllae cpl laadl .35 15 ) p 300 eslie
Lo o310l 5 Ok (g2 Aess (Ilad ol aia ¥ oS
S ol 5 Ml GRIB Gla s sbay Loy £ s kS
SN ssba (B pan 05S) Sl ey S il s &S s
03 S pei 035 53 s IL-17A sl sls 0L ials
IL- js gobs ome mid Lol oals OLE (g 05 gne il 3l 2o slie
5 odalie baey S s lad ol 4 gely Lo IL-20 5 10
Clled whad 5l e O r Aess Ul pme 5 alie I
5 Theodorou adlas b b= addlas gbaey 3,5 85,0
Oy cdlad plad b oS ol mdly 5 [Y0] 25 g O, 1500
s 08 gIP 4 e g L SalS Ly, bas )8
-4 bl on S 55 3 o A wlde Rl s Ll s gl e
hios el g 5l S LT alis G cbS Ol bl
5 Hwang adlas b baadl cpf K3 Gb 51 .ol op
Llos S 3,15 Olioms ol |5 tndld g0 [VV] O, S0
20k o eas o ams S lE e i 500 VF S
Ay el gad (feslie 03,8 o3 5 dbe s D59 ol Ols
25 ol addlas js (wia ¥) iy oo a8 095 Jsb du, o
s wbl Asb Slgeal pl e S0 adlhe b anslis
3 s US| Slas jasli s gae falS ol adla
DSt fSlam g feslis 5 (g5l 03 Scp i baey S
5 058 bl gl G 5 B (ol Ol SOy (S s
B9 Sl gl e s Jb SMas hw g OF Cudls p
g g A P S Cl sk B8 Lol andy
N Gz G elms celrs (M) £) Leadly e JalS
sgben s gll Glaekiss 53 (Moys V) o e 5 (A3
Sels Gl en puiies b 5 sbay pol addllas ail b &S [YY]
S sl Ol Y] oa 5 Ronnestad adlas K5 G b
Sa i gs i aslip s atia A Odeay eglie o e i
s DS fSTa s gre JalS o ge gl Oyl e
Bt 1y als el e Oliie 4yl 4 ax g b 3 gd 0
T g 53 onlply (Bladls as Coliul 5y s
GBSl b sl 5 silp ol sl &S S Ol
238 s 0S| fSlie falS 4 pre Llg e ol
Gl 0k gy By 55k ol ardlae cpl 43 Sl 5k

0\


http://feyz.kaums.ac.ir/article-1-3572-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-28 ]

S1os08 g KU
dly oMol s15T ol Jbo cule b tagh opl
el B e (OYNR010VA Y b ojled) P

References:

[1] Dandona P, Aljada A, Bandyopadhyay A.
Inflammation: the link between insulin resistance,
obesity and diabetes. Trends Immunol 2004; 25(1): 4-7.
[2] Pou KM, Massaro JM, Hoffmann U, Vasan RS,
Maurovich-Horvat P, Larson MG, et al. Visceral and
subcutaneous adipose tissue volumes are cross-
sectionally related to markers of inflammation and
oxidative stress: the Framingham Heart Study.
Circulation 2007; 116(11): 1234-41.

[3] Janssen I, Katzmarzyk PT, Ross R. Body mass
index, waist circumference, and health risk: evidence
in support of current National Institutes of Health
guidelines. Archintern Med 2002; 162(18): 2074-9.
[4] Bastard JP, Maachi M, Lagathu C, Kim MJ, Caron
M, Vidal H, et al. Recent advances in the relationship
between obesity, inflammation, and insulin resistance.
Eur Cytokine Netw 2006; 17(1): 4-12.

[5] Calcaterra V, De Amici M, Klersy C, Torre C,
Brizzi V, Scaglia F, et al. Adiponectin, IL-10 and
metabolic syndrome in obese children and adolescents.
Acta Biomed 2009; 80(2): 117-23.

[6] Pedersen BK. The anti-inflammatory effect of
exercise: its role in diabetes and cardiovascular disease
control. Essays Biochem 2006; 42: 105-17.

[7] Sanjabi S, Zenewicz LA, Kamanaka M, Flavell RA.
Anti-inflammatory and pro-inflammatory roles of TGF-
beta, IL-10, and IL-22 in immunity and
autoimmunity.CurrOpinPharmacol 2009; 9(4): 447-53.
[8] Sabat R. IL-10 family of cytokines. Cytokine
Growth Factor Rev 2010;21(5):315-24.

