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Abstract

Background: Streptomyces is one of the most important prokaryotic microorganisms, and their secondary
metabolites have high antimicrobial and cytotoxic properties. Three-quarters of the antibiotics known to be
produced by these bacteria. As a result, finding new effective compounds from these microorganisms can be
a way to treat cancer. The aim of this study was to isolate and screen halophilic or halotolent Streptomycetes
from Garmsar salt cave soil that have the ability to produce metabolites with cytotoxic properties against
human breast cancer cell line (MCF-7, IBRC C10082).

Materials and methods: Isolation of Streptomyces from soil sample was done by serial dilution method and
cultured on casein agar with 15% Nacl. The isolates were identified by microscopic and macroscopic
examinations and the presence of diaminopalimic acid (DAP) in their cell wall. The cytotoxic effect was
evaluated using MTT assay and 16SrRNA sequencing was performed to select selected streptomycetes.
Results: Secondary metabolites of 2 Streptomyces showed a 50% reduction in the concentration of human
breast cancer cells. Streptomyces sp.2 was 100% similar to Streptomyces koyangensis and Streptomyces
sp.25 was 95.4% similar to Streptomyces tunisiensis.

Conclusion: The results of this study showed that Streptomyces sp.2 and Streptomyces sp.25 secondary
metabolites had cytotoxic effect against MCF-7 human breast cancer cell line. The metabolite produced by
them can be an option for further studies and provide more effective treatment with fewer side effects in the
treatment of this disease.
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Abstract

Background: Imatinib is an antineoplastic agent acting as a tyrosine kinase inhibitor to treat cancer such as
lymphoblastic leukemia. The dosage of the anticancer drugs plays a critical role in the survival of the
patients. For this reason, the patient's plasma and urine samples should be monitored to obtain the necessary
information regarding the toxicity of the drug. In this study, the applicability of preconcentration and
dispersive liquid-liquid microextraction for extraction of trace amount of Imatinib in aqueous samples,
before a determination by High-Performance Liquid Chromatography (HPLC), was evaluated.

Materials and methods: The targeted drug was extracted from an aqueous sample with pH= 11 (the donor
phase) into an extraction solvent (n-octanol) in the dispersive solution (acetone) as an acceptor phase, which
has been dispersed in the sample solution. Different variables on extraction efficiency were studied and
optimized by chemometrics design and the Taguchi method. The variables were the donor phase's pH, type
of extraction solvent, type of dispersive solvent, speed stirring, extraction time, and extraction temperature.
Results: The optimum conditions of the test were as pH of donor phase:11, type of extraction solvent: n-
octanol, type of dispersive solvent: acetone, speed stirring: 500rpm , extraction time: 45min, extraction
temperature: 65 centigrade.

Conclusion: The developed method was simple, rapid, sensitive, and suitable for determining trace amounts
of Imatinib in aqueous samples.
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Preconcentration, Imatinib.
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Abstract

Background: One of the important factors that play a key role in the pathogenesis of Alzheimer's disease
(AD) is inflammatory processes leading to impaired expression of inflammatory cytokines such as
interleukin-6, TNF-0, and interleukin-1B (IL-1B). Propolis, as a therapeutic compound, has anti-
inflammatory and antioxidant properties. Therefore, the aim of the present study was to investigate the effect
of this compound on changes in IL-1p expression levels in AD rats.

Materials and methods: 42 adult male Wistar rats were divided into four groups, including control, sham,
Alzheimer, and propolis. Cellular changes in brain tissue was evaluated by preparing histopathologic slides
and effect of propolis on changes in IL-1pB expression levels were investigated using Real-Time PCR
method.

Results: Histopathologic investigations in the studied groups showed a significant difference between
scopolamine-treated group compared to control and sham groups in terms of changes in the IL-1f expression
levels and cellular damage; whereas there was no difference between the propolis-treated and scopolamine-
treated groups in this regard; only-morphological difference in the organization of neurons were observed.
The results of Real-Time PCR showed that the IL-1p expression level was significantly different in the
propolis-treated group from the Alzheimer's group (p<0.05), indicating that propolis significantly decreased
gene expression.

Conclusion: The results of the present study showed that propolis could be considered as an effective drug
candidate for the AD treatment considering its anti-inflammatory property and effect on the decrease of IL-
1B expression.
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Abstract

Background: The brain in exposure to irritating factors may lead to production of some chemical factors and
proinflammatory cytokines and neuroinflammation. Over time, the chronic neuroinflammation will cause
some cognitive disorders and neurodegenerative diseases. The present study studied the effect of acetyl L -
carnitine on cognitive and cellular disorders derived from lipopolysaccharide (LPS)- induced inflammation,
with emphasis on cellular pathways in the hippocampus of male rat.

Materials and methods: In this study, we used LPS with dose of 500 pg/kg of animal’s weight regarding to
the previous studies. Acetyl L carnitine was prescribed with three doses of 30, 60 and 100 mg/kg among rats
received LPS. Passive avoidance behavior was used to assess learning and memory, and biochemical and
molecular methods were used for mTOR, p-AKT, and inflammatory factors.

Results: Acetyl L carnitine improved passive avoidance memory as well as working memory in a dose-
dependent manner. It also prevented the death of hippocampal neurons by inhibiting neuroinflammation by
reducing the expression of IL-6 and IL-1B and increasing the levels of mMTOR and AKT-p.

Conclusion: The present study showed that acetyl L-carnitine can reduce the destructive effects of
lipopolysaccharide, which appears to be through increased levels of mMTOR and AKT.
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Abstract

Background: Staphylococcus aureus is a pathogenic bacterium that can target host cell membranes with
virulence factors such as toxins and peptides. This study was evaluated the frequency of alpha, beta, and
delta hemolysine genes in antibiotic-resistant Staphylococcus aureus isolated from patients' urine and wound
samples.

Materials and methods: This cross-sectional study was performed on 100 antibiotic-resistant
Staphylococcus aureus (tetracycline, penicillin, gentamicin, co-trimoxazole, tobramycin, and ciprofloxacin)
isolated from wound and urine samples of patients who referred to medical diagnostic laboratories. Then,
their antibiotic susceptibility was determined by the disk diffusion method based on CLSI instruction. After
examining the MIC and MBC of the samples, a single colony culture was performed for the samples and
their DNA was extracted by using a commercial kit. By designing specific primers, hemolysine alpha, beta,
and delta genes were amplified in the samples. The results were analyzed by statistical software.

