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Abstract

Introduction: One of the recommended exercises for breast cancer
patients is Pilates, which, although is useful in some aspects, but its
effect on the immune system is not clear. The aim of this study was to
evaluate the effect of eight weeks of Pilates exercises on immune
factors in women with breast cancer.

Methods: Participants of the study included 30 breast cancer patients
aged 30-57 years who participated in the study voluntarily and were
randomly divided into two groups of exercise (n=18) and control
(n=12). Finally, according to the exclusion criteria, participants were
studied in two groups of exercise (n=15) and control (n=28). The
exercise group performed Pilates training for eight weeks, three days a
week, for 60 minutes per session. Blood samples were taken from the
two groups at baseline and 48 hours after the exercise training.

Results: The variables in the two groups of exercise (n=15, age:
40.66+ 6.30 years, BMI: 26.67+5.27 kg/m?) and control (n=8, age:
49.12+7.31+ 31 years, BMI: 28.96+4.03 kg/m?) were compared. The
results showed that Pilates training had no significant effect on
neutrophil at baseline (51.58+5.77) and post intervention (56.75+ 8.69)
compared with the control group at baseline (53.87+5.11) and post
intervention (52.87+3.22) (P=0.19). Pilates training had no effect on
Lymphocyte at baseline (40.25+7.50) and post intervention
(37.75£10.04), compared with the control group at baseline
(36.86£6.74) and post intervention (37.87+5.64), (P=0.84). Also,
Pilates training had no significant effect on the ratio of neutrophils to
lymphocytes in the exercise group at baseline (1.34+0.37) and post
intervention (1.64+0.59) compared to the control group at baseline
(1.52+0.40) and post intervention (1.42+ 0.25) (P=0.23).

Conclusion: Breast cancer patients can participate in Pilates exercises
without any side effects on the immune system. Still, the intensity of
these exercises may not have been enough to improve immune function.

Keywords: Exercise Training, Pilates, Breast Cancer, Neutrophils,
Lymphocytes
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Introduction

It has been observed that, in breast cancer
survivors, insufficient immune function
may be associated with the progression of

the disease (1). Lymphocyte count,
neutrophil count, and their ratio are
important immune parameters in the

diagnosis and progression of cancer (2).
Various methods have been suggested to
breast cancer patients for reducing cancer
complications or increasing the patient’s
life expectancy. One of them is exercise.
Various exercises can induce different
effects on immune system. Endurance
exercise reduces the amount of tumor
macrophages and neutrophils, especially in
the early stages of tumor growth, and
reduces tumor volume (3).

Given that Pilates exercises have been
shown to affect metabolic properties such
as fats, hormones, inflammatory markers,
and muscle damage (4), they may also
affect the immune system. Therefore, the
aim of the present study was to evaluate
the effect of eight weeks of Pilates training
on neutrophil and lymphocyte counts and
the ratio of the two in women with breast
cancer.

Materials & Methods

In this quasi-experimental study, 30
women with breast cancer participated
voluntarily and were randomly divided
into a Pilates group (n=18) and a control
group (n=12) (the groups were not of
equal size because of the greater
probability of dropout in exercise group).
Finally, considering exclusion criteria, 15
and 8 women were included in Pilates
training and control groups, respectively.
None of the participants in the Pilates
group and control group participated in a
regular exercise program before taking part
in this study. During this time, the control
group resumed their normal daily
activities. In order to observe the ethical
principles, both control and training groups

were given the opportunity to participate in
a free Pilates class after the research
intervention.

Inclusion criteria were being at least one
year post total or partial masterctomy,
having finished chemotherapy, having no
metastasis (5), being able to perform the
exercise with the approval of a
cardiologist, and not having any condition
that could limit physical activity or
compromise immune function. Exclusion
criteria included recurrence of the disease
leading to chemotherapy, radiation
therapy, etc., metastasis of the disease, any
mental or physical problems leading to
inability to perform exercise, severe
anemia (b).

Blood samples were taken from both left
arm veins 48 hours before the start of the
study and 48 hours after the last exercise
session. The training group then
participated in Pilates training for 8 weeks,
three sessions per week. The exercise
sessions were held in the evening and
lasted 20 to 60 minutes.

The heart rate was maintained at the range
corresponding to moderate intensity (50%
of maximum heart rate estimated using the
formula: Maximum heart rate=220- age).

Results

Neutrophil, lymphocyte, and neutrophil to
lymphocyte ratio were not significantly
different post intervention compared with
the baseline in any of the study groups
(P>0.05) (Table 1).

Analysis of covariance was used to
compare the training and control groups,
using baseline values as covariates and
post intervention values as the outcome.
There was no significant difference in
neutrophils (F=1.81, P=0.19), lymphocytes

(F=0.03, P=0.84), or the ratio of
neutrophils to lymphocytes (F=1.49,
P=0.23).
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Table 1: Within-Group Comparison of Variables in Two Groups of Pilates (N =15) and Control (N =8)

Pilates (mean = SD)
Variable Baseline Post

intervention

P Control (mean £ SD) t P
Baseline Post
intervention

Neutrophil (%)

51.58+£5.77 56.75+8.69

1.906 0.083 53.87+5.11 52.87+3.22 0.543 0.604

Lymphocyte (%) 40.25+7.50 37.75+10.04 0.673 0.515 36.86+6.74 37.87+5.64 0.882 0.407
Neutrophil to lymphocyte  1.34+0.37 1.64+0.59 1585 0.141 1.52+0.40 1.42+0.25 1.088 0.313
ratio

Discussion to be rooted in cardiovascular changes,

In general, according to the results of the
research, it seems that eight weeks of
Pilates training does not have a significant
effect on Dblood neutrophils and
lymphocytes and inflammation (ratio of
neutrophils to lymphocytes), thus neither
weakens nor strengthens the immune
system. No study was found to evaluate the
effect of Pilates on neutrophils and
monocytes. Schmidt et al showed that 12
weeks of endurance or resistance training
during chemotherapy had no significant
effect on immune system indices in
patients with breast cancer (6). The results
of the present study were different from
the previous findings. Many studies today
emphasize that strenuous, prolonged
exercise would compromise the immune
system. These strenuous activities disrupt
the functioning of immune system
components such as antibodies and
lymphocytes (7). The difference in the
intensity of exercise can probably be the
reason for this discrepancy. As in the study
by Estruel-Amades et al (8), it was
observed that the intensity of exercise can
affect the immune response, and low
intensity exercise had no effect on
neutrophils and 5 weeks of high intensity
exercise in rats reduced neutrophils.

Leukocytosis and increased neutrophil
counts during exercise have been reported

References
1. Amens JN, Bahcecioglu G, Zorlutuna P.
Immune System Effects on Breast Cancer.
Cell Mol Bioeng. 2021; 14(4): 279-92.

increased cortisol levels, increased core
temperature, muscle damage, growth
hormone, and catecholamines (9). In
addition, prolactin and other unknown
factors may be involved in leukocytosis
and increased neutrophil counts due to
exercise (10). It seems that the lack of
significant effect of Pilates on the immune
system may be due to the small number of
subjects. In addition, because Pilates
largely is performed at low intensity and
does not involve movement with high
power output, or heavy muscular and
skeletal loading, it could not induce
sufficient load for changing the status of
immune function.

