[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

Cd s S 3y ogle 81 dle

AR ¢ I‘.’il" Y b)w AR 8,92

395539095 (S )9S 2 Loglilie (59l 5 9 o 95 b Joglie (o yg Cullad 5,93 S 5]
3 e S99 )99 195 g (ow (S Tg (g g SIS Vo Tl Sgud (g (W
iy 95 o @y 20
VEY VS i b VoYY il
" asele Lo e T ol cpaoly ¢ jliew 3

9 u.:..\: w): 09; Sl Y u]).»l “_AM) ‘L;QM.»)l b‘)i olKaiily sW) ..\>‘9 4‘_5\»))9 P9Lc 9 u.}..\) w).v 09;5 @0))5 ‘_5)5]3))43 ‘_5‘)5.) dwlb A
ul).»l cCM:':) ‘@M‘WI .)l)] olKisly 4CM:3) ..\>19 4@}‘})’)5 (99.\.5 9 u.).h W)J 09; 5)[,9.2’33‘.) VUI)J‘ 4@1}) 4643)/14»‘ J‘)T olKisly 4C~\:3) .3.>‘3 4@})5 P9J&

LXVCCY

2688509 @D g oD 43980 (ol s 53 (Saislonied el g b )l b ogliie Sl jed 18R g doie
5 HSP-70 5 hS-CRP TNF-a (sl ;5556 ,, |y coglite 6 )5lS0, g ok 90 b sioglin clled alng o il cadllaa ol 3l

D)5 oy 1y slids (b5 95 e BDNF

£ )5 0 o sl gl (JLo YO B YD (s 03l b wlle iy S350 05 VY e 4o adlllae ol )3 1) (g,
50,5 1l aiBy 93 9 S5 (6910, loj 93 b 1y (IRM) aniin )15 <6 A ¢ VD lacsss b (o ye5 sladel p ol ol
aaBd 2 0 Yoo b U sladises b ploul Sob (605 Wged ( lidl el Vol o 5 opped dwds ya l de Celw VP
oloj wo > o Jlo> o BDNFsHSP-70¢ hs-CRP «TNF-0. plis den bl j> 505 (6,005 =V+°C glod )3 g outs oo

b odlal p<e/+ 0 (g bolixe gdaw )3 YV ases SPSS 1581 5 5 5l 50 osls Judoo g 4 jo0 Ca oAb oy (9> paw (L)

oS 0B b aglie by yed b dugliio ) 4By Sy ()5S0, 5 (ZAD IRM) Yh o b teglie e 03 el Lol sdaidly

2 oblize (I3l uzen g (P<+/++)) HSP-70 4 (p<:/-Y®) hs-CRP |50 o (p<+/++V) TNF-0 gow ;5 (5)blixe inlsS
A odmlio (p<+/++V) BDNF o o pxlaws

g HSP-70" ths-CRP" [TNF-0' (sla,S1s ialS Coge Ylainl 5 4l (ool pisw p site I HLRT (g g5 doxni
23,8 o jlusds U5 5 BDNFT g5 ji)58)

—39e5 59555 5918 $an | Brte Sidgyigye yeiS1h £ taglie Wl yed £yl Sed slagtigy ;C (tiSly iy t0jlgaS
K]

u‘)}l ‘CM:") “_;QMM}I .)I)T o Kiily ‘C;u:}) A>l5 ‘L;.Zj)s P9l.€— 9 L;:._\: Cuyd Ds)f ol :J,M DM’J‘ ES
SYPTEYTY-A ¢ plod SANYYYYVAS 00l dr.ramin.shabani@gmail.com: Jxes!

! Tumor Necrosis Factor-alpha

2 C-Reactive Protein

® Heat-Shock Proteins

* Brain-Derived Neurotrophic Factor

JI}TGAM):-\M: \f~\"}gl¢_;\“b)l~h;\\o)g.\/&éﬁqé&}g‘fﬁalﬁﬁbw



http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

a adl & cuwl Sldlas algl Gl seglie oy pes &S
(3) 3l (Kt @l po5 alyy (28 )b e

ool g Ol ladllas (o &S sl Jb jo oyl
(taglie (yei cBlate el sloySilis 5 (Jlapus ]
P S aimgh 50 (V) b ealy s ¢y ped 3 it
256 kL (teglio (a3 3l (L5 5 el 3l oy
M s 4 Cuwglio ials el TNF-a okl io
o 05 ol bingl S 0 &S casl Jb 53 ol (W)
@ e ISk Mg wad g OaeSYeb Oy
5 el Jla a3 5 oud el (sladdanly i3
bwgio ud by 53y ¢ blae jd iz Gil8l ) o5 Clad!
ol e Wlgpe cuslie colyiul (slaoygd ol yan 4,
(V) 365 gl

& Gl 3 bacuuwsit) 5 g Sl Lawgs baae TNF-a
(OF) 2930 dy el b cigie | 3L Joko Gl
) s b b &S cul bl i eS8 TNF-a
(VF) Spdce sy o b ool syl Jlais] da Slas
soglio il yed 50 Ciglate i &S ol s Audsd gl
o3 ) NS-CRP TNF-o el (slaysis 55
2 10) 28 (o3 Sl (Sliwss (YU ol L €SSl
O eglie Sliayed o 39 o] Sy (RS @ls e
el Jolse (ialS  wlgie o Cas g Gud 4 arg
a8 b ool lis (6,500 s Jlde o (V) Al e
cgue Al Gl mre Jelgs Sl oyl ad g w2
Sl )ygSs Wlgi oo Vb b b (aglie Dy pes g Lo 0
(W) 2 LT3l 1 el iy

HSP- Clodlas 4556 & ws oo ol Slllas
3 ke (osdbskS Vo ile Seb slapsyn) 707
S A5 by pimo > (Sib 1) sl gteglie (5559
a2 (D59 Oliayed o HSP-T0 )e5s i3l
390l Sl 655 35 @l (VYY) Cusl J1IS,8T el
2556 L eglie (nyed wo (0bd Ghlew > (> &S
Cal H38 56 low Cundg dguy p HSP-70 lellas
4 ©ud y ogde HSP-70 [5iSs 5 1 e 4zl (V)
(Ve) col danly (Jamo Laulyd g Lod (yriman 5 (nye g5