Results: In isolated Staphylococcus aureus, the highest antibiotic resistance was related to co-trimoxazole
with 63% and the highest sensitivity to penicillin with 53%. There was a statistically significant relationship
between resistance to tetracycline and co-trimoxazole antibiotics and age, and also ciprofloxacin showed
greater resistance in women than men. The frequency of hemolysine genes was 91% for HLA, 96% for HLB,
and 99% for HLD.

Conclusion: Penicillin antibiotic with 53% sensitivity seems to be a better candidate than other antibiotics
and the high abundance of hemolysine genes should be considered as an important concern in the medical
community.
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Abstract

Background: Exercise can cause inflammation and neutrophil activity. Neutrophils contain the enzyme
myeloperoxidase that its main function is to produce reactive oxygen species. On the other hand, physical
activity can improve immune function and antioxidant activity. Therefore, the aim of the present study was
to evaluate neutrophil activity, changes in myeloperoxidase levels and total antioxidant capacity of healthy
middle-aged men participating in regular leisure time exercises and untrained subjects.

Materials and methods: Twenty trained (age 53.58+ 2.94 years, BMI 25.47+1.6) and 17 untrained (age
54.1742.83 years, BMI 27.83+1.12) subjects participated in this study. Subjects performed modified Bruce
treadmill test as a model of progressive exercise training. Blood samples were taken before, immediately
after and one hour after the end of the test.

Results: There was a significant difference in the neutrophil counts of the trained group and also between
both groups. Furthermore, the results showed significant difference in myeloperoxidase levels in trained
compared to untrained group. Significant changes in total antioxidant capacity were observed in both groups
and the trained group demonstrated higher levels of total antioxidant capacity.

Conclusion: Participation in regular leisure time exercises can improve neutrophil function, reduce
myeloperoxidase levels and increase the total antioxidant capacity of healthy middle-aged men and may
potentially slowdown the immunosenescence process.

Keywords: Leisure time activity, Neutrophil, Myeloperoxidase, Total antioxidant capacity.

Cited as: Rahimi Moghaddam SR, Elmieh AR, Fadaei Chafy MR. The effect of leisure time regular exercise on neutrophil function,
myeloperoxidase levels, and antioxidant capacity in middle-aged men. Medical Science Journal of Islamic Azad University, Tehran
Medical Branch 2022; 31(4): 413-424.

Correspondence to: Alireza Elmiech

Tel: +98 9111359121

E-mail: elmich@iaurasht.acir

ORCID ID: 0000-0002-6266-0018

Received: 17 Feb 2021; Accepted: 9 May 2021



Jluileo 1S 50 3 S50d 15559 pliio (52 o5 il ool oKty iy pole alo /FIF

okl QI}T oliils (S pole aloxo Original
FYPURIY Glrao AFe el oF o)l VY 0,90 Article

9 3oy glno Z gk «(adg igi 0 yShos 9 (HR0R ) )9 plide ¢y poi yi
Jlaslbeo 310 o Sl 26T cad )b

"Bl G Lo oo Sarale Lo, e oo can s LS ww

Ol ey ool 5T oltils wudy 9oy (S a5 09,5 (B39 Sidarid A5 zeils
Ql).vl ‘C,...'f.a) 5‘5a)LA| é‘)T oKl 6\:’&&':3) .\>15 “5.!»\.\ W)J 05; ‘)L:...';'Jbv
u‘).:l ‘sl‘.:a) ‘L_SA)L‘"I &b" oKl “L..i)) .\>|j 5‘5.1»\; C,u.lf 05; G)Iﬁot.ﬁ-dl v

R

it STy shon o 5T sl Lo i 53 U i ol 5 e sy e e (5 el B 3 Al
Gl 5 iasl 3 Slac S50ty s o ity Sl it o] T oy STy sloi s 5 ol 9, 5ae 5
ST 5T ol o STy slen S i fud i ol e ol G St ylpliy 95 ST 3
g O ped gk O] 5 (e 55 (Slgilad 0 0l ES ol Jlailio 00

1V 5 (roporio oS3l S TV 1/E BMI] iy 0095 los s Jlw OVIAD £ T/AF (i) 00,5 ot yod (305 ] pii Camr s omiy 3 (99
] il s i, Sy aellas Sl 15 (ssyanio s prSohed TVAF 2 V)Y BMI (o OF/NY 2 FAF ) Sy pad b 55
AL o s Gl oy el G 5 kg ol o 5 slastins kol plol ok 5 Sl o Sl 4 1y g ok
o by STyl o o Sl 5y 30 03,5 ol 03,5 7 3,5 sl s i olin 15 5yl sino ol Anaidly
Sbsteo ysb 4 00,5 pad 05,5 5 Al (ST T ol o8B 0 (50 stne gliT 09,5 50 0 0,5 4y 00,5 e 095
30 )55 (e T ol Eo Sl il 5,V gl

U5 5 oS shs alS” o oy isi 3,as 33t il il e A i csloll 3 plite ES 1 e
s 3 ot s 5 8 S s 3580 15 o 55 3305 s oo sy ST Tl s
w5 s,

ST (2 o e shoe o g i o iR 355 Solled icsebelS 5 Uy

Pro-inflammatory ) ol—odl i sl plSgnl—w dood

y9—a> g ed oo (Chemokines) oS g0S 4 (Cytokines
Aty 48 05 o (SlliSew slojlinl 4 yoie Jalse
S8 |y Laplaast (il adss g SlausT ol 5
Sgs ol g gealinST o LS4 a2 55 b S (oo
g oad Jlad Sledl el cezgo LaglansST o 5l iy
sladsbe s gig 51 (1) 0 oo pati |y Jobos ol
sl Glr ) el LS 5 g laplanaST mls )b 4 (oo
a9 55 bl (nl 32 9 iS00 adg 095 (280 0 Sloe

ol lam az 5 ol lal oL 0 4z Soy e
o 5l Gt ke ol3T g adgs el cpoye Sl (V) ol

p e oSl wmdy Ay odlad ST sl OLAL iy (IS 1 s 0k 5 oy
(email: elmieh@jiaurasht.acir) a.ds Lo, o (S0 o505 5 (Sl