Conclusion

In general, the results of the present study
showed that Pilates exercises do not have a
negative effect on immune cells including
neutrophils and lymphocytes, and their
ratio. According to the results of the
present study, it is recommended that
patients with breast cancer use Pilates
exercises without worrying about possible
immune system problems caused by some
exercises, and considering the positive
effects of these exercises confirmed in
previous research, it can be recommended
besides medication therapies to reduce the
complications of this disease.

2. Rosales, C. Neutrophil: A Cell with Many
Roles in Inflammation or Several Cell Types?
Front Physiol 2018; 9: 113.

15(1): 18-32


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

The Effect of Eight Weeks Pilatese Training on ...

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

15(1): 18-32

. P, Gavriatopoulou M, Kastritis E, Dimopoulos

MA, Terzis G. Exercise-Induced Changes in
Tumor Growth via Tumor Immunity. Sports
(Basel). 2021; 9(4):46.

. Kim HJ, Kim J, Kim CS. The effects of pilates

exercise  on  lipid  metabolism and
inflammatory cytokines mRNA expression in
female undergraduates. J Exerc Nutrition
Biochem. 2014; 18(3):267.

. Aydin M, Kose E, Odabas I, Meric Bingul B,

Demirci D, Aydin Z. The Effect of Exercise
on Life Quality and Depression Levels of
Breast Cancer Patients. Asian Pac J Cancer
Prev. 2021; 22(3):725-32.

. Schmidt T, Jonat W, Wesch D, Oberg HH,

Adam-Klages S, Keller L, Rodcken C,
Mundhenke C. Influence of physical activity
on the immune system in breast cancer
patients during chemotherapy. J Cancer Res
Clin Oncol. 2018; 144(3):579-86.

. Arroyo E, Tagesen EC, Hart TL, Miller BA,

Jajtner AR. Comparison of the lymphocyte

response to interval exercise  versus
continuous exercise in recreationally trained
men. Brain Behav Immun Health. 2022;
20:100415.

. Estruel-Amades S, Ruiz-lglesias P, Périz M,

Franch A, Pérez-Cano FJ, Camps-Bossacoma
M, Castell M. Changes in Lymphocyte
Composition and Functionality After Intensive
Training and Exhausting Exercise in Rats.
Front Physiol. 2019; 10: 1491.

. Hosick PA, Berry MP, McMurray RG,

Cooper ES, Hackney AC. Relationship
between change in core temperature and
change in cortisol and TNFo during
exercise. J Therm Biol. 2010; 35(7):348-53.

10.Jones David A, Mundel T, Coxjaime P.

Exercise, heat stress and the interleukin-6
response: support for temperaturemediated
neuroendocrine regulatory mechanisms. Med
Sport. 2010; 14:96-102.


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

gy Alia
09 wiw S ok 3l (B g g M Sl poi i Cuid il
b ol g 4 iso Uy 4

[ ! LTow . v
ox dg> ¢ (g0g0mo ddwl ¢ o b (K9S o3 po ¢ Slowdw bgy

- . B3 & . . P E LR E3hd \
Ol e 5l olRls (S5 pole 5 (wlidilg; 0aSiils ¢ 23559 pole 25

NS>

E 4

05 Dlayed S o (el oiws Al (Bl abgrye slapleys 5 Gl Ol taedie
e vghiee dleidny phler (nl () kS 29 5 2)lse (Fn el ln (Shy) Dl
Sebe gz (B p il az ST S cl Gy Sy s Gl Ol hle & 3l S5
iy e atin Coto 56 )y §BoS (pl Bus e atiie eyl ptae 5 o] 56 bl oo

g2 Ol Gl 0 Mie U5 50 (el (1o, D

O (g aeld 50 ity Gl a0 Mie (U5 51 A T Bl (nl )0 JBASES 0 oy 2 (9
@ g NS CS D ik ol 50 9955 lajlae 4 azgi b g aildbgls jsboay a5 wisg Jlu OV L Y-
lajlas @ 4> b Lled g Wl ool GEIY) S35 5 GEVA) (nyed 095 90 4 (Bolas S0
Sl pod oo ped 09,8 W3S I3 (wyp Oy90 GBI A) J5BS 9 G VB) (nped 098 93 )0 295
4 S 09,5 g wisly ploul and> o di o £r Gae @ aian )0 5, Vg alie A Coe w4 1) iy
09,5 95 ;o 3l (atan A) Sllllas 0y90 3l o 5 L3 el FA Laisls dalol 045 aljg ) sole lacodled
el syl (95T 5l ol planl (5,3 emgine § Comssit] (5,503l gz J5US g onped
b oolainl el Jolow jslate 4y il lgsS

o 00y sl (Jlo T PFERIY Y 1 (a8 V) (el 09,8 g0 0 Ll 0550 (sl e (bdaidl
s ooy asla (Jlo FANYEVRY corw i A) 58 s (apeyialp,Ssks YEIFVEQIYY
35 ds g lime St a5 ol lis aeiod uls s duglie (apeyiel oS5k YAASEF/ Y
a9iluim 50 S 09,5 b awslie ;o (OFIVOENS) ygejlim g OVOAEOINVY) 903l s
g &lis (P=+112) Ctlis g s sine alis OYAVEYITY) (ygail e g (OF/AVEDNY)
JrS 09)5 b dglin po (FYIVOEN 12 F) (yg03Tmy 5 (FIYOEVID) (gail sty )0 (2ye 09,5 o
s (PN cllas (glo e oglis (YVIAVEDIFT) (yg0;lme 5 (VEIASERIVE) g0l i 5o
5 QIFFE0) (gailmg 5 OIFFEITY) (90T i 53 ared 05, 5 b umsit) & by s
il (I e sl (VEYE YD) gmsl i 3 (VOVE/F) g3l iy 5o U8 05,5 b alie
(P= YY)

2t 8l g wdilgiee Sl by a D Glhlen BiS @S a4 Ay Lo S A
ol s Yol bl s a8 s oy Sl el 50 gl pleg )0 0dd oy szl
el 0395 (IS gioal s 8 Sloe S5 5l Dl o

gt ( L8y 595 (i (ol Gl jw (o359 Sl o3 1 guadS (W03l

Oy Oy 6l ()l Anliliad
V¢V 0(N): VA-YY

VEPNY i byl gl

ARV ARVARRAJOR I TRt}

1 ghamno oy 93
koushkie53@yahoo.com

VOV VA-YY


mailto:koushkie53@yahoo.com
mailto:koushkie53@yahoo.com
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