% Tumor Necrosis Factor Inhibitors
* C-Reactive Protein
® Heat-Shock Proteins

AT g piawd

EVRT

O g e (S eglie Sliy e 0y el
5 e 0855 ) (glmms el plil el (4l o,
oglie Glyyed 1 oolaiwl 4 caliswe (gladid, (lad s
bl Rl el IS 080 sl loyed Glysar oanlss
Sl sgmg by Lol lond 35 jate yide €06 slyl 5 ©Mas
(Sl oMae Ky p Glued 5cpl oo
I oh Sloptus pan col Jozl o)y a5
S o) dgrg bl Al obul g gl s dex
e R O
(V) 28k (3559 wollas 3o sl pl > (Slo

Jold o8 aajy dlawgy (o555 S lal (b
iy 1y sl (Slo clooliud 5 s 5 ¢ ood o,la
3 Vgoan o (il o859 (oo 51 ialion (oglio
Ol S o g9y Cuolital (e (Sleglie (e 350,
ol toglis iy a3 3 YU (glacas o byl,S5 plol ol
4 yudw (HLRT) YU 5l b eglie liyyed oJl nl L
Jols HLRT ool i Jas Sloped o (ole yol S
O 8 bl Yane 45 Casl 1S5 15 Ly yo5 ) oolizal
Y0 IRM I 55 5Yle > andl (Y) siiws ZA0 1RM
(V) 290 00 o5

Slagglon & Ml s alS b (RT)' taglie (055
s sse Lol () Gl Loy b 433 b gl b Lag o
(HLRT) YL )b L oglie o205 5o alox o] 51 iy
o5 ladow (0) 4> )8 il cov |, ams oyl Wl e
sio Sl Yloinl YU s b aglie iy yo5 45 203 o
el glojen 5 (7) audhy oledl byl jl oam »
adllas (V) sl odis 35 oledl i (slayesS il
a Myl oYL s byme 0 &S sl o8l alie
iy S b gl g St L] slas)lon
OBl cpyed JSSgn b culite Wlgioe wad (Sleglie
ol 3T ke 3aios S 5o il 35,56 Ll cla g1
9 A5 oS (laj Wdd oy pe5 0)93 cpun BN 53 oS 0
Sie i Ol ) core B il (> Colyil
&S 85 ool i ladllas (o ) Sod (g9 S o Wl
2Ly olo anlp ) wlgiee (55,5 @b Ll ler
15 ooly i e (A) AL S50 (rlaw gopiey o

! High Load Resistance Training
? Resistance training

VEY 50l F o)lads A Y 0,90 /88 um (S y pole olisls aloxo


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

oS 5l adllae g9y jl S Bab e ) Higed w2 ]
A5 351 SlalST abigls, pyp Bauses s

12! o)

2 b ol g iy o5 ek ol sla o))
ez boogS S g ol b plol VY il
99 S sl b i LS5 S TVO o 7AD) ST
R IS e ke Jols Cloyed JSSgp g (addd
Ol g Gl cdil (ol Gl o Il cdias o p)
5 b 390l izman b (b Sglite b 53 3 (Cudy
Y8 sy 355 Joeme (siludty Slyyed & win 13 5,
il celw ol dm pyed dag el s el
Slodisas 5 bl b oSilojl )3 S5 (gySHige)
=V%C slod ) g oyl ad8d > jod Fevr L JSos
o b G slaiges anle G 0ygd bl > Nad )b
o3l 8 (|5 S )bl St ollmgfy 4 (o) sl
oy [T gy B)S )13 (pyp y90 1Y) gy 41
GSly e g pasits lp peles (Solgigen]
A o e by ol el bl s 5
Bl wged Sy > laygergn g lagngSlS oSy
ol Pl ol 395 oo odlitel b Sl b g Jgke
sl abgrye (558l 4 polansl ol sl Jlail (sesl
» b olitl baises 5 clowdly S Giagg cnl
4 5kiayge Jolome (3,5 Std g gt Sl ey oSl
2 S5 Cul ddBy Ve Gl 4 9w ailsl Sals
@gio Jolwe Saly dod 4y day il 4SSl TYOC lod
29 e 29 b 5,5 S5y 4 ol S5y b s bl s
PV ol Ay yiogl YO+ zoe Jsb 3 Sal>
oy i ) odlizl b b il (el cile) Sl
03latwl by g ppany D ylbinl iz b 0)l05liwl sladiges
Jolyo 1035 dulne digad yo polis odel sy Jgoyd |
el lis Y S 50 adlllee

AT g piawd

1554

2556 Olie p il (50 oilul 4 (gieglie (1359
3 ¥Y) s 38,3 (BDNF) jio 1 2 Sy g s
Mo 93 o aS o L adl (6,500 ddlles o 3L
5,05 alto 51 BDNF Liulsél 5 el o 5,08 &l pei
GBI cage |y Gaglia Sl ye csladllas Jlis 5 (YY)
Clize )5Sl oyl Ll (YY) sl BDNF s
(VF) 18 205 35 S toglie Sty

Loazlye o 1y slite 3,85 5 @b (b5 5 oy
L (V0) amdee lts (aledll sloguly 5> (Sloglie (e
teglhe (5359 Syl Sl 4 oF drgi oS cpl 4 arg
9 Ol O S > i Slilllas @ 5l 0ud (U
i ) (GRoglie (B)y9 & () Sjglanied Gl e
@l @ @y b geomes (17) ul jlidyge (el 5 ool
45l (eglie Olyped Sde g S 5l 0)50 5> Sl
gk 5l Bam W yls gy aie ol )3 (sl imgd
Oglite (k) a5 93 b iaglie Slizyes 8T gy pl
TNF-00 ol (e 356 2 (6)9lSe) Sgliste plej 93 5
b5 » BDNF 5516 o hs-CRP gl 5516 HSP-70
D92 Sl