ORCID ID: 0000-0002-6266-0018

Q4NVYA Wlie 35 g

VNN e oady G



IO [ ol )en g padio (oou> ) L) dpw

Voo OL.«M} o ¥ O)LOJZJ oY) 0399

Sl WS e a8 51 (A0 el s (205 s
oyl gl Slis ailgs e G0 Sdled pizman (V0)
Esly g ools il STy o i 8, Y 51 b gl ST
PP VW, 1 | DT PURS] NGO [P C 5 W A
7 S e B 4z S1L08) 05 axalles (5 5 oy
o Jids i oz 51 (390 (grat] o i Jolse 5 SLoe
(S0 el Ode g DA ¢y dlax o0k sl yxie 4
3yl (Kt 3131 Slowr Solol flie (uizmad 5 G
0, Slos 5 Codlad aS s, oo a5 4y £a0me 0 LI (VA LVY)
I8 s 5 S Sllad 3l o e ol Lo by s
as ole 0,90 50 oo pldl oo |5 (V) 0,5 o0
Neutrophil ) b 85545 &,>le b o] bLS,1 g oy cudled
S yzlee (JUd gl aiadles ol 81 as ools )Las (Migration
° Al 3l (o g 2B o0 (i 055 5l ) (6% (hdg g
J SR ULV IR GUIKCON | W RSV T Y WPV IV LIPS PP
B 8y 9 o Jsbs iy 2 lee ABl oy Sl ials
4 aS ol g_JLQ,Jl éo9.a g9 00 w] MSL) O LﬂJ.\ﬁﬁ)Jy
5L sLaglss Sl Lougi o a g5 (sl 52l abany
Sg2g L (V) Wgd oo iz 00y ol mdge 4y 8L 4o
i e Sl 050 0 3l ladle 53 a8 Slillas
9 (VYY) sl ok zolaw (VY YY) Ldg 5o collad
(YY-YO) el oo r:L‘>u| b.»la._wfl Lf”] C}la.w U‘JM
399 e (a8 Sled ey B oy (i 5
sl 2105 Jlileo 01,81 50 00l ol slo i 9 SKan
b (Foo Eollad (o bLS a8 a0 Sl 4 ) 00
JYSCRVETIE SRV S| JUICH EPUESV VIR (oS
Al SO aS cusl oads ool s e 4 0 sem
amdz g G yed el )0 4z ) (ol s (S0 (0 o5
45 0l o lid sl uimes (YO) WS 0 SO 55 )
2 Sl 5 selaaST ol Gl Bl L ol (25559 G peS
S (s 4l g Sl ol e Lo lansT T cudle
o=l 59 Sl ed S o sdlae sl saililg
Wl o yed Codled alag S b o (YA ) col gilaus]
sLaslsy Sl (Antipathogen Activity) S5¢5b (ol colled
el ol sla (gl (lpdl Oljlye an 5 2l
ool (Sa e 0yl IS pobo b ge 38
SleiesSd polae Jols 6,28 6l paee (S5 Jole lgae
429 b onlp W (10) 0980 a2 g5 S8L g (95 (05 50
sboml (ol gladshe 51 (S plye 4 ladidg s 2 &

Iy ol L (Macrophages) jlég,Sle g (Neutrophils)
&l sla sk g wils oage 2 ege slannST uytal o
(1) axted Sl = gaalannT 51 (8L (Gmal s Jls
Cdled b i (o3 Jobo 3Nl 8 Olsre 4 baids o
o lyd alax 5l oledl sloails 5l g b jo 055
g e WIS (G (505 s o (e 23l e
ot a5 b o Jlab sl by i (F) o i 3
ST pgle 351 (g5 Lo, sl (Degranulation)
ol 5, Sles a5 (B) Wigd o (Myeloperoxidase :MPO)
ROS) (i3S iy 25Ty (slotis? 5 loanes] st o]
L5l Lo aLlis sl ,— (Reactive Oxygen Species
5ol oSl LSQ.;‘}J"I s 5 el oleadl Julge 5 (Pathogen)
Pl 4 593 oS anSToole (4295 BB polis wds o
»#) &l (Hypochlorous acid :HOCI) _yug,1S g0le ol
12 45 el 558 555h0ST ke S, g Sl el (Y
o addg 5 (M) 3)ls i (Jsho (sla a3 5l (5l
“Jobs )3 DNA 5 o (55 guilacaST ol 2l o) 0>
39 Sl peiiies 58 b el b a4y g 0l linee sl
asile ey slas,lowm 5 (8L slaaw] 5l alise glgl
5 ol sy el eslS s bom b oo 439,150l5 51
Ly ol Lol oS psheo (1) 95500 9min
i bl 55 oo sli 3 s ol 0 (sl
ag () e) ogd bea o] ygwlognST ol 8l el 5 wiS
Lajley Sl g Ladedgigs aiile (G95 sladgl (Jodo Gon
3T il Ul Jstann ol (slo ok lsie &
e ()95 Jlg) b sl oo o8 Wilowd sleiden (a3
LU, jo (Immunosenescence) &y iul3dl 5l ool ool

A7) sl

0l )L:._.u.d ‘;L).:.MS‘ ‘5;] L;LQW LQQLM.:‘ (LG )|
S Bl e go an aS il (el il g o]
25 o SllS ) 5 sk 51 %20%s 5l5am b 5 028
il ol 3 8h cos s oo (SlaenST (5T pitenss bl
Oialy8l s Wleols lid (goasie Sldlas 0,5 oo ,13
ol ot SloST 5T glis i slac Il zals b e
AV el

gy Lol yen a5 ias oo lis Olides gl ailbisuiigs
Al o (VF) plaie (2 ped Codlad jo 810 oy il
Ce 058 jo b a9 oa il Jesl o Sles Sgps 4 e



Jlusilio (15 50 32 K0d (3359 whie (32 yo3 il

ool ity iy pole aloo /FIF

i (S8 plate glacdlad )3 ouiS =S58 Jluiles oy
aad ol ol (Gl i) (S bl SKen (45359
Syg— ;o |y p3¥ SLdlbl mgiy j3 oo S 5,5 bl
aslllas Jliml bl g Dlilas izmen 5 babg, 5 LSSy
SEALS S, aen ) alalsT 8 aslinls, s S b o
9 (S 4zl dskid py Llbgls aom ol ol o
International IPAQ) som cJled Mol oy dobiiin py
Slsleo j0 5030, oSS | (physical activity questionnaire
D508 88 b plonl (28559 Sy Loy o 5 Slows
azly sl gogail ¥ gl 5 ol y anlllas 5f uy
oy Jlelbgls ol Ll Ggajl j0 2858 lp Ll
S slac Il pll 5l e o3l sl 5l 8 el FA 0
e 5 ()35 73U el Grly el (S0 45) s
s3] 2l 5 Jd ol JlosdlS s (IS clale (ot
QLS (g loog