G o 1l i i

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

VO VA-YY

i el Slies weS ) olii
S 5 &S Gy JFI sladde iy o Ll SLe
adsl Jole o oigar 1) wls 285 S ) slacnlgule
3y > RalS 4 e g aesoe Rl j9egi 0,
U 5oy m> Rl g Gliie (B (M) d9d o
356 Gl Ghels il (LalS L) (5l el ]
sy OLSY g Syl polie ((Bgye JLbgwl w,
b ye b o g ieeST RlBl g a0 L
o g o el GLSes 5 (Byge (1) wiilo oo
23,5 155 Glb s ige jo G yed atie Yoo
wile ol GlapSenle mals 4 |, ol o
g WOl S prw (9,0 MCP-1 3 6 oS o il
p> 5 il Slagnlaule on (oesdites LLS)
Oryed ade £ 31 S0 s L (V9 )is,S (5155 H5e5
yeeg 8L Olpss o |y aline ol g0 b0 )5 LS
oo (nl @lE WS (o) n Si9e Slaghe 5o
Jogme JhalS Coge celatwl pyed aS ol olis
P> 50 Rl ol sgdise seegi e g o 03y
a3y Ske g by ig Olme Jloiol 2ol 4 j9e5s

V)) 0l ool i ygeg8 b Jasre 3y 0
5 01> 259 5l (55 oyl oSl 00 atb o3 Lagos
! 09d Lo (s (Shoml s ytd Sl WilS oo (0
Gl g Sl 5o et cseline b lysoe |) Lol
25 )ke aS g cdalie oy el dlauly 595 Slej
5 Ol c09> i la oS S5 slass 5 S el
AT dsie gladolS (Joho ladegomen; ao)o
5 Do 5 & 5B B85 )0 Semgdd Slasd Sl
a5 oad odwline (VY AY) oyls Sws B, Db
2 6t bangio b ol Sad Lol () slac]lad
Db b gere slaghyyy Ll ojla b Ldg e olass
2 LEOY) wesn o oge |y b Ldg ig olows lawgie
@ Silep rped atan Ve aS b cdalin 6500 aioS
ol Ll o L8953 (2alS rge atin )0 59, O e

olis Olidss asili> (V0) ogd o LT (slaods o5

douds

3o e s 45 Whools Lt calizes Slalllas
(S el cl by w5 g Sl 5o Sse Jolse
@lolids Jstos ol s Gl 4l @ 4z L
5 Ll () il By oo Bis 5 plSnog;
iz glag)ls (B p Sras gl 4 M lles
ol e Bl Sl (Sgejen 5 (Sleyd oo
Ol 4 M (las ;0 aS oald caalice (V) 04d o0
Chrim by ap b el plen chns 50 ol
s | s (V) Gl 0390 ol per by b s
Ol Sdpdn g pardd )3 (gege (MBS &5 (el
(NLR) 50 cnl cons 5 Jdg g 5 acamsad) o)l
S Gl jo a5 aiie oo ok b L8y ie .l
wolasl e Sl sl Jolu oyl e Lo
alauls b 1, )9.».’5.’] 5 SuiwsSl sla i A s
Ll okl sladsloe 00 5 oSy Ll
2 ot wblis 8 bogwsid Ll auS
e i S ol s sy i Sl
e wlaws gals g Sl Aul Cul sasaslis
(! oy ede (F) s o plis 1) Ha pie! piiecew
sla Slis plo LNLR a5 wlesls o155 allie cpois
IL 3 (CRP) C _aSly puiSgp asle ol
bl ge3laenST oyl slo SoLis b b - (0eS'sd )
@ W Glhlem 5o 95 dedg g YL cdale .(0) o)l
s sl b g 09800 osnline 8y i Gl
Syge 5 Sl waled v jsba wo)ls abal; Lo
3925 by Ol <ty 8 NLR pasas )
L YL NLR a5 el 03l ol saste clalllas g ol
F) ol L)l Gl by & Mo Jlom ;oS sl
(Y

by Ol 097 e bl b BLS) o
Loabsye B)lse ol Cqx o Bl slals,
29010 0929 Jlew oo Job ioli8l 4 euisST S8

el oh Cudld golpin la i,


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

Luhg, 9 4l

Bla oloills g5 5l Geios cnl o adllas )
a5 Sl (0275 Ao g5 5l Gaod gy Bl 5l (Sl
5 oseilitm ogedr JAS g el 0g)S 90 0
5, i o sl 2,5 ol sl
4 oS aaxlie Gl gl 4 M o) ohlew
e 5 ) i) b et e ol les
Loaisls oo JSas JLu OV B Y- g aisls ;o VY40
e 5l 95y Yol adllae g5 g loal 4 asg
SESYRENTIERNUEE JEPFIIE SSTAA
SN @ ool Bolal jebay a5 wiad bl sl
) Wb el U5 09,5 50 ST gyl 095 50
S 095 o agogesl il iy Jlesl L
09,5 ;o o Sludz o plate e 4l B
J AT et e e i das e
pos Jds 4y addlas plRin )3 (nyped 09,5 sla oges]
g Wb Bl aslllae 5l (28559 Sl ped )3 plate 9>
S (Sehe Srlem a hal Lo 4 Sy 09,8 5l i)
@ pd Ty aBl See 5 090 bl p Culyioe
alllae 5l 6,655 Cqx ped Cug axzlie poe oo
WA E

VYo stegh Jels 0 pBais cSilae ST
03,5 93,0 45 Wdg bl bulph axly sla Soges]
23,5 5 adllan 50 55 0 A 5 o 0, 1D
S5 3 Y gV S 0 8 ¥ JuS 098 50 olile
P T 5 e 09,8 p0 oe ) w,F )0 &) 5 Y
CaPiS ) WS 0 Y gV WS e e Y Y WS
09,5 5l & O g cpped 09,5 I a0 A aisg ol ools
LSl ogepsn cov bt Loyl S0 4 8
oSHlie 5l plaSme Woe S el 5l colaiul
ool g 3 fse b Oleddlas slagyls Bais
W8S el B yae

5 5 5 5 5 09,5 oSS 28 e San

b (c8359 (el Al jo anlllas (pl jo eSS

Ol ooy s (5 ko anliliad | (] )Kon g ook L g

o) s 5 JUy0l = osa¥lgd piuw a5 Wiols
St 9 65,0 4 azg b g W)ls 4l g0 LS
Slpeis Jole Wlgioo ()y9 Sollad 50 s
b o555 Slayes O07) wal (5559 Sl p lacewsad
2 e ;b Wl WS laghy, 5 Lol
AY) sl asls JLS)QT — oo Ylgd i