S8 Ry,
b Cige @ angS S (28 Aoy adlae
el o glilslie s 3 b plgl ()),S5
Sy JyS g aldlie (slaog S tadiges  (Solal yanass
ad b lalojl and ddllae Sy auilgi oo 1) o bl ansly
Oles 5:ke > gt adllae (pl )3 092 sl (228
il (slaglo; )3 1y (S5 F) Ghlejl Sl 4w I e
b oslitl (6),S5 b bty 3T 5 S e ey
o 05 plosl GFPOWET J5ble )5 L digel pox> (s
oo g polis glal Jo g0 Jolis dilw adllas 4y 34y
i ol dslS Gldlas & angs b oS b5y ol yed
b5 olo (05 53 JoSo b 5l Bpan pas (riomen (VV)
0395 a3l o YOEO (o oy (JS g B Bpae pac
G5 (5090 (b 3 & (Syge )3 (YA) Wdg YOEO S
L3030 Bl il uivs daldl 5l L g osd com] Hlod ladiges

! Brain-Derived Neurotrophic Factor
3 ot sl )T s oo 5 &5 asslime (sl )l
ol Calisee slacuns

VP 50l F o)lads A Y 0,90 /88 (S j pole olisls aloxo


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

s SS9

S Sy 8le @l 9 b gpped anda o Jold
9 Lo (ZA0 IRM) YL 4 (V0 1IRM) Lugie diuin
ade oy (b > &5 dp dAdd 90 9 S Gyl (o
G 0 Aa ) o) 93 adiged (pizmen 38 2l Jlgie
Joi 2 s IS Sz s by 395 Jgese Sl yel
A ool ol wloja b)Y

Sy 58 igal P 4 S s M o8 Aisa
B2 iy 3 el 79 ) Wl a3 el T )'ﬁL
LLZL]CT,));:L.‘WJVM | ""Tc-ﬂ:ﬂéﬂ—"‘ S |
MLRTI MLRT2 HLRT1 HLRT2

MLRT-1":70% 1RM, Rest :2min ; MLRT-2: 70%1RM, Rest:1min; HLRT-1": 85%1RM, Rest:2min; HLRT-2: 85%1RM, Rest: 1min

Slyyed JSSoy Y Jodar

(Wb 51,55 S 00 3) (32 505 ol Gt pod IS oo S Ot 85989 o
(4835 Y (5)sl) b adda Ve o) Jol asin (488> 93 (5,95 ) Jl azan
(IRM7V0 ) pg g Jgl aan (4835 Sy ()9l L 4isBs A+) pgd atin (48> S (6 9l5)) pg> azin
(IRM 700 )b pguw g pgo asin (4835 95 (5)9ls5, L 4B Av Jpgu atin (4855 53 ()9l )poes it
(4885 S5 ()90, b diBa Ve ) )l ain (488> S5 £)950)) polaey ain

! Moderate load resistance training
% High load resistance training

AT g piawd VEY 50l ¥ ool VY 693 /b jum (Sivj pole olKisls aloxe
VY-



http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

09o5l 295 o 0903l i) Cae b eslil (6,5
Ao 4 S IS (Bonferroni) (g (i

=W
Y Jodo 0 adlas o Basses b SdlS a0 Slasuine

A )

2 oSS 15 sty ()b Kl S 90> Slasuie Y Jgas

aalllas
Sl % e Bl o
Yoto () oo
A=A (W) sibosay ailes
YoEV/5Y kg/m2 Sy ey asls

SIS b b g 3T g0l ol
Jot 2 bpsie jlee Glidl § (1 SSle Olyusd Guoy
.Ju.:} b))si \“ b)Lo.»)

P SLdiged g slaer

)l oy yas 3 cnyed deby ke ol I So
Wged ¢ oliil celw Vo Cllaie 5 dn el Y8 05 plodl
S e b 4,8 JlosS (5l 9 5| b oBtalel 5 55
oiwd lawgi addd 0 490 Feor G b eyl
Gl 3 1Y yy iy oss ppe (oWT) Hitachi
bl €S b HS-CRP e b (olqSs -¥-°C
Sl g 2 opp (olnl b ol ©858) SSigles
5) BDNFg HSP-70 (TNF-0) Wi —j5,S5 ;5085 ,5:56
4 (ZellBio GmbH, Germany) »U; slpV¥l slcss
(DANA-3200, Iran) ,u, 15:¥1 ozws 5l ¢ 15¥ s,
W edlaswl

Laaly Julod g,
YV asus SPSS Jsbley I oslizel b laesls oo
b mig b pbol (IBM, SPSS, Statistics 27)
S g ey Shiggpmls gl 5l oolimel L laesls

b blg )Jlj u9‘)1 BREYSIN D9 Jby b jastie

8 SS9 g (b )3 yuite jlne Blol 5 (1 Sike s VS g

ob)lg 5UT HLRT2 HLRT1 MLRT2 MLRT1 e SSSg
P value F OSlkeT jlae Bl OSSbe Flne GBlyodl (1 S0he Flne Blyodl (Sl Fjlre Bl il sl puio
ey sVsY QD/FYEY VY VWY/AEYV/ VY VFY/ALYY/00 YEO/VEY - /0T TNF-a
eYd o al-¥ NAETind) [SVAE /YA <JAYAE- /DY VA AL foY HS-CRP
ey ¥A/AR AN Y JEEVE]4D SIVEOFE/Y Y NI 2= HSP-70
ey YEE IYeYE /YA NI =R [FOYEL/ ¥ IYYESE [ EY BDNF
p<0.05:

MLRT-1:70% 1RM, Rest: 2min; MLRT-2: 70%1RM, Rest: 1min; HLRT-1: 85%1RM, Rest: 2min; HLRT-2: 85%1RM, Rest: 1min