SN S F g (T o a5 ol

O g3l )15 5 Jme &y aszl o sl 5 55, oges] 0
59 5 ool 4y G (Sogasl ;o ulsl (s
sljy; o 0,5 anzlie o oil (6155 oo 4 00 (s
P oSy s jgiws 5l gla gl aes (xS ojlul
So bwg Lo 8 ojlail aan 038 S (95m zme Vo cele
L i ar b gingesl (39 9 98 ozl o o el ol (Siga]
T 38 5 55l 5 5l oslaiul b o) FelS < /Y 5 e il +/) s
iS5 6l peiia A 68 ol el 525 sl SECA
BoCa  gow S 5 oausS Julow oo 3l oalaul b 55 Soy
oS 285 13 2bi)l 0)9e (i 05 )piS cle X1
Caol 00l &)Y Jgaz 0 o Soge;] anogs

038 (£3)9 (xt yo SS90

MBTP) o 9 5 (595 3= (g 002 Olal JS550 l Lo
O 3 (Jo Glsie 4 (Modified Bruce treadmill protocol
PSS 2 6l S ol (V) )5 esliiusl oanlid (o559
Ll Ll 558 bl 5 st 3 55 1 aysisgs]
b Ggi g Sl )3 fag LS VIV S b gl ol o
s3] szl gl al o ds 1o wyo3l S50 Gobsl 2 s ST
9 o Jgl adzpo 50 olRiss ol 5 09 Sl oy 5 sy
> yo £9,5 Lyt Bl (Aalj3l 0oy0 B g 5 pg0 e 5
sl JSSgy 4y i b olSiws s o 9 S o 0o
Ol (F) 0gm 4o ¥ 5 al o o oy e 28l (]33
Sy oy aalolass jol8 g ojlas cuils aalsl Sy b 905

OieeST JSI0> o g 0l Sl SS9 szl bl yo ol

i I aal® 50 Geie Sladl g glan ST il
$o—lS w25 ls—e 4 MPO 315 oimen 5 (e
Ol pAl Geizd Baw iailannST ol Sl ) laJids s
Sl p8lan eanlid (859 (n e alag S Jlesl L a5 2o
5 SSan 559 phiie Bt 5 55 00 58 Jlsks
5 by g 0y Shoe Slndl (0 a3 g (Vlaod 095
Oeizean 5 480 518 ) 0550 1) Ll oS sle glans
Total :TAC) gla—uST =5l s cd,b 5,5 o3lasl
oyl adgi 1o s ysie ] 285 &y (antioxidant capacity
hls Jlaibe ol e 5o T L ablie e LB 5 5l ST
(S92 e Al (g 9 (03,5 (2 p03) (S s Al
oy ot Sy 2l 42 <01 2 093le 0315 52 (e (39)
SERep )5 phice Dl ped o 8,0 LT as 09l 00l
Loy g 0, Shos )0 wgllae Ol sl 4y jonie Wlgi e
595 33l cnl GlanST (S8l cad)bs g jlannsTyole Zshaw
Clse il s cbadlne el i ol LT oSyl g €
Cdlad 5 i el Sl oslite geilaST il S

ol smlys ylie 0979 4 sl Jsame (S

Leogy 9 Olgo

IRJAU.RASHT.REC.1399.020 a_liss L asllla ol (ol =
oS 5 e, amly oD Sf5T oS il LS a8 o
oo 5 IRCT20200625047919N2 o lo 5
sl alasl S e 55 e s TRCT20200625047919N1
o 35 13036 5,90 ARCT) () !

b Soge;l

sl Ve Jolss b Jlaibe 050 ldbogls 51 525 YV slass
9o i WY g (Ul OFIAD £ VAF 1) oy oy el disles
15088 6l (JLw OFNY £ VAT ) Sy o po8 il
g s 5 o b 5l aaiges i il aalllas oyl
3939 Sl aFuie Jloxe W0 S ES 0 gy cnl 5o aldbgls
250V Blas (8,5 slacalled o plaie 5 15 walllas 4
P ES -l pae 5038 (nyed 098 slp S Sl S o atie
9= (oS D9 098 ln 3 Jlo o 50 (5859 slac el
O 0g 3)lee ml ol 5 aalllas 5l 295 sl lne
Cled las (lal,d plw by Slas oSl ol Gl
o B L Splie 55l 4 Ml S o (6, 5l il
Soe a5 glaglo Uy ST 5T sla oo 5l osliz 5

O 31 09,8 e sl sogeil 0 0K U mls e



IV o502 g pado (cous 5 Loy

Voo OL.«M} o ¥ O)LOJZJ oY) 0399

o, 5 il a0 Ve slpin sl jo Lo yiie (6,5 ol
RSRFIEVLE

oo Gl 15 ol

oz § s sla oo it a5l o5 Jsbo cslosial
KX21 J.)_A Sysmex )...)U J_».v Ko Ja_.wy ‘up““e9)"5’
4 o Lo sl (Bl Lol ol bl (ol jeiS ol
olasl s S bdiges 31 S 2 gl (daore 95 pY g
LS ¢85 ,23) oyl e Lawgi TAC 5 MPO g (5,5
b 9 (7w ) (i S5 b9y 4 (Olrl el o
ERS JasMedispec s ,los oL L ELISA Reader oo
Lol aon ol uilgs yegil FO+ g gl ¥40 (slo oo
Al plel oS ol <8 i el ygiws bl

6l Jolo

A )] e Sl £ Sile & g0 4 hog el b
St Sty 55l gnil 11t oliial ol slico
e b oolaiwl Loosls xy 598 (091 sraebe (ol aseine
o puxio 3> ANOVA g 05l 5l 3udios slo puite s (gl
A_ﬁ.lf ﬁL?u‘ Lg‘)‘" Al eolazwl ‘3]@5_) u_,.uuu U%)" 9 Y'xY
A oolaiwl <[+ 0 (g,lo gime

aaxsly

W Judg 595 Tobam 3 0uialjd (oib)yg o pod pi
s alag S GE YY) legssel aea IS sk«
655 plen ols pll oy 5 59, 2 1y o0ulid (o855
03,5 iyl 09)5 ;o wadige odlin V lagel ;o aS
bzl 518 09 dders gsb 5o s)logine oglis
—03e310m) 03e31 szl 5l G alolddl 4 s (305
S S a3l szl B RS eY el
SrSer —osiloie) osesl 2l Sl pm cele
S & S a3l 2l alalB g (PS40 0