SR azg 390 3l sladlo 0 a8 (gn e slasts,
FE T Y O g T e
9 O o A5 Sl ol S gloas JpuS oS >
2 oy e 25U (VA) w8 (o0 sl (Siales 5is
@ Wi lilon Gl 0Slas 5 9)0 (55> aials
G oaxg L) cwl sads ooy lad sl ol
sl Sny » oy Sluped oud csslie Ay
! slagasls 5 lagge 9o dooyz wiile ( SJnlie
2 &S ol Jls! (Vo) cosl fge Mae ol
@ oMy )] S92y b Bl Sse 3 (el
550 Lol eolylom 25T gl Qi 5 (rakae (o0559 Glsas
S oy Sl sledobe p Gy Slopes 36
i ol bl eyl —oledl] Sl b Ylaas!
weeas 0 odd S5 Oldlas (ply ogdle awl oot
b Gl ju et 3131 50 (55 Gl Slashe 3559 30
oy Luld 4 429 by oud pll Jluilpd sladiges
s il pgas ol s slardlle yladl 5 ol e
e athe St LT a5 o S lae Jlge ool onlple
99 () S 5 bodamsiid 5 b L8g 55 Gliee 5 5O
@ axsi b ol (6,30 Gl Gl 4 M 065 o
O3 om 58 Ol £98 (0 Fglaie Glmy Gl &S5
9 Sjbwse Mo 1) 5a5 S 585 A o 5l Lo i 5 ol
Ozt g Zal Gl ps b i o ye 5 Sy e ago
S93 4 bl G 3 ) Ml Gl 0 yien Glnl 5o
Sapoh pl plnl Dygps (YY) sl ools plaisl
205 oo caclans

VOV VA-YY


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

DI - oo i3 U s i i

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

VO VA-YY

LY

o5 4ol

03,51 V ooz ;0 o5 AgSlen Sludr (508 sl
@)aijm@cuugmwuﬁwm
Cawd b olS > alodl o Congasme g 4Vl Coond ans
coilail b s Lawste Slud dan o g Al guliss
B pliys a5 35 GlaisS 4 o ped Dud g 0D (6T
adliy 55 Slp (B olyd 100 Lt Sus
Srts JB aals 03 a0 Ul & 4 b (ou e

Csls

T g, 4 ooliw] cdl> 5l o s olid>
Gh9y & e e3jk g e 2l by
oS e Syl aSE g g9ps Mg (oS
O3l o 95 Sl ped pldl oo )0 o g il o oo
£y Jolds a5 4385 O ok 4y 0aiiSp T LS > £9,0
a5 S o 5 ool g i Sl oS
CB S Dygo ol Jolsd b aili p g Caws Dl
L cpyed o a5 Sl jed dolsl b o ol bl 5l oy
plrl 5 o (055 Sy g o285 Slyyed BT g
KA PERUN PN T R UE N JU-| R SO FE T W) JURR VI 3
by sl coaS op YU cye 2UsS col il
285 oo plas o3

szl Jold) ools oy ly oy Ll
e By sojloges 5 Jolazr b (SaSTy 5 655
STy oy Sly Bgigpmanl By SsalsS (50]
0905] 3 Gekos SVl 4l @ Gl gl g Leaily
L bools Juoloos 5 43375 . oolitl il lgsS Julos
Sylobae mhw ,0 3 SPSS16 58l 5 51 solxu
el e 4 P=+/+0

O ol Gae pl je S 09,8 0,8 wed OS5 LD
Sz Sy 0er alndS iy, ol slballed
Ol o2red 9 JS 09,5 99 8 sl (B Jgel cule
5o aileny cimghy alslas 5l G aS W0 T wal 8 s s
S A Sy e My Sl NS 050 S
S pele oSy DL daSunl )50 dalllas ol
(IR.SUMS.REC.1395.114 sl o) 5l
o Jilas el anlllae 4 59,5 socSe ud /53
Okl Ol 252 b IS (2 s ool am JLo
(YY) ;550 slocdl 4 sbiukio 092 g pas ¢ gloyo cons
Ky a5 Sppe iy s ol ol
Gl Gl prasie Sbp g B9)e 9 b8 aaie
@ ally b lan ohsh ane) slagslow BN
L ogd g (Gloyosin (Sloydsond 4 e a5 (5 keun
S Glewa 5 Sl S A5 (gl sliulie
5 0ed (28555 ey 12l )o (2l poe 4 e
3 okt £S5 4 Bl pie s (1) wad i
Do ()5 Lellad

e 5l &8 ol ol G Gl
wxle et b Sl S 4 Sleyseend
oY )‘ B RS ol ).i.....asj).; Ly ..\.:J;Lsa
S 2 y5a> Sz gl jl (i Slasl gy Jolpe
Seisiered aslyy g9, 51 8 sl Jasay Dges (3Dl
b a8 5 ages Sledbl g 5 asbegls, o Soges!
aliy ;5 oS50 Cuz bagoge] (eges cdls s
A Al abbgy o Sy bawgd 0359

A 5 (@an A) Sllllas 0,90 g4,0 51 L3 cels TA
s 3l S5 Wiged 09,5 90 8 5l ol (bl jlam el
Do 4y [ pe5 09,5 (o A AL o Cewd (29l
Sde 0,8 lajg, pac 0 alan yo duds dw g aan A


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

Ol ooy s (5 ko anliliad | (] )Kon g ook L g

add culd b Sy ped doliy:) Jgus

i £ BESETT e

[ Downloaded from ijfioticom29220P8-26121 |

“Goley 25) Sl L - iy GaSIE SE s eSSy Jake g s S Dy ek osbi]
"l 5 s Vb S Sl B3 w008 e 5 ond s S 0ol ml s oo WU S s,
WS O3 K055 030 599 9l s T 0B Sl p oAb B bge ot g pad U o g i b g il Telle
A5l by 005wtk iy 0,5 aih (X g - L e S g gy S5 - X g Alb dbe g (215 B2 08 );)SAM Yoo
D1 gt S e i L S ol a5 & RS0 Sy GRS Sy 4 ESSl8 S gt gy S &
b - F RS = Sy L S5 a0 - sley ST G S ey 2 S5 0) BB Gt g - o)l - b Sy (S - Al g

s 5l s

(ol i) oS I - aiSTy aSI" SlES ene eaiS aFy Jeabe 5 Cowds US> Dy kS oolivy]

b Sz g GV G m e b 4 pad 005 g b 90 S 09l b g oo Vb S sy,
oMb Su3 g o 590 gily 5 gyl b Sbg ad B e e by pab B - oS 5 ald ad by pad b1 Jolad”
b ooosS ol —iew 03,5l - 0% g - b g oSl g gy <8 o - X 5 Ao wle g )5 25,2 - oSy als BSs FO LY
Cody RS- 5 b de 0)5 wily —sleg 5l L GRS gl 5 AT S -ty 4 (85 e OB gt g BS5Le LISSN BA
boo)lses = by 50 (S = b G S il oy e e~ 88 gt (2SOl gy - b So boplo oS8 4 (153100
“ ok SIS bt - S S - St 5l Led s - gl 5IL s - cty TG ST e OIS e g - o)l 5L sl
eblite 05 gily <l o slay 5L 450
S(slay S Sl I - STy nSBY SE gt 0aiiS 6)Sy ke 5 cess O, iy ekt ool

el il iz g YL Gz — Pl b a4 ol Suog g b 590 — S 5050 ol 5 o YU s i,

AREAN

—oNg ALl ad S0 g b 90 sl g @l oo Sl A B -b e ad sl B B -8 g als el b g il
05 @t 3L b 008wl mats 005wl -0 @l e oSy Cugy 05> - oSs ails aile 5 (215 Az akBe P LFD
s oS 4 S5ty S 2l e 59,5 il “sles 1 S —sley ) A LS miay 4 55 s i LS VTG
e b Ul g S -l Sy S - il e i - S gt 55 ol ) - we ol 3 L
e 31 ayd sl 5 SRS a8 S oty s 4yt sy 5 4 -ty 1 5 4y m S e g o