818 ! (HLRT2) 468> S, 59150, b s 55 S
S TAD oy s dumglie D ppicmed (PSe/)) 390 Jblise
TAD ypes b (HLRTL) aids 95 oyols, b dipiy 51,55
olS opl (HLRT2) dids S5 (655150, b dindn )15 S
el 0ds 035l Y IS5 )3 ol L(PS+/+0) 34 yloline

i 093l g pebly s el @l el
oibls g )b cus ili8l L hs-CRP (S jlude ¢ 5 yais
TVD oy 505 duslio )3 Lol il jbolixe il (6,9l oloj
013 s (MLRT2) s Sy (5,505, 5 dind )55
Jde (HLRT2) aidy 5 (6980, b dnuin )5 5 7AD
Y USS ja (pSe/e e A) el blize ials hs-CRP g8
WA 03l (LS duwlie oyl

AT g piawd

it 0905l 5 by s psell @l el

IS8 a4 TNF-a ol g 5956 )l &) cgi L ¢ 55805
ol 6ygle) gloj Rl 9 5k ad (Rl (o)blise
5 sy b ader ST TV (yed STy el
g a5 (S5 VD (yye5 b dulie > (MLRTL) ais
TAD S5q5 b duuslio > pa (MLRT2) aids Sy (6,550,
dslio 13 o (HLRTL) dids 43 (6,00, b dinin S5 S
4B S (65910 b A, S A (o pe5 SS9y L
03 TNF-0 (50 > (gyblize oS puisres (HLRT2)
o b MLRT2 S5, awlia ,5 (pS+/-+)) ad
opl Lol 15 ot Linls TNF- olsse )5 453) L HLRTL
S5 TV pyes Awslie jd (P>4/40) 395 Jblixe jzals
ZAD pyei b (MLRT2) dids G (6,90, g dindin ),

VEY 50l F o)lads A Y 0,90 /88 um (S y pole olisls aloxo


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

i 0903l g by oS geil @l elly

ol g )l ©ad Gl L BDNF o6 5 £ 5
Ol & S (P /e V) b Jblize (l381 69l oo
BDNF (30 555y o (2alS 5 cond (gl 38l L oS sl

by s pme iolsdl

i oseil 9 bly o (igeil gl elelp
Uil 5 b o ilisl b HSP-70 ,sts e o yisss
b5 F USE (PS-/e 1) il Joline (208 (6305 ol
oo Colywl oy ials 5 cud (wliel 4 e .
43,5 HSP-70 _tals’

TNF-a (pg/ml)

245.1

MLRT-1 MLRT-2

HLRT-1 HLRT-2

e gy (gl sl s 55 oy TNF-0L (Sl Y JS
sMLRTLUHLRTL ; MLRT2 ;505 colis b v sanlie Joline (ol & 1S53 o ped aw b MLRTL 005 oglisna
Sl Lt 1) Jlobias 5818 4S oy S 4y b HLRT2 05 ciglis €* sl HLRT2
MLRT-1:75% 1RM, Rest: 2min; MLRT-2: 75%1RM, Rest: 1min; HLRT-1: 85%1RM, Rest: 2min; HLRT-2: 85%1RM, Rest: 1min

MEAN HS-CRP

MLRT1 MLRT2

MLRT-1 MLRT-2

Cl (4
0.7908 0.828
0.688

HLRT1 HLRT2

hs-CRP

o3 gy sl Sl am (5 oy NS-CRP (:S3le sl .V UK
350 opyes aw by HLRT2 b sse ialS b*
MLRT-1:75% 1RM, Rest: 2min; MLRT-2: 75%1RM, Rest: 1min; HLRT-1: 85%1RM, Rest: 2min; HLRT-2: 85%1RM, Rest: 1min

HSP-70

d
9.083 b b
¢ %
i i |

HLRT-1 HLRT-2

e almg yo (sl Sl am 55 p s HSP-70 0 S5bke auylie £ JSU

350 pyed dw & G HLRT2 (o je5 )b e ials C*
MLRT-1:70% 1RM, Rest: 2min; MLRT-2: 70%1RM, Rest: 1min; HLRT-1: 85%1RM, Rest: 2min; HLRT-2: 85%1RM, Rest: 1min

AT g piawd VEY 50l ¥ ool VY 693 /b jum (Sivj pole olKisls aloxe
\SYY


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

|
b b
- B

MLRT-1 MLRT-2

BDNF

%

HLRT-1 HLRT-2

Ot gy (sl sl 55 pw BDNF (Siko ailie .0 JSi

3500 09,5 A 1 o 1> ime OB A (503 pe dur 4 Conmns > e il38l Cot L ld dmo i3 b
MLRT-1:75% 1RM, Rest: 2min; MLRT-2: 75%1RM, Rest: 1min; HLRT-1: 85%1RM, Rest: 2min; HLRT-2: 85%1RM, Rest: 1min

hs—CRP ,3lie y eglio lupes pib Logas
S A5 pasuie Wb pbol Wl () A p & b
ol polie jholize galS cel olitul 5 teglie <l el
o5 2 55 ladlae ppizmen (YY) 255 bl g
5l ;hs —CRP jblixe ials a5 sl sl Jlwle WJlo
A5 oy lis gldalllas )3 (YD) 3l 239 oglie <l ped
blsyl Sldl jials b ool ol b teglie @l yoi oS
3y90 |y pdblie clpl Koo (gaw I (YF) 3yl euiiuwe
Gl Jols o 3,5 S el 5 ingn ol
2 (YY) by teglie byl ;3 hs -CRP (56 l5ue
st (steglie (yped 5l CRP clle 50> adlllas
o) 00 (ol Jloasl LY (YA) cadly ili8l gyl sz
Sladiged blyd 5 Gl ped colate (sl Yieas! wlabss
g GRS

Sluyes 0 HSP-70 ,olie ials iagh opl o
Jskes ozl 5 ote sl it 5 sanlis HLRT
Iy Jsbw &S sl HSP-70 a5y pusmno (S U cas
2 A1) WS el o3)ly jlis g ol ply
3556 b b by ol yed a5 L ooy Ui (glaslllas
SENY) s e ials 1y Gled! sb) Jls! (HSP-70
CBlae HSP-70 polie i3l imgh 50 500 (ow
A5 gle 550 saddlas 3 (V) A edmlie (o859 Sy ped
9 (F7) Spesm YU 1, HSP-70 o (0559 sV oyl &5
D599 > OMae 4 cuwl b culite HSP-70 paw yuss
B30y Slizyed G155 e b e o e £
A8l (B nl polie p

dlie BDNF i (ilidl gadss cpl (S0 ls )l
b Gn @iy o 9l ol b HLRT <l pes

AT g piawd

VEYY

z .