Jgo 5l 0dlital Ly g puiiians jud & j90 4 09031 (B pae
(YY) 0 dwbrs )

VO2max = 14.76 - (1.379. times. T) + (0.451. times. T2) -
(0.012. times. T3)

(T=cws 0k olej)
Sl o3l b o gnil B s ogni] sl Jsbo 5o
Cdlstyo Lo ogoil 1285 )13 a0 9590 (Sl Abpms i
ookl Ll oasglid 28359 ped 5loo)ly Jlid i b ol
Az glol jo lode cplaled el Syg 7V ulide
(YY) 0 ools grndgs Fais &8 8 51 S0 gl oS sk
b8 oo iS5 g (3559 Sy el e ol 5
SIS jpd> e 3 (53,
09> laaigel 8l 5
Aigel 45 dgu S diged Sl Al e dw Jold Gudod o)
S g P oo Sl S ol ey sl A e (9>
eSS asgi (g3l ) s3] sl 5 U 5 S
Aol e Ay Gl 8L 0 oslojl 0y h5ge
ol 3o cels S g (g3 ) 093 215 s
ad> o jo 0 b il gogesl 5l (9> diges 3 (6 2K)
) e O jlie dBlel 00y g0l eSS (5 1 Sig |
L 3 Median Cubital Vein) g5 solod gl o595l 055
CBC _py—abee (5 g S5 4ty 5 iy 3l ooliz
&9 il olasl us 00l (g5l> (Complete Blood Count)
Ethylene diamine tetra EDTA) soul Siul |25 oyl
¢ S9> diged T8l yd 3l aw alol 0,5 28l o (acetic acid
o iulo;] panniSS Jawgs aiBS g0 e 4 (95 (9l sladly)
a3 5l g 09 S eSS ol Slgioe B o ools IS5l 4
¥ slos yo Laasises (g ] Joe @ (6,55l (55
50 o e o8 ialej] 4 g (6 oSS o, 5 bl ax o
b Al bt o s o 235 (o5 slasises eS|
YY slod o aads o 00 Vere Copu b o sl ol
o b s s 9 WD Gy il S5 il 4z
Obey b9 e 8 )18 500 lo aig Ko J210 ) 5 (silulax

Olene Bl £ (:55le) (2 pod 9 5 08,5 (305 (sla Gog03] (mogi sl S ) Jgur

03,55 (2 yo3 03,5 03,5 (i yo3 03,5 b ate
OF/\ VEV/AY OY/ADEY/AF (L) oo
YO/ E0/- ANATRE=N4 (yiagiilw) 03
ADJREES/YY AV -£5/0) (o55L5) 05
YYIAYEV/V 1Y YOIFYE /5 kg/m>)(BMI) 5oy o055 dyles
YT £YVA FOA0E/- ) (mlkg! min) 8 me y5emS] Sl




Jlusileo (190 3 (S5K0d (559 whiio (32 503 ST

eolof3T oLl iy pole alo [FIA

dwolio ;o Sl pl Lol (PS/+0) cils 0929 (6,50
e 350510 (e (93] G 093] G Sl
e Dol Sloj ahale gp ;9 03,5 (nyed 09,5 o
0 R85 Oy Q}A)'T s (P21 0) ais caslin 5l
Omcodnld $3555 el sl S e s ol e
300,55 (el g 08, (piyed 09,8 jlarnSTnole oo
P/ V) 6pSy 9 (PS/eo)) gsesl G ol
oley o Sl ol Lol cclils 092 gyl S Dol

(Y 10903) 0905 10 e PZ4/A8) yga3T i

(TAC) s 4l 6 <

no * E
m ¥ *
0 Fer . 1 T

.
V..,
{]’1 You
e Voo

[ PSRN PSR

Cnyed 09,5 99 40 (TAC) oSt 5T a6 s b Y loged
ouizl B o yes 5l am (loj Jeelgd 50 g B 00,80 (n a5 g 03,5
09,5 SlamSt (il collad Jlogne ol enims lis o855
Sl Sl Camsl (505 9% 09,5 A Cud 03,5 yeS

0905 A Cad foisime Sglds T AP/ 0) ga3l e A o

P<-/-0)

ST PG byl pooaiulid (hiyg s b

il
Oyos ey SO plosl Jlos 4 a5 wes o Ll ¥ jloged
20 8, (S DglaS 00,5 (g yed 09,5 50 codinli8 (050
o33l o m 09051 Gl O GlaemST (5T e bl

o 9 Pl o)) 6,50 — Hoejl L «(PS/-YY)
Sglas yuimres 0l oddlie (PSe/- V) 5,50 —de)'_l
G o eSS Rl el s sl
SrSeroseilom 9 @S YN (6 Smses]
Sglas ol Lol e 0008 00,550y yod 09,5 ;0 (PSe/+ )
39l e o3a3l g 0ol @S om0
a5 ols plis op 29,5 Gw Ggesl s (P2 e )
09,5 90 SlownST T ol s )b s ) sime glas
P/ 21) 9051 Gmg (PSee = F) (g03] Gy Lo o

ol 09y P/ 2 V) 6,50 5

3 ~o0 =

SrXn —osesl o) o9l sl 5l e cele
u.t).ou 05; )d ujLO.t u.)‘ Lo‘ swlb d9.>9 (PS’/”\
Owrad (P20 0) 350 o cxe Sloy g [0 00,50
e Szl Al pe a8 ols plas (298 (el s
Cglis (P /e 0 V) gy oleg 5o Laid connyl3d 55,5
979 03,55 (nayed 9 03,5 (nped 09,5 95 (5SS
g P>4/F8F) eesl i oloy 5o ogles cpl Lol o)ls

Js i t

A *
Ve % .
v T I | I |

Osnil e U3l e

Percent (%)
- = s oo

W o

oS 3 03,5 (nyed 09)5 93 5 by e obe ) Hloged
B9 edmlB a5l am Sley Jelsd o g S 00 S
03,5 Cnyed 03,5 )3 SN Ao 3 1) 6 (S I