=5h gblite (n o3 & 035 ¢l > o

YF-1)

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

(P>0.05) col aslas g ls sxo Laaasls
Jalos gesl 51 S g (el 098 90 amulie sl e 3 AipaS o laili] GBlymil (peSiles ¥ Jgo 4o
Jobs Jelos gei] (28 i o osliinl iyl
O3] b)) laasdly SusSTy (09 b il lgsS
L) lagully (oKen 5 (Boig ol 39,550l

90 5 J5US 5 oyl 098 o bagoge;l by S
el 0 03,01 (3503l 5 303l e

i WJds5s Gl piie o sboo)lel ¥ sz o
S50 50 Blograe (590 4SSl (AL (gl (yg0)l b ) bcaugit) & iy o 5 il
S 250 e o b @Az b izen 5 o luilinl Byl g (1 Sile

pite Llye 4 iosnil ey lagite s JHs o el i ols olis anefy b opsesl 5l eslind

| s leie 0 ygesl [EYUOS: W . . ) =
g e Olee 4 90l SR pure 9 iR 9%}0».] ‘Jﬁ35)39-3°9*:’6'°°"\-°u~°“54595()l-°-‘°

5 1,uS LF e  plal poaaiod 5o . . ) i
b Jps b Jgs bl Jelos o)l L oaelio )0 Gaejlim 50 Comgad 4 L9 55 S

(B95 On Gl mhe 4 g b oeesl i e g ; . RN
B9 om S 7RO Oglds J 7S g o 8 sloog S5l Sz ;0 (905 st

VOV VA-YY


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

G o 1l i i

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

P=o7Y FEVE) o)l s sne 3b gt P= N F=VAY) Ldgie 0 ey Ol el

09031 9 0903T Gl 50 B g3l G Sg ¥ gux
creSilen (8 yllias! Bl il J S cuSilen (8 lailias! Bl y20il) cys yad

RY IR RY 311 RY IR 0903l Gy Lyt

- FANY VYY) - Y188 FIY) (JLw) sy

YANE (FFY) YARE (F/-Y)  YOIN-@N ) YRRV OIYY)  (gayeyielpySels) BMI Susesgi paslis

b ysite (o295 (39,0 dnlin 5 (N=A) S 05,5 5 (N=VO) (2 o5 09,5 99 )0 Gudiod sl e hrogs o)lel ¥ Jgor

rSilao (3 uiline! Bl i) J s creSilao (310ilias! Bl p2xil) (9 poi
P T = = P T = = b o
0903l 0903l Gl YR o903l Gl

<7 - 1OFY OY/AY (YIYY) OYIAYDINY)  «/-AY  V/A-# OFIVO (AIF) OY/IOA (BIYY) (o y0) Judg g
AR < IAAY YYIAY (OIFY) YEINZ (ZIVE) - IDVO - /PYY XYYV (V-/-F) Y0 (VD) (o yd) Comwgad

4 Judg i gl Commd

AT VGAA VIEY (+IV0) VIOYGIE)  CIVEY VDAL VSE(-/0%) VIYECIYY)
axdllan 890 U ko p iy Sl 05 55T 4 bgryo il HlgeS Julons s aods :F Jgu
Cupd b 29950 az)d Egoxo )
F B ; Ol i 2o e
Gl Sl RS ! ©lygaze
./ f - /vq VY va/sy ) va/sy KAV
./ <A VA v/0¥f \ ay/o¥f 05,5 .
Judg g
8-/ VY ASDIEA o
Y- SVAVA/- - Js
o/ < [A -1 YAI£Q ) YAISR o903l st
ofeeY WIN Ry Y/aY ) Y/AY 05,5
Y&\ F VY \YAF/FY o
Y- Y44y /- Js
oy Nite VY- Y \ Y o903l
N - IYY V/£a AN 3 AN 05,5 & Judg i g5 o
- IYY VY YAy o S g
Y. ov/-Y Js

VO VA-YY


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

5 M5y 09 (Popmol Sl eSS
syisS) o a5l w5l Jalie (%00 5 535V
oo (B9 Sollad 5l (U (Ldg g pmolie (AaliEl
G3ag 78U o9 o dae dwyoe Sl (TV) aiil
olass Jebs 4y Senl Ko (st s (855 3 et
G oMy S 057 Oreed bl o goges] oS
OSas S o el (en 5 0530 el (]
s ol atil ohes 4 1) JajdysS Olpesd e

0l 4Ll (6550 o) sy a2ei
aoys ax 3 as ol gl ol ash mls
2 09l b amlie o el )0 baaasal
CFVIVOEY [+ F Llie yo F+/YOE VID) oy yped 09,5
BIFF hlie ,o YEIASE SIVE) S 05,5 ,0 5 LiblS
5 olel el 4 azgi b Ll ol ml3sl (FAJAVE
Sl el (B9 Som 9 (BeS090 St awlic
Ol @ Moo hlo ot lie »
N .(p>0.05) RVLPPN NN )Io‘ﬁm ),Jls Ol
@l Sy b awlie 50 (855 (ned b ogas
(YA) o5 3 LB Glidss mls L gubos )
5 GBI il Jlgten (YA) o) Sen 4 ol Lol
e 4 VY Jloo 4 as wisls las (YA) o Sen
gobe L b RlEL sz b dsgpeoly) slee
S e oyl jo g lobine (g el Ol s lagwgaid
aae VY oS wols flid 50 (Vo VA) Ll e 5 Coocdi
2 Sl Gl 5o Seslie b (el o pes
Ol 4 M Ghle )3 (gl ptacn slaaSls
ol 4 YiaT bl (F) calas Gl sire 3l iy
polde i, Codled a5 wis S cdslis (YY)
alewgar oo odg IL-2, IL-12 IFNy, TNFa
b olom (M) amsce Gl 1) lacaasadl
Sldgin 9 Gloydcond Jold &5 5 Gloyo g s
ON eeS P g (S Saxdg 0 ST egdle (el
Wed oo g N gl GlpnilSe jo P! el
o ds hlons 8 (srasl s 3,Skos 20lS 4251