@b b (Jaglie cppeS Almg S o ShagRy 0l 2
31 3 (AA0 IRM) YU @i b oy pe5 9 (V0 IRM) Lawgio
O Jole i 0 (g)blixe yialS e 3l e celw ¥F
osalie hS-CRP k! ,5:516 g HSP-70 (TNF-o k!
abld 5939 BDNF (5518 55 jbolime (i0l38] puioon 9 A

oexed HLRT clyyes &8 sl ol dass )
G35 S sl aser (LLRT) ol b b by
dgub2 ‘_’)l)&‘m 9 Sygue (pred .(\"°k) BVES 19 u.._aslf l)
Oliypo3 aliie |y (teglio Sy pes 153 (ool slaygis
Oloyed ad ol admgh 5o (Fe) Wb gl elatl
Diss dSes 3500 9 TNF-0 s (ol crge (loglie
b oglie Glyyes o ol ol gladlas ls (Y0) wi
B 0 Slas 4 Ol Lials g TNF-a 516 ials
‘_')19? S0 Yo g9y g &S glaadlas .(Y'\) JJSGa K8
S om TNF-o  slewdly zobaw a5 o lis guls ab plo]
ol 5 C8L S g2 B jboay a3 sy plal
gy adlas > Blis > (YY) Ll )5 58 oB)s
Blgs o BAb 5 e SV ol Sl ped M ool L (6,500
Ol o3 Jlio 3 5 W5d Ll sadanly Sial38l 4 e
Sl Sl o cunlio colypwl glaoyed b aad 9 lawgio
bL\J)‘ )a) )i.v.) dalua.a )J .(\Y) Jag .)l}ul W) u)‘ ).) l) 39».@(#
caly dg2g Ll Jelge Gialil g oyl AD G pediane
I log Wy o)y Sloyed 150 (5y95e dlie 15 .(3)
13,5 05T Ol lime > Liull a9 TNF- 0 ales
OlF e B398 Sladod o aslie gl Jlas! LYs j1L(YY)
Celo 3 g Cauiz Grizrad 3 Oliyed S5 g 5
905 0)LBl (pye3 1 A (6 s>

VP 50l F o)lads A Y 0,90 /88 (S j pole olisls aloxo


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

Tohw AL (aglie (pyed Bl Cgliste (a3 (slao)g
A {F) e el e 53 S
Jele 5 CRP (alS dyen & (ioglie (2508 (lllnc
Aol awsh bl sMas odg5 ilidl b g o TNF-a
roglie (nyed VL e &Sl e sled Gionen
Al coge (ppd glojse 5 Olddy wlyped olis)
ON Sy Ol b cwl (e & 20,5 o oldlus
(FY) aib b pe

osals gy glad s oldl s eglie byl dlag S
& gusly ;3 TNF-0U polie (FY) ool J35,56 Sl Jolge
oMb Sl e oS Wb RIPI Sl eglis oy
4 03,5 pyed o3l aS bad e bl M ola Sl
25 2Rl 88 Gy S 4 ol Cansy Sy il csp
Sl yed 8l a3 0oy s ¥ JSW 2 dylge cpl A e
Bl 8 ghlsn > ol G sboygSE p (eglie
e Jelse 1S 0y cels d)ls,'l,., ool Sglite 05
2 INF-0 b bl Gi slaygiSh 1) 095 00 (ol
Sy oo 93 Gliee JS s 4y el 3 e TF Celo e
IL-10 ohdlius slayesh wlg g o0 el g5 oS
TNF-0 ;e85 il el celo V¥ cubis b as ded o0
OBy Vb ple gk wre dlge S (S (00) 295 0
oy plodl jl celu VF i8S b oS cul ool as Jolge
Sad ol o sl gl hals el (aa celo YF)

soglie il yad poes g Al dunlde )0 oS (gladdllas j3 g
So eglia @iy yed 3 45 A (B9, 35 pbsl BDNF
23,500 3Lj BDNF v pyed o5l & 229 (9
coMo ) BDNF gaw (liél b ieglie clyyes
o lalio &8 Sod e 3 (F0) cul IS,
S0 JlainS A g9y g elitel 5 (aglie Ol je
ol ) BDNF g (52505 39y 53 » &5 A5 jaside
sty JB b 4 Sl (Jeglie (nyed (V0) a3
ol Jls £e 5l G cpue 3131 Lo 43 1) BDNF glaws
(FY) ams

S cal padlie b Sl 4835 clae )y
gk Bl Sk (pyed b 5 g9 4 bgye Kl e
Ol Gl L cwlie ol Gl Jolgs Sials SOl L
A Lol cul jlins (65 50 (geglie collad I 86 L
Ll el G & dalg 1y ials ol aslS Gllllae
Ol OMb 050 Ll (Gl Sl ejls oS
by el 5o bcw o gl gl g (steglie
Caol (0L sla ya8ls

o o i 1y Ol ials  seglis ol yei alag S
0Pl cuaS L TNF-0 0f (aungig) & Canl 0ad jasule
Slgice (stoglis (03 (FY) Conl baipo (ISl (sladomnle
G (So3e)g230 gy Oledll &5 WS o] SMde ]
S g Gy Lol s S g W5 Jolis g ol )] &
On 68 gloj g Do (D gy u*’L*’I 2 ol (Sen

lMWklﬂE responses to RT

Circulating
levels

START BT 24 h

INFLAMM-AGING

T [ Changes in Basal Levels ]

| Acute Response to Resistance Training (RT) |

L6 Anti-inflammatory response by PBMC on myokine

1 stimulation
IL-10
IL-1ra
sTNF-R

/FJ— Stop RT

ANTI INFLAMM-AGING B

Circullating
levels

IL-1ra
sTHF-R

id0 | Semmeeee

I Baseline

T 9 Weeks

Sliyyed 0l gl B (5)08 oyl @t Al ey odlas g el Jelse g 13,5 50 dlie eglie (yye 4 3l gl 1SS