[9] Sabat R, Grutz G, Warszawska K, Kirsch S, Witte
E, Wolk K, et al. Biology of interleukin-10. Cytokine
Growth Factor Rev 2010; 21(5): 331-44.

[10] Wegenka UM. IL-20: biological functions
mediated through two types of receptor complexes.
Cytokine Growth Factor Rev 2010; 21(5): 353-63.
[11] Ahmed M, Gaffen SL. IL-17 in obesity and
adipogenesis. Cytokine Growth Factor Rev 2010;
21(6): 449-53.

[12] Smith E, Prasad KM, Butcher M, Dobrian A,
Kolls JK, Ley K, et al. Blockade of interleukin-17A
results in reduced atherosclerosis in apolipoprotein E-
deficient mice. Circulation 2010; 121(15): 1746-55.
[13] Zuniga LA, Shen WJ, Joyce-Shaikh B, Pyatnova
EA, Richards AG, Thom C, et al. IL-17 regulates
adipogenesis, glucose homeostasis, and obesity. J
Immunol 2010; 185(11): 6947-59.

[14] Thompson D, Markovitch D, Betts JA, Mazzatti
D, Turner J, Tyrrell RM. Time course of changes in
inflammatory markers during a 6-mo exercise
intervention in sedentary middle-aged men: a rand-
omized-controlled trial. J Appl Physiol 2010; 108 (4):
769-79.

oY

SN b 5 ol e SO

05 Ol L) geglae e Sep i Olae 5 B, b
el (53158 038 o 5a3 Ola e 51 55,40 AL-17A chale

[15] Pavlik G, Major Z, Csajagi E, Jeserich M, Kneffel
Z. The athlete's heart. Part II: influencing factors on
the athlete's heart: types of sports and age (review).
Acta Physiol Hung 2013; 100(1): 1-27.

[16] Gill JM, Caslake MJ, McAllister C, Tsofliou F,
Ferrell WR, Packard CJ, et al. Effects of short-term
detraining on postprandial metabolism, endothelial
function, and inflammation in endurance-trained men:
dissociation ~ between changes in triglyceride
metabolism and endothelial function. J Clin Endo-
crinolMetab 2003; 88(9): 4328-35.

[17] Olsen RH, Krogh-Madsen R, Thomsen C, Booth
FW, Pedersen BK. Metabolic responses to reduced
daily steps in healthy nonexercising men. JAMA 2008;
299(11): 1261-3.

[18] Lund AJ, Hurst TL, Tyrrell RM, Thompson D.
Markers of chronic inflammation with short-term
changes in physical activity. Med Sci Sports
Exerc2011; 43(4): 578-83.

[19] Jackson AS, Pollock ML. Generalized equations
for predicting body density of men. 1978. Br J Nutr
2004; 91(1): 161-8.

[20] Theodorou AA, Panayiotou G, Volaklis KA,
Douda HT, Paschalis V, Nikolaidis MG, et al.
Aerobic, resistance and combined training and detr-
aining on body composition, muscle strength, lipid
profile and inflammation in coronary artery disease
patients. Res Sports Med 2016; 24(3): 171-84.

[21] Hwang PS, Andre TL, McKinley-Barnard SK,
Marroquin M, Flor E, Gann JJ, et al. Resistance
training—induced elevations in muscular strength in
trained men are maintained after 2 weeks of detraining
and not differentially affected by whey protein
supplementation. J Strength Cond Res 2017; 31(4):
869-81.

[22] Pedlar CR, Brown MG, Shave RE, Otto JM,
Drane A, Michaud-Finch J, et al. Cardiovascular
response to prescribed detraining among recreational
athletes. J Appl Physiol 2017; 124(4): 813-20.

[23] Rennestad BR, Hansen J, Hollan I, Spencer M,
Ellefsen S. Impairment of performance variables after
in-season strength-training cessation in elite cyclists.
Int J Sports Physiol Perform 2016; 11(6): 727-35.
[24] Hosseini A, Hassanpour Q, Noura M, Kheirdeh
M, Hosseini Z. The effect of swimming training and
detraining on interleukin-17 and interleukin-18 of rats.
J Shahrekord Univ Med Sci 2017; 19(4): 1-11. [in
Persian]

[25] Nikseresht M, Agha-Alinejad H, Azarbayjani
MA, Ebrahim K. Effects of nonlinear resistance and
aerobic interval training on cytokines and insulin
resistance in sedentary men who are obese. J Strength
Cond Res 2014; 28(9): 2560-8.

0 o ke [YY oy93 [VYAV| (g3 5 53T | b asliole s


http://feyz.kaums.ac.ir/article-1-3572-fa.html
http://www.tcpdf.org