Ol ooy s (5 ko anliliad | (] )Kon g ook L g

&
»

h_!A:i

Je9 5 doy0 ax S1aS ols plis ol agh mls
OIVY) iy 09,5 0903l b Alis 3o (y905T oy 50
05,5 5 il (OFIVOE AFA Llas o OVOAE
LialS OYAVE FIYY i ,o OYAVE 0/))) s
2 oMo Slo el (glel Judos 4 axgs b Ll el
2 by ooy 4 e ohlow Jedsis oliee
256 egas 0 (p>0.05) wiS e sbml s s
Ly Guiods qulis b ol (gl i (o559 (n pe5
V39 Oy aas V- oy lis a8 (Y1) joniw
(V0) il Slemo 098 o0 89 5e5 (ialS Coge
Fewly o Qilgd co (p el DAl a5 al cdslis (Y419)
o dids it o8 S0 b g pnd 5 18l S5z o (shad
556 00y sded (TY) o o fdg 5y ials
s 28l Lo fdy g i (e

e s b JelS olaws o> ol (S jebay
Lo Juds g olaws 4y bogyye Slyeis byl 5l G 5 G509
o s G el by s (e ol SCalen
S G5y 5l o lacele 5 ansl Gl
et Ghyys De g Dol bl (nl Oliee il o0
Gl s gl Sl Ll S0 &0 lal>
SO ol 5l (hyye 5l dw aiBs £ B Y S0 b
ez B po baJsha slass jo Gulp 99) jtae (all
oaisLad ¢ yiol3l cpl sl ails (55,9 5l e el
el oS W (slo sk Yzt 5 ool lg51,3
(OVF) casl o5 o0 5 Il o

JB95s nolie Gl g jeiewsSd sl oud (118
(S eld Sl o Aty Sy colld pls
5 S5 sbd GmlBl g Jons,es polie Gl

VOV VA-YY


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

G o 1l i i

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

Jam lbogwsad seual kb Ll (YF) cuwl
Slaamd 0g2 L (TY) sl oo svalie suols Sl e
S M (Gl e 9 SIS 0)lbye b
Elgl jo Dolas 4y by 0> ol 4 sy g2y
Claglas (Ol ped Gl g Dal (B3, bl
Dglite slas pSoslwil g S8l (L3555 4 g 608
o 4 s, oo Sl Ll il o simsl pionen Jolse
s 2 Sl ped (pl (uidly Ol pad (o9 DS
a bl cwl asly 6,80 ool amil 0 g (Sgey90
plsl Gl Gladigas (55) y (s 05 aely eSOl o
@ Lol ogd a3 3 Jlai o ol Cilga den 050 p3Y 0l
90 (8 i Sl b r‘l-?‘s‘ Sygpo aliece Q:’.‘ Jl" »
j Lasu_soyaﬂ slass 950 o5 0l oo )Li;ﬂ e ool
A3l e 55 ol Wgie

g ridy Ol ped &S ol plis pol> ey bl
i 09,5 50 laamsad a4 by g8 Cand (I8l
G ol alS g (VFFE DA Jlie 0 VYFE/TY)
i OVEYE /YD Llie o) OYEFo) S 05,8 4o
olis b imgy az 31 .(p>0.05) N Lg)l.\s;.u S
shasdl el b5, wdle S el 4 aes e
s g ivwsise docudsil S i sloJslS
oli'}.wo ul).u.u p.b.c‘ Comnd 03..»‘54 )9@ 9 \.\.53....46&
395 0af lagygeyen 3ok I b3, JLis 4 sl
(S.AAJL’ JA‘}T‘SA J—‘-ejj:"j‘ u.w‘]s‘ ‘U"‘ > 05)19 (V7)) el
om0 9GP b Lo snle Jlaoml 2alsl
s 5l bwsS) olo, a5 IL-6 Sk sl o sl
alae coml Guzpa WS e SopS 1) plesl

ol g S enle ade o ) sepe (A Wlg e

Wlg go Comwgat] (I3l uizes WS (6L acumsS
Soins 5 e5b Gl mle W1 alil 5l sk

‘_ng 5l iy Sl e Yleis| Ll (YA) L ‘-;Loju.a

bl anslas ol s cpl

ol b pllpw cde a ol (Sen Gl ol
slasls 2al9) LS Jgone jobar aib by
5 @il ol shie SIS 1A (GsF she
o8 il 4 il ;) cam] com ol oy s
e @y Swgidd OS] xS )5 S9do0 055
Sl oo lacawsad S, 4 (degeneration) .o s
slog)ls az STl podle aas 2 loys 0598 Jsb 5o
slodsbs 5l semanl Geizen 5 55,55 el by 0o
ol oSlee GialS Gl Wl 5 Ngdige (559095

(YY) 098 oo
i S S 5 pSate ks | Sy
S e SlaJedS Gl jeisS) sedoe o
O (590,510 St la JedS olaws ol (o5
ot 0955 gy il ol o iy e b
an plodl jlan 5 oaile (BL YL a3 53,5 a8y
soba wiley (BL YL cele pais Soe 4 oy yed
Do g Dad b etewsS) lade sy o0 Sl 4 IS
Cod 38 (Solel (5 b g 0,1 e Cnd 0y o
e Cy el e Cawl Soe adl o)l ugSas
Sl ot ] (Ko jeingSd ) ogdle ol Jole
Ghag 4 S | G (Sgey9e slaguly oS (elge
ST S n ol Alazr 31858 B 55 S e ki
G Wge oS Caaladlioo oody fuwgSs ST ad
sdsbe @9 (K55 59 Loger9s 455l 635
slaws o aulidl cenlasl oo By, JLioar gl
s LI yed 5l ey alolBBl g (o 5o i sloJslS
SreS Ol 4y by slas mldl cle
Ol il opl g egde (YY) Canl lacnwgad]
iamsS) o0 ol ol | Ss Wlyiisn Jyi,sS
e Ll b bacasit) slaws aizen (FF) wil
Ol 5 Goimgdsd) 09,000 YU lodiy) tn ysboas JI5
Sldllae (YO) 8,0 (b5, Db 5 9 4 (Sww
Jsb 5o Lot 5 bacawssd (o5 Vb wims oo (La

e s 3l Gl mel 5l pise (ke a4 o S


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

wly jo & hled ol g oy &by o &5,8
&S o (Slgy g Slemr o lulps Lo 4 (b pes
A Cusgaze Ll ge Glegh @bl p Wl o
a5 ol (o 5 b gogesl allbgls oS )5 ey

Al SR @l 6,50 e Jele Wlg e
e G S i 4 arg b5 jsba Ll
20 Dy ($h5)s el AR e AT o0
el g (ot 5 Ji85,55) Slaadls » )l gne
Czge Azl )0 g Ol (Comdd 4 Jdg e Can)
S gboes Gl g (el pias Cosl b henS
a b gogejl o8 olasi (lagh eee lacasgize
pIe GRS 5 za s Say sle Y Lals B
Slppiin plply cwl bl sl ,siS (6T oslal
SrSoslail g JyuS b g y500 S Oldlas a5 00 5
et olasi g S JelS el 5 (Gsey90 (o] Jelss