SMas oy Ll b Yl Sl b Silis ials
Sl yed poe Sili8l &S ol L sl deled .l o e

AT g piawd

9y LeyS g gohaw (EalS b aglio (pyed (B)b ]
S amde ol Gladss (F) 58 e Sl Cldl e

VP 50l F o)lads A Y 0,90 /88 (S j pole olisls aloxo


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

asiss 96 s BDNF 5 hs-CRP HSP-70.TNF-t (sla 5356 5 by codlad 51 /0l Kat 5 3lioo

(HLRT) YU ,b L eglie lyyed I g o 3yl o]
23,5 oalatuwl

(13548 9 ;S

irs S paass 58 dls) Jobs dllis )
2 ohdimgs 10 (il o cudy anly (oMl SljT olily 5
Coglre pyivee laio)lS Slesj 5l &8 Wby o pjY 295
9330 753 S onlol gy oy 5 5 oK (tmgly
S5 gtmt (Sbjy psle (i o5l olojls olSiyloj]
g G108 JloS 30 (sladiges 4l (pizen g Ol
Syl Suis

&l (o,lx
D) g2 (Bl g (o (Blie 4o)lF 4gSoun

Sl Culos
ol a2l Jlo Coles Limgs oyl

S Ol Ve
weS joeme b Slllas )b S @l 48,5, dllie oyl
JESYES IRC S PRV SO PN VO B BN -6 NS YN
cligos e 35,0, IRIAU.RASHT.REC.1402.047
Colo )3 imgh b oled Cusl (S B0l 3yl

IRCT20240305061178N1

‘)@M’ "93 C;S)Lu&.o
d)i’)lJ 9 Tuoual g sbioo )JT la-wy 4\,3]5‘ PV| 79 uo)K: 9 I)?I
ply ploxl asele Lople 5 Slad ey 5183 LT Loy

References

1. Anjum, M.M., et al., Overcoming barriers in
cystic fibrosis therapy through inhalational lipid
nanoparticles: Challenges and advances. Journal of
Drug Delivery Science and Technology, 2023:
.105068. (in Persian).

2. Sarellis S.D., The Effects of high-load versus
low-load resistance training on isokinetic knee
extensor and flexor peak power, vastus
intermedius, and vastus lateralis muscle thickness
in untrained overweight and obese adults. 2020,
Arizona State University.

3. Kambic T., et al., Protocol: Effects of high-load
and low-load resistance training in patients with

AT g piawd

2 dlg o (Al ue g Oladd Wl el i) eglds
s b Ylaasl o sl wal (2 o) ol s ol
b eglie Oluyed (S)lke & (Y) cwl basye o oS5
Ol Jolse 353 45 02 0355 a5 (SMas 09 )
o sl i Jelys il sl w0 Mg el
A il GAd b eglie Sl ped (YY) 298 0 TNF-a
9 Ml Colpl loj pials wa g )b Al L &S
Hgdeo bl 5 ] slaygS ialS g

Ob) w03y 4 Sy iagh (nl lacudgixe |
9 4wl U5 )3yl Jimgh 4 358 0 Slacudny 9355 o)L
SpSoilul Grmen 95 pbdl dald oS jpas L
xSl plos b cos el 15 5 el slayssE
2 3l Oglite oo )3 sygiSB ol (uyp 1 30 )13
bbee Gimgd nl 50> Ohletiey Sl yed alag

8 75 ot
soolie il yed a8 ob lis adllas ol guls ¢ S )eboay
o hwgio S b ogli Sliped & Comd YU L L
Osed gld ey o ials 1) HSP-70 4818 uoen
b g b xe 3 BDNF 51 5w ioli8l as™ oy oLis
b (gteglie ©lyped a5 58 plo i adly cpl & args

2 ol i Jelss ials el sl o (HLRT) YU b
L oS b oo 9GS b (Jleglie liy po3 258 jludy o
ool bcws o Colywl loj Lials 5 cly s Hb o5l
5 el o Called (IS g g5 n Vlais) 2930
P d9hie ity wisd el Jelse ialS a3
o Cllsd fass 4 Sl K555 o o5 3)lse (6l

coronary artery disease: rationale and design of a
randomized controlled clinical trial. BMJ Open,
2021. 11(7).

4. Calle M.C,, and M.L. Fernandez, Effects of
resistance training on the inflammatory response.
nutrition research and practice, 2010. 4(4): 259-69.
5. Kitsuda Y., et al., Impact of high-load resistance
training on bone mineral density in osteoporosis
and osteopenia: a meta-analysis. Journal of Bone
and Mineral Metabolism, 2021. 39: 787-803.

6. Sarkar S., et al., Effect of high-intensity interval
training on antioxidant status, inflammatory
response and muscle damage indices in endurance

\f~\‘" k‘.’.l': A‘“ b)loaiﬂ i‘\ b)’é/aﬁ? éﬂ)}?‘ f’lﬁ b@‘éw


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

it 06 » BDNF 5 hs-CRP HSP-70.TNF-0t (sl 5556 s by s cedlad 531 /0l 1K0n 5 Hlios

team male players. Apunts Sports Medicine, 2021.
56(210): 100352.

7. Liu Y., et al., Short-term resistance exercise
inhibits ~ neuroinflammation  and  attenuates
neuropathological changes in 3xTg Alzheimer’s
disease mice. Journal of Neuroinflammation, 2020.
17: 1-16.