(P<+/-0) Qy,)‘] O A ol gl ae glas # LABS oo QL..-..I

P<1+0) 5303] ey 0 o o ine glast

(MPO) amn s sls

"] *
¥4
i
¥4
v T |
" l
¥y
ol = CHl S
Mo Sous Wi SSopa

503)5 (nyed 09,5 33 35 (MPO) slanSTyshs zolaws .Y jlogad
«ing okl ryed Sl am Sloj Jelgd jo g B G yed g
S e g 03,5 50 il nl Jlogime il 3l eates la
G (5 0 sime gl % . Cannl (6, Al 0 10 00,5 10d 09,5 @

P<1+0) Ha05] Lt s G o (mo ogles F «P<+/+ ) (y505] i s

o1 gloo gl 3 00dal3d (o3 )g ox yod pSU
e gobw 50 Gl gae Sglis 03,50 (n e 09,8 50

— 035! om S — 09l Ol O laeeST ke



I ol e g pudie cou> y LSy dw

Voo OL.«M} o ¥ O)LOJZJ oY) 0399

Q"‘ CJL@ (VV) Cen 009y ol),o.:a LQM}D.J 9 LQJ».SeJ,.:}J
G 5 Lyl 30 ol L L, o 5390 b 5 )l55
(ol Jluiboo ()lo 0 10 0iS oo laie a5 Cown 55 (Y2 VA)
S S JglS Sl (S (i yed (B pan (63, Gl L
Wil ey Sl Cuxsg saims Glis oS b fdg s g

(YA) sl o rals
Slebids g ao o Iy gxe (2alS 5 50 50 05l musgi S
al> 6“0)33 as w‘ L)"‘ oé; Q‘.’.)‘“’ 09; ).) u}a)] )
.\AUSU ! ke il gluSL 4 0B o s
sl ysb a1y ael,5G slo by ig Gau (el ST atiee
.).o—l)lS Sl b g o, Slos dgups Cucl S S RSN 3
B> bl ;o (Y1) dad o0 Do SYsb ;o oxiledl
S (Vo) J2lSes 5 g1 o el L (sla fdg 595
4 e Wlgice Wl oy (el aley Sy oaS oS
o Jdg g olaws uals 5 Ldg,55 (Apoptosis) )9_.4997
Tl ol ol oy (nyed g sl (S e yed 5l e
axdl j0 9w Giall 1) hdg e Jgjete ROS
A S0 (sgm 5l (F ) O3S o e |y by g Sekusy]
oxiboly (Sau oy yed SS9 SO slpl JLs 4 oS a0
WS (o0 B bl JLligwsl slashe b b kdg g ol
Syme o eoplply Wigh oo Jiie Dlae cdl 4 g
bogwssd pozma Sl G Guped Wb (Sigdsnd
b Jld (F)) 358 e aliae 4 (Olgdl asie codle)
enbsule 5 okl Gy Jolse adgi el Mae b
IL-8 5 IL-6 JL-1B (TNF-0) W1 |guss 55,5 52515 asile
5 i ol Al @]y (305 )5 o Ldg g a5 35 oo
(F) aS o0 So 5 1) kb gl S9 SudliSs e
o ige 59y » addllas b 58 (V1 F) Ll Sen 5 calgls
Bl el Sl elely iy e o W08 155
5y oxl 51(FY) 05 oo Jlad Oae 4y Lo g 593 d9a5 a5
s Jis 4 ols gadod (0 aS oy vgzg Jlesz! ol
093 ol S8l 4y Lo 5 s 3585 5 (5559 0l
e g 00,8 oy GialS e (50,5 )0 sk (nl wo e
23l 03 Gga3l oy 95 iged (ha e ok RS
o Gzl e 58 0 6 pS Wised L aSG Koo AT
IR Gl e 5l (BB 5o L 4z g Bl (S
i s gl Ldgis Lol myl MPO a5 Lyl
-L’L:;;)‘ Sliasd }‘ d)L.‘.-“‘-.‘ Q'.’.‘J'?L;'.‘ WDgd oo Dgme

MPO ,olie iol38l g o Judgiss Giwlidl cpm |y ()l Sxe

& -~
.

Soy3 podlid Gh5s uped aley S SIS ragh o
ST (5l sl s slanST sl collid dadids S
SR D590 Oy G99 0355 (nyed plle Jludles Gl e
plul Jlis a4 o ol plas paghy onl @ls e85 18
Soy logme bl weyde ol L5y (nyed
s lacdld o eanS S8 095 slady Sy
b gogasl (nl oSy aloye po Sen iy eliie
Sy J=le den 5o 1 Sl Tnsle 515 ol zolaw
Gl b el s ()5l sains (LS a5 s S 28
S cadil 5l eg S Gl el 0 0 Syl Ui,
Solom S5 Wilg o oS Wdgy 19595 2 6V (SlapnS]
colld 5l AU laglaesT al8l Loablie 5 555

il (ool s
Lodad o onped &5 Wo S (A1 Al Slides
5 4y el olpen (93 (805 50 laddsSe Sl
SN s dleg S as Wl jelol (YY) il Sen
05 Sl CawsS S 5 g Bl 5o Dl sl el
GRIPl 4 Jles baunsS) ladegorman; dan g 9 o0
20,5 B 5 (V) gigelels 5 (Sgjem (VF) W)l
) ladedg g collad (( Kiwd 550 B dad (G 003 &5
05 5 50 b e (Rl g 5 03,5 St
yol> Gabos )0 dzgi Ll 4l Lol (YY) 058 oo st
o Sladdy g wo)d 03,5 (nyeS 098 ;0 4 S
cils ol gl aeil Gy 4 Cawd (ge3]
ol 1y gyl s ]38l (6,0 Al e j0 Ll (PS4 /- - Y)
(VD) Lol San g 595 dbwly ol jo (PSe/)) olo
A ol; ad b Gw yed ey S oS Wa S )1F
o s e Gl lagogesl sladids s ool
lodedy g Bl celo g0 Sl (g bl 0o,
e 5 ol ygele el gl b gune (T0) 0 ssalie
(@l 9 ole> Lng‘s;b}o)'] 30 45 Xo,S oudlive 3 (Y+YA)
DAl g o5 x> b Jlg ol oyl aleg Sl ey alolidl
ComglgllS polie (oaglt (oS aleg So (pimen g 3k
Gl robhw 4 Cos b 89,555 alex 5l (Granulocytes) l»
28 % g 51(TF) ws S oy oS ()l (sine 5k @
Cilp Blbsl s yed deliy sy b (Vo VA) il Sen
5 it ol a5 WS b1 arelle 5 Jlasls ol
gt s olass gaomme ualS b cdl 3 OBl Say ol yes