D4 plil o] o oge;]

S pSdasia
Sliyes &5 ol Glis pol> Gheghy @bl IS sk,
Cogise Jolds (dal laasll 5 it ;31 3Dy
F el gl 4 azgi b oo)lai 58 (nl o 9 Conmagit]
4 e Ghlen & apdiee Slpidy ol Grdod
s (o>l @MLK g iy Gl
5 oS oalifl By Sl el 5l 25 51 S (i
Sligdios 50 Sl el ol ead anli Code )BT @z
Sl el cpl 3l ogx pgl Glagleys LS o w@iinds

S oolaiwl (6 lows (ol B4lee LialS Cg

S 3ol (nl o GEALS ISl 4SSl alwy o

Dyl (S8
cél;\.o ubJLa.S
5 8ln o)l AS e a5 Wiyl o el Banin g

3185 092yl gy

Ol ooy s (5 ko anliliad | (] )Kon g ook L g

slecadld i o)lye (5 G385 beass) 51 (S )0
Olidod ojgpl o) 352y (Sel pem 2 (o))
s bl a5 Wyls S 4 ol ol
SN RN IWISHENE IV 9 O A
@B 5o wad (G55 slacdld cpl 45T 09d o
locowsad 5 lagob sl Jio ol s iz
DD g @S A axgl b (YY) auS oo obm! DL
5 oab ol s il i s b Culle
55 o b 5 o5 sla S50l a5 sl o yasie
o )bgs sLail g (NOY wlusT G s (aal Bl da by g
S (9 ple 4 aS 03y, wiile glacdl 4 o9
0 Bl S0l el Sae 55 Wi s (oS
@St ced s alr a b ol Gla IS0, o5l
23 g0 (Rl ) lacensdd ;2S5 5 e |) oy 553
(¥2)

o Gl s 5 Mie U5 y0 a5 0y lis (g ! addllas
wan V8 g onil)35 1) adel gl Jole aS
Serdr wxse Saglie 5 il (oSS Sluyes
Gl Fl (28558 (et dedr o Ll ol b L8g 58
Jb e a Ll (F9) clils o Ldg g8 olaws p (gloains
S et Wi S0l 5 3 Dy Sl
90 Ol S 5 iamgid 5 S5 Fse Jelse
Sl jasli a5 g0 cpl Cans Az jo g anilas 5L
» os)l.c O)L) JLQ.._‘>| w‘ ool..\j ).H.u )..J ‘) w‘
slocisie s %5 aome Joly o5z sla s
Jo ol Jelse mlidl b pllen sl
san | Slalllas jo ol p3Y a8 ails ,56 jragh mls
g ]S

Oog d9aome pol> Legh e slaasgacs 5l Sy
Tom b osys sl Y Luld Lo 4 o ogejl olass

Sz s S b gl S, pae (ragn

VOV VA-YY


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

G o 1l i i

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

VO VA-YY

References

1.

10.

11.

Loose D, Van de Wiele C. The immune
system and cancer. Cancer Biotherapy and
Radiopharmaceuticals. 2009; 24(3):369-76.

Bracci L, Schiavoni G, Sistigu A, Belardelli F.
Immune-based mechanisms of cytotoxic
chemotherapy: implications for the design of
novel and  rationale-based  combined
treatments against cancer. Cell Death Differ.
2014; 21(1):15.

Standish LJ, Sweet ES, Novack J, Wenner
CA, Bridge C, Nelson A, Martzen M,
Torkelson C. Breast cancer and the immune
system. J Soc Integr Oncol. 2008;6(4):158.

Rosales, C. Neutrophil: A Cell with Many
Roles in Inflammation or Several Cell Types?
Front. Physiol. 2018; 9: 113.

Islas-Vazquez L, Aguilar-Cazares D, Galicia-
Velasco M, Rumbo-Nava U, Meneses-Flores
M, Luna-Rivero C, Lopez-Gonzalez JS. IL-6,
NLR, and SII Markers and Their Relation with
Alterations in  CD8+  T-Lymphocyte
Subpopulations in Patients Treated for Lung
Adenocarcinoma. Biology. 2020; 9(11):376.

Liu J, Li S, Zhang S, Liu Y, Ma L, Zhu J, et
al. Systemic immune-inflammation index,
neutrophil-to-lymphocyte ratio, platelet-to-
lymphocyte ratio can predict clinical outcomes
in patients with metastatic non-small-cell lung
cancer treated with nivolumab. J Clin Lab
Anal. 2019; 33(8):622964.

Ethier JL, Desautels D, Templeton A, Shah
PS, Amir E. Prognostic role of neutrophil-to-
lymphocyte ratio in breast cancer: a systematic
review and meta-analysis. Breast Cancer Res.
2017; 19(1):2.

Zielinski MR, Muenchow M, Wallig MA,

Horn PL, Woods JA. Exercise delays
allogeneic tumor growth and reduces
intratumoral inflammation and

vascularization. J. Appl. Physiol. 2004; 96(6):
2249-56.

Verma VK, Singh V, Singh MP, Singh SM.
Effect of physical exercise on tumor growth
regulating factors of tumor microenvironment:
implications in exercise-dependent tumor
growth retardation. Immunopharm. Immunot.
2009; 31(2):274-82.

Murphy EA, Davis JM, Barrilleaux TL,
McClellan JL, Steiner JL, Carmichael MD,
Pena MM, Hebert JR, Green JE. Benefits of
exercise training on breast cancer progression
and inflammation in C3(1)SV40Tag mice.
Cytokine. 2011; 55(2):274-9.

Almeida PW, Gomes-Filho A, Ferreira AJ,
Rodrigues CE, Dias-Peixoto MF, Russo RC,
Teixeira MM, Cassali GD, Ferreira E, Santos

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

IC, Garcia AM. Swim training suppresses
tumor growth in mice. J. Appl. Physiol. 2009;
107(1):261-5.

Kakanis M, Peake J, Hooper S, Gray B,
Marshall-Gradisnik S. The open window of
susceptibility to infection after acute exercise
in healthy young male elite athletes. J Sci Med
port. 2010; 13:e85-6.

Simpson RJ, Florida-James GD, Whyte GP,
Guy K. The effects of intensive, moderate and
downhill treadmill running on human blood
lymphocytes  expressing the  adhesion/
activation molecules CD54 (ICAM-1), CD18
(B2 integrin) and CD53. Eur J Appl Physiol.
2006; 97(1):109-21.

Syu GD, Chen HI, Jen CJ. Differential effects
of acute and chronic exercise on human
neutrophil functions. Med Sci Sports Exerc.
2012; 44(6):1021-7.

Valencia- Sanchez S, Nava- Castro KE,
Palacios- Arreola MI, Prospéro- Garcia O,
Morales- Montor J, Drucker- Colin R. Chronic
exercise modulates the cellular immunity and
its cannabinoid receptors expression. PL0S
One. 2019; 14(11):e0220542.