8. Borde R., T. Hortobagyi, and U. Granacher,
dose-response relationships of resistance training in
healthy old adults: a systematic review and meta-
analysis. Sports Medicine, 2015. 45: 1693-720.

9. Metsios, G.S., R.H. Moe, and G.D. Kitas,
Exercise and inflammation. Best Practice &
Research Clinical Rheumatology, 2020. 34(2):
101504.

10. Azizbeigi, K., et al., Effect of moderate and
high resistance training intensity on indices of
inflammatory and oxidative stress. Research in
Sports Medicine, 2015. 23(1): 73-87. (in Persian).
11. Wang, S., et al., Effect of exercise training on
body composition and inflammatory cytokine
levels in overweight and obese individuals: a
systematic review and network meta-analysis.
Frontiers in Immunology, 2022. 13: 921085.

12. Cerqueira, E., et al., Inflammatory effects of
high and moderate intensity exercise—a systematic
review. Frontiers in physiology, 2020. 10: 1550.
13. Beutler, B. and A. Cerami, The biology of
cachectin/TNF--a primary mediator of the host
response. Annual review of immunology, 1989.
7(1): 625-55.

14. Vassalli, P., The pathophysiology of tumor
necrosis factors. Annual Review of Immunology,
1992. 10(1): 411-52.

15. Carneiro, M.A,, et al., Effects of resistance
training at different loads on inflammatory
biomarkers, muscle mass, muscular strength, and
physical performance in postmenopausal women.
The Journal of Strength & Conditioning Research,
2022. 36(6): 1582-90.

16. Kim, S.-D. and Y.-R. Yeun, Effects of
resistance training on c-reactive protein and
inflammatory cytokines in elderly adults: A
systematic review and meta-analysis of randomized
controlled  trials.  International  Journal  of
Environmental Research and Public Health, 2022.
19(6): 3434.

17. Benavente, C., et al, Hormonal and
inflammatory responses to hypertrophy-oriented
resistance training at acute moderate altitude.

AT g piawd

International Journal of Environmental Research
and Public Health, 2021. 18(8): 4233.

18. Akbulut, T., et al., The role of different
exercises in irisin, heat shock protein 70 and some
biochemical parameters. Journal of Medical
Biochemistry, 2022. 41(2): 149.

19. Lu, J., et al., High-intensity interval training
alleviates exhaustive exercise-induced HSP70-
assisted selective autophagy in skeletal muscle. The
Journal of Physiological Sciences, 2023. 73(1): 32.
20. Kruger, K., T. Reichel, and C. Zeilinger, Role
of heat shock proteins 70/90 in exercise physiology
and exercise immunology and their diagnostic
potential in sports. Journal of Applied Physiology,
2019. 126(4): 916-27.

21. Dimauro, I., et al., Systemic response of
antioxidants, heat shock proteins, and inflammatory
biomarkers to short-lasting exercise training in
healthy male subjects. Oxidative Medicine and
Cellular Longevity, 2021. 2021.

22. Mogharnasi, M., et al., The Effects of
resistance and endurance training on levels of
nestin-1, HSP70, insulin resistance and body
composition in women with type 2 diabetes
mellitus. Science & Sports, 2019. 34(1): e15-e23.
23. Quiles, J.M., et al., Impact of resistance training
program configuration on the circulating brain-
derived neurotrophic factor response. Applied
Physiology, Nutrition, and Metabolism, 2020.
45(6): .667-74.

24. Arazi, H., et al., Acute effects of strength and
endurance exercise on serum BDNF and IGF-1
levels in older men. BMC Geriatrics, 2021. 21: 1-8.
(in Persian).

25. Benini, R., et al., Influence of sex on cytokines,
heat shock protein and oxidative stress markers in
response to an acute total body resistance exercise
protocol. Journal of Exercise Science & Fitness,
2015. 13(1). 1-7.

26. Moran, J., et al., A meta-analysis of resistance
training in female youth: its effect on muscular
strength, and shortcomings in the literature. Sports
Medicine, 2018. 48: 1661-71.

27. Nakhai and Pakrovan's study of the frequency
and causes of consumption of nutritional
supplements in the athletes of bodybuilding clubs
in Kerman, 2013. Scientific Journal of Rafsanjan
University of Medical Sciences, 2014. 12(11): 873-
80 (in Persian).

\f~\‘" k‘.’.l': AY‘ b)loaiﬂ i‘\ b)’)/aﬁ? éﬂ)}?‘ f’lﬁ b@léw


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

it 06 » BDNF 5 hs-CRP HSP-70.TNF-0t (sl 5556 s by s cedlad 531 /0l 1K0n 5 Hlios

28. Bobeuf, F., et al, Combined effect of
antioxidant supplementation and resistance training
on oxidative stress markers, muscle and body
composition in an elderly population. The Journal
of Nutrition, Health & Aging, 2011. 15: 883-9.

29. Carneiro, M.A,, et al., Effect of whole-body
resistance training at different load intensities on
circulating inflammatory biomarkers, body fat,
muscular strength, and physical performance in
postmenopausal women. Applied Physiology,
Nutrition, and Metabolism, 2021. 46(8): 925-33.
30. Sabouri, M., et al., Inflammatory, antioxidant
and glycemic status to different mode of high-
intensity training in type 2 diabetes mellitus.
Molecular Biology Reports, 2021. 48: 5291-304.
(in Persian).

31. Nogueira, M.E., et al., High-protein diet
associated with resistance training reduces cardiac
TNF-a levels and up-regulates MMP-2 activity in
rats. Archives of Physiology and Biochemistry,
2022. 128(6): 1630-6.

32. Soltani, N., et al., Resistance exercise training
augments the immunomodulatory adaptations to
aerobic high-intensity interval training: HIT
prescription, TLR4 pathway, and negative
regulatory proteins. European Journal of Sport
Science, 2023(just-accepted): 1-24.