Jlusilo (18 0 1 S50d (3359 plio (52 o3 S

ool oKty iy pole aloo [FY-

oS pae 5o el (b g pobe g Dol pue
o Slas Comdy am 50 5 el el o U]
Cdls azgs b andlasl aniags sl laJedg g calial
OSee S rped Sl kb ie 3 Sles )0 S &S
w3L @ g JLb sladidg g Coms o i 5l (U ol
(00) culoaizs asloyy ol 4y Lol Gaasd jo oS
ST (ST 66 )b piin 3,50 10yl B b
ledgls sloml el oanld (o559 (n yed plomil &5 sl ol
S 095 90 2 50 ShenST (Sl el cdil o sne
O dmlie (pizmen (PS/0) Wb (pped gk g 005
O9 0955 & o 035 (pyaS 09,5 a5 3y (liS Laog S
ot PV ) eail G Sley dolye plad yo Gyl
5 p6 b s 5P+ )) (6,8 5 P+ V) (93]
9 Sjg LAl (pl b geed 092 51093 5 6 5VL (SlanS]
5 Ol sleogS g, p adlae b (VYA ilSen
Pl jo a5 al ;o 03,5 (nyed g (el Ge welle
sl 5 lyr slaogS T (5T gohu ol
el Y Gy (g (Y lwe 09,5 4 Sl 03,57 0 o
b ol (o355 oaped szl 5l o Jlosine gl
A4S T35 dbwly e 50 (QY) 0l odline (5 (Kiwd e
laogS 59, » GBS L (V1) mllKes 5 s
oS sl e bt g Jbyed (@l $O-VE) oy axalle
2 edd o ShawST ST slaes 3l slac s ples
St JUd e 09 4 Cand Gl sre jsb 4 JUsb og)S
Rl b lgi ge (Goy colled o ad S s Gl pls o
oyl adle ialS el laeST T slacad L
(BY) 35 guilapnsT

odel Cews &y o> gladisai (53, 2 a6 b 55 (2l
5 lsS (Jle job el 5825 (nl @S L g oS
oilelg oy poi g G AT wis ST 5158 (VeV ) Ll e
Flagise ShansT (3l ol b b li8l el Lt Lo
09t Slatse bavalie )3 00,8 (nyed JLuS )5 L
55 (V1) e g jaly (raizmon (OF) 09800 (2505
5 slagise st (T ol cd b oS wiss 518
o5 4 (Shped Al lae (L Gl e 00,5 (n yed 09,5 sl
Ll (OF) <8l (al 33l cn yed (g 09,5 4 S (5 )loShne
e 45 il s (Y V8) T8 5 5L wsh gmls B
2 S e B (B9 0kl (nped alag Sy 2l
Gtred lreg)S (GlhaST (T el cd b e )
Lol adly fals g)ls (g jsb ar (npe5 o 5 05,5

il Lo 5yl gaiod Lo (FF FY) wles S ilE
09,5 winlPB (359 (nyed 5l o Sloy U2 der jo &S
939 319,95 2 jlaeaSTnobes 516 5V obaw 51 in ped g
ol Hlis 00,5y el Glose 4 i 1) (gl cae iuliél
Ly oowl Cawd 4 b b g aseis opl (P<:/-0)
S5 a8 ol o s sl sl (Ve #) 2l e g CBgjg,90
Pl G Galidl sl oailely aaal oy el alag
Sl & s uped Gt SR S sln (slyione
5 Her Lul, ol o (F0) A e sbml 03,5 el
b JUd (Saij o9k a5 0s )5 lgie (V210) il S
ol g aee Guals | jlaasTysle clile wilgi o ogilly
(F7) adls Sau codld g el bl 5l slaslias
Sl Gleaiges allas L 55 (V+18) ul ) Ken ¢ Kisgd
Qb (S (nped 4 fesl 5 STk polie aidl o
Sl Gl colial gl 4 Cod Je w5 95 2
oS yshee ol bl 3sms b Ll (FF) ol azals
Soys a8y Sl Gl e e g Sl
o Sley dolie pled 5o oyl (e 095 5o o fdy g3
pae cnlple g ol plas |y gologme Dolds Sy S
Tl Jlogine (IR L ladidg s polie o cxe Dglis
Slorer oulid (B uped GBlie jlanaSTysle
Ol ol by b ead plml Dlidad g LBl
S (VWA 2l 5 555 Lol oms i 4] aiee;
osilly job & Gl S 3y b by Sy (05 o oS
b ol glbmlbe Gl b, als el
bogte Sal b 6ilse (nyed b aglie jo jlannsSTsls
olpiiy b (VoV9) Lul)en g yals a5 (FV) 04
31 ol 3le o) 5l S e e MPO i o5 wis)S
w2300 & 5 sibe by s O e o by il
aS Wo,S el 50 (VARQ) S 9 Sy Omizmed (FA)
G5 Sao 5 S b (B JaneSTypshoo sl il
loJedg g S 25 g pozea 5l Jiws Siali¥l Gl g 0505 (S
zobw Gl s we s ol g, ol 1ol
G 50 sladdy g olasi Al 4 i jlanaST sl
2 Sl Sl cwl (Sae aSl wjla (S (55
A a Gl b (F) 0l 5 e g s "o ySlos comy”
Sfles p Wloe Jbpd (S gl o dwyse
ol San s il sl it b Lo Ly i
2SN e 3l o e sk golaw Gog SVL o

o els 03,5 (2 ya3 09,5 Ay S o3 g sla e



YV ol 5o g pudie  sou> y Loy dw

Voo OL.«M} o ¥ O)LOJZJ oY) 0399

Jub 1) omsiy) bo,eSl Wil o o2 GsmliST
g0 g ob; JL!ﬁ ‘) Nrf2 “"‘”‘9’&5‘ QYM U"‘ oS
ST (5T gl Syl 5 ol paSgie Siml (3

(DY) wgds
Slp Sn G Jlesse asly pil> Gded s 4z S
ol Sl & ez g b Lol ot g 0295 05,5 sl gioges]
WS o S 0 Sen 359 Dl ped plaie acl o ol 3l
Ly oY o Ll (o el dud> 12 a5 5 ls 899 Loz (]
Sl oy solaie 4 (S glanuST (il slml (sl
S| COVC IR F W | P L W BV S RS
a5 oS 28 plg o el o il Al Lyl Sl
3 8lae p 5 loigime Ll Sl 5,86 Sy nyed 2l 5o
O Céyiny 5 o9 Eel ploj yg,0 4 o5 il (LT

O PR
2l b Geios onl @S 5l (B 99 seeal L oakal, o
Sl i syzg a5 55 o,lal il 5 oads plodl Slalllas
Il b loordign sl asls 5l oslinal s &) sl S
5 39hse Jlosl uine Lawgs a5 w3l Sy (o ped Alie
1y oS il = SlosST Jobss 51 Sglie slogS! wilgs o
ol 3550 0 Jolie Slogely W) 4 mie 5 S Jlb
gy &5 bl gledl Wb colys o (P FD) oed Jole
JSita (50900 5 s o5 3B (357 Jaslied (gl omilis
3 ialos] slaog 5 SsKenl 13l Cov sdes yob 4y 5 ol
axlge diges Codgaze b pol> Gudss (0 &5 diz o
ol 3l as slo lis Lo sloadly il son mox b Ll oy
4 Cond SKer 555 phie ool jo cosS oS L
0392 13,95 5 (hdg g5 3,Shos 5l in yed gy 318
025 S0 (s )l om ) SlenSThskes 5l 6508 zokan
21 O Wl ggose (nl &5 dsyon Sl 5w oo
53T s slans (1al38l g (S (el a0 (8L
03,5 iy i sla 0903l a5 Ll l cpiman aiS cladle
@ Comi |y 65V SlansT ST b b ol guiss o
O Olges Crlpby wisls (las 353 5l o ped (g 098
ol cely phaie Soy el Yzl a5 oS leie
6‘)? @‘.).,,...5‘ ‘5,.;1 MJ)Ja sm)‘ BN WL;A LngLg)lf)’L.o
O3 0955 & Cummd 09,5 (nl 5o (SlST Jelse (g5lusy
Gt a5 0ad oo Sl oplply el ead gyl

03,5 iyl oy S A L (i yed g 095 (Jl>

(00) cuslools las |y g iy ol
os)f »® @‘M‘ ‘fj ):YL: LgL:owsto S9>g Lgt;.ul) BN
Ol ko) Olgt bl (0 a3 g 09,5 4y L 00,5 (12 a3
Jelse cnl alaz 51aS 0,5 g (HliSee Jolge jo 1) oglis
09; Lg)dg.f}.u.a )b oA 0[70‘ L;[m&)b’)b a u‘ysa
Sl @b Sl az Guyed s 0905 A Comd 035 (el
4, (Mitochondrial Supercomplex) o uSleoS 5 gu
elyaSsie inl Ll Sup by (0F) S g
5 OY) e 4 &el o (Mitochondrial biogenesis)

Peroxisome ) PGC-lo )5 ole gws Y mudas &b
proliferator-activated  receptor-gamma  coactivator-

Gy S gign ;0 b uSLoS yyow oll 0,5 o Lil (lalpha
ol coge (clail glacdld o a8 Gl
JUSH lp 55 9590 abols (palS g (5 )uiSgie (slyins
cel oS ol Ko SlheeS @ (oSS SOl e xS
38 5 e PGC-Ta el Sy agpe 4555 (BA) S5 oo
Wiedgw SISl 4 glaws Glp S opped dg
5 (Myostatin) ySbiwgle asle oo olj] (Myokines)
(F) sl S s e o (Irisin) Q—.’.}i).’.T
s o syl Sl plBn 4o suls o] sla S gle
gy oSt colld izen 5 ROS 4y atul
(Nuclear factor erythroid 2—related factor 2) Nrf2 .3
5156 ROS (61,38 aalidl (BY V) S e JyuS |,
NI rsisy 555 5l b ely (i (32505 cslnalng
Ll 50 g 0ad Jaie diwe 4y ool 8 NIf2 (YF) 093 o0
5 wbe V) 0SS o plo |, SlosT gl
Nrf2  Slewdy zohw a5 audl e (WVAY) il Sen
s 4de Al e Gaped G g el Gl Gl
sl gyl Sme Gli8l el ey 09,8 A s Lo jen
G e Al Eadge (pl AT W8S a4l
35 ST ad )b 1al8l 5 of3T sla JSoal) oS e
a5 Cwl oads ooy flis 50 (Baise sladiges o .(FY)
calize ol jo | Nrf2 LS olaio (g5le (3559
QS oo Jled 0,5 g0 g oS e S ( Sl alac a5
SlaST (BT gl cute @it 4 jzie g0 (nl g
ooyl e SIAIL ablie )3 i (IS QU 5 15050
OY gaste a5 Cowl il aseie puizred 0gd oo guilapns]



Jlaibo 1050 1 SEod (3359 phine oy poi il owlol T olKiiils (S 3y pale alxo [FYY

R BN IR I NC PN I WCRE I e
9 S lensd 05 550 i bl ol wlie ol TS oen 9b e b Gl 1 5 iz

) Seo 3 e el sy g oSl 5T olR.250s 45 Glen g sladsliy ol 2 Olgie Geid

Sl el 8 LT Ol (Ul olStyle;l ilaos aasly s gl 5N sl ot ey S Ol
. . 2,5 oolarul
ol priome GhlSes pla g lael Glar po @il 15 ps ouregd 4

A..Jso d‘.)).)& 9 Pi“‘“’ 5 ol.iA:JJLO)T

REFERENCES

1.Silveira LS, Antunes Bde M, Minari AL, Dos Santos RV, Neto JC, Lira FS. Macrophage Polarization: Implications
on Metabolic Diseases and the Role of Exercise. Crit Rev Eukaryot Gene Expr 2016;26:115-32.

2.Vida C, Martinez de Toda I, Garrido A, Carro E, Molina JA, De la Fuente M. Impairment of Several Immune
Functions and Redox State in Blood Cells of Alzheimer's Disease Patients. Relevant Role of Neutrophils in Oxidative
Stress. Front Immunol 2018;8:1974.

3.Vida C, de Toda IM, Cruces J, Garrido A, Gonzalez-Sanchez M, De la Fuente M. Role