Silverman MN, Pearce BD, Biron CA, Miller
AH. Immune modulation of the hypothalamic-
pituitary- adrenal (HPA) axis during viral
infection. Viral Immunol. 2005; 18(1):41-78.

Duclos M, Tabarin A. Exercise and the
Hypothalamo-Pituitary-Adrenal Axis. Front
Horm Res. 2016; 47:12-26.

Etri B, Shafiei M, Pilates Exercises
(contrology basics). Tehran, Talia Publisher.
2010.

Keays KS, Harris SR, Lucyshyn JM,
Maclntyre DL. Effects of Pilates exercises on
shoulder range of motion, pain, mood, and
upper-extremity function in women living
with breast cancer: a pilot study. Physical
Therapy. 2008; 88(4): 494-510.

Kim HJ, Kim J, Kim CS. The effects of pilates
exercise  on  lipid  metabolism and
inflammatory cytokines mRNA expression in
female undergraduates. J Exerc Nutrition
Biochem. 2014; 18(3):267.

Raffiemanesh H, SalehiniyaH, Lotfi Z. Breast
cancer in lIranian women: incidence by age
group, morphology and trends. Asian Pac J
Cancer Prev. 2016; 17(3):1393-7.

Aydin M, Kose E, Odabas I, Meric Bingul B,
Demirci D, Aydin Z. The Effect of Exercise
on Life Quality and Depression Levels of
Breast Cancer Patients. Asian Pac J Cancer
Prev. 2021; 22(3):725-32.


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html

[ Downloaded from ijfioticom29220P8-26121 |

[ DOR: 20.1001.1.17359406.1401.15.1.3.7 ]

[ DOI: 10.30699/ijbd.15.1.18 ]

23. Estruel-Amades S, Ruiz-Iglesias P, Périz M,
Franch A, Pérez-Cano FJ, Camps-Bossacoma
M, Castell M. Changes in Lymphocyte
Composition and Functionality After Intensive
Training and Exhausting Exercise in Rats.
Front Physiol. 2019; 10:1491.

24. Andersson HM, Raastad T, Nilsson J, Paulsen
G, Garthe I, Kadi F. Neuromuscular fatigue
and recovery in elite female soccer: effects of
active recovery. Med. Sci. Sports Exerc. 2008;
40(2):372-80.

25.Peake JM. Exercise-induced alterations in
neutrophil degranulation and respiratory burst
activity: possible mechanisms of
action. Exerc Immunol Rev. 2002; 8:49-100.

26. Hosick PA, Berry MP, McMurray RG, Cooper
ES, Hackney AC. Relationship between
change in core temperature and change in
cortisol and TNFa during exercise. J Therm
Biol. 2010; 35(7):348-53.

27.Jones David A, Mundel T, Coxjaime P.
Exercise, heat stress and the interleukin-6
response: support for temperaturemediated
neuroendocrine regulatory mechanisms. Med
Sport. 2010; 14:96-102.

28. Aghayari A, Haghverdian A, Gheitasi S. effect
of 12 weeks Aerobic Exercise Training on
Some Characteristics of Immune System and
General Health of Women with Breast Cancer.
jsmt. 2014; 12(7):41-54.

29. Aghaalinezhad H, Toffighi A, Zahir M,
Shahrokhi S. The effect of continuous
endurance training on HSP70 and lifelong of
breast cancer rats. OLYMPIC J. 2008; 16(2):
75-86.

30. Schmidt T, Jonat W, Wesch D, Oberg HH,
Adam-Klages S, Keller L, Rocken C,
Mundhenke C. Influence of physical activity
on the immune system in breast cancer
patients during chemotherapy. J Cancer Res
Clin Oncol. 2018; 144(3):579-86.

31. Abdalla DR, Murta EF, Michelin MA. The
influence of physical activity on the profile of
immune response cells and cytokine synthesis
in mice with experimental breast tumors
induced by 7, 12- dimethylbenzanthracene.
Eur. J. Cancer Prev. 2013; 22(3):251-8.

Ol ooy s (5 ko anliliad | (] )Kon g ook L g

32.Guerram M, Jiang ZZ, Yousef BA, Hamdi
AM, Hassan HM, Yuan ZQ, Luo HW, Zhu X,
Zhang LY. The potential utility of
acetyltanshinone I1A in the treatment of
HER2-overexpressed breast cancer: Induction
of cancer cell death by targeting apoptotic and
metabolic signaling pathways. Oncotarget.
2015; 6(26):21865.

33.Mel’'nikov AA, Kylosov AA, Vikulov AD.
Relationships of inflammatory activity with
biochemical parameters of the blood and
sympathovagal balance of young athletes.
Human Physiology. 2007; 33(5):624-31.

34.Horne BD, Anderson JL, John JM, Weaver A,
Bair TL, Jensen KR, Renlund DG, Muhlestein
JB. Which white blood cell subtypes predict
increased cardiovascular risk? J. Am. Coll.
Cardiol. 2005; 45(10):1638-43.

35. Pedersen BK, Hoffman-Goetz L. Exercise and
the immune system: regulation, integration,
and adaptation. Physiol. Rev. 2000; 80(3):
1055-81.

36. Papacosta E, Gleeson M. Effects of intensified
training and taper on immune function.
Revista Brasileira de Educacdo Fisica €
Esporte. 2013; 27(1):159-76.

37.Mooren FC, Bléming D, Lechtermann A,
Lerch MM, Vdlker K. Lymphocyte apoptosis
after exhaustive and moderate exercise. J.
Appl. Physiol. 2002; 93(1):147-53.

38.Hulmi JJ, Myllyméki T, Tenhumaki M,
Mutanen N, Puurtinen R, Paulsen G, Mero
AA. Effects of resistance exercise and protein
ingestion on blood leukocytes and platelets in
young and older men. Eur J Appl Physiol.
2010; 109(2):343-53.

39. Pedersen BK, Toft AD. Effects of exercise on
lymphocytes and cytokines. Br. J. Sports.
Med. 2000; 34(4):246-51.

40. Bartlett DB, Hanson ED, Lee JT, Wagoner
CW, Harrell EP, Sullivan SA, Bates LC, Alzer
MS, Amatuli DJ, Deal AM, Jensen BC,
MacDonald G, Deal MA, Muss HB, Nyrop
KA, Battaglini CL. The Effects of 16 Weeks
of Exercise Training on Neutrophil Functions
in Breast Cancer Survivors. Front Immunol.
2021; 12:733101.

VOV VA-YY


http://dx.doi.org/10.30699/ijbd.15.1.18
https://dorl.net/dor/20.1001.1.17359406.1401.15.1.3.7
https://ijbd.ir/article-1-928-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.30699/ijbd.15.1.18
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.1.3.7
https://irjbd.com/article-1-928-fa.html
http://www.tcpdf.org