33. Gonzalez-Gil, AM. and L. Elizondo-
Montemayor, The role of exercise in the interplay
between myokines, hepatokines, osteokines,
adipokines, and modulation of inflammation for
energy substrate redistribution and fat mass loss: a
review. Nutrients, 2020. 12(6): 1899.

34. lhalainen, J.K., A. Hackney, and R. Taipale,
Changes in inflammation markers after a 10-week
high-intensity combined strength and endurance
training block in women: The effect of hormonal
contraceptive use. Journal of Science and Medicine
in Sport, 2019. 22(9): 1044-1048.

35. Mardanpour Shahrekordi, Z., E. Banitalebi, and
M. Faramarzi, The effect of resistance training on
levels of interleukin-6 and high-sensitivity C-
reactive protein in older-aged women. Elderly
Health Journal, 2017. 3(1):. (in Persian)

AT g piawd

36. Kamiya, M., et al., Low-intensity resistance
training to improve knee extension strength in
community-dwelling older adults: systematic
review and meta-analysis of randomized controlled
studies. Experimental gerontology, 2023. 172:
112041.

37. Kehrer, P., K. Kelly, and N. Heffernan, Does
immediate feedback while doing homework
improve learning? grantee submission, 2013.

38. Tavvafian, N., et al., Effects of glycyrrhizic
acid supplementation during nonlinear resistance
training on inflammatory markers and muscular
damage indices in overweight young men. Obesity
Medicine, 2020. 17: 100178. (in Persian)

39. Morano, K.A., New tricks for an old dog: the
evolving world of hsp70. Annals of the New York
Academy of Sciences, 2007. 1113(1):. 1-14.

40. Eidukaité, S., N. Masiulis, and M. Kvedaras,
Exploring the preliminary effects of Resistance
Training on Total Brain-Derived neurotrophic
factor (BDNF) levels in elderly individuals: A pilot
study. Baltic Journal of Sport and Health Sciences,
2023. 2(129): 4-10.

41. Setayesh, S. and G.R.M. Rahimi, The impact of
resistance training on brain-derived neurotrophic
factor and depression among older adults aged 60
years or older: A systematic review and meta-
analysis of randomized controlled trials. Geriatric
Nursing, 2023. 54: 23-31. (in Persian)

42. Nielsen, AR. and B.K. Pedersen, The
biological roles of exercise-induced cytokines: IL-
6, IL-8, and IL-15. Applied Physiology, Nutrition,
and Metabolism, 2007. 32(5): 833-839.

43. Sardeli, AV., et al., Effect of resistance
training on inflammatory markers of older adults:
A meta-analysis. Experimental Gerontology, 2018.
111: 188-96.

44. Valeria Oliveira de Sousa, B., et al., Physical
exercise, obesity, inflammation and neutrophil
extracellular traps (NETsS): a review with
bioinformatics  analysis.  Molecular  Biology
Reports, 2021. 48(5): 4625-35.

\f~\‘" k‘.’.l': AY‘ b)loaiﬂ i‘\ b)’)/aﬁ? éﬂ)}?‘ f’lﬁ b@léw


http://dx.doi.org/10.61882/jjums.11.3.1667
http://journal.jmu.ac.ir/article-1-788-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-13 ]

[ DOI: 10.61882/jjums.11.3.1667 |

Momtaz & et al/ The Effect of Exercise Activity on TNF-a, HSP-70, hs-CRP, and BDNF Factors on Female
Bodybuilders

The Effect of a Period of Resistance Exercise with Two Different
Intensities and Recovery on Tumor Necrosis Factor-Alpha, 70 Kilodalton
Heat Shock Protein, C-Reactive Protein, and Brain-Derived Neurotrophic

Factor in Blood Plasma in Female Bodybuilders

Received: 24 Jul 2024 Accepted: 16 Nov 2024

Azar Momtaz', Ramin Shabani” ?, Alireza Elmieh?

1. PhD Candidate in Exercise Physiology, Department of Physical Education and Sports Sciences, Rasht
Branch, Islamic Azad University, Rasht, Iran 2. Professor in Exercise Physiology, Department of Physical
Education and Sports Sciences, Rasht Branch, Islamic Azad University, Rasht, Iran 3. Associate Professor in
Exercise Physiology, Department of Physical Education and Sports Sciences, Rasht Branch, Islamic Azad
University, Rasht, Iran

Abstract

Introduction: Resistance training with high loads of HLRT causes physiological changes in the immune
system, affecting the athlete's health and performance. This study investigated the effect of a period of
resistance activity with two different intensities and recovery on TNF -a, hs-CRP, HSP-70, and BDNF in
the blood serum of female bodybuilders.

Materials and Methods: In this semi-experimental study, 12 healthy female bodybuilders (age 30+5)
volunteers, after filling out the consent form, performed exercise programs with 70% and 85% 1RM
intensities and two recovery times of one and two minutes. 36 hours after each exercise, blood sampling
was done after fasting for 10 hours. Plasma was separated from blood cells by centrifuging at 4000g for 10
min, clear plasma supernatant was aliquot, and stored at —20°C until required for use. In the end, all levels
of TNF-a, hs-CRP, HSP-70, and BDNF were checked simultaneously. SPSS version 27 software was used
to analyze the data at a significance level of p<0.05.

Results: Based on the results, high-intensity resistance training (HLRT) compared to moderate-intensity
resistance training (MLRT), with an increase in training intensity up to 85% 1RM and a one-minute
recovery, significantly reduced TNF-a levels (p<0.001), and hs-CRP (p<0.025) and HSP-70 (p<0.0001),
also resulted in a significant increase in BDNF serum level (p<0.0001).

Conclusion: Increasing the intensity of HLRT resistance training has no negative effect on the immune
system, and this is probably due to the reduction of the pro-inflammatory factors TNF-a, hs-CRP, and
HSP-70 and the increase of the BDNF factor in female bodybuilders.

Keywords: Brain-Derived Neurotrophic Factor; C-Reactive Protein; Heat-Shock Proteins; Tumor
Necrosis Factor-alpha; Resistance training
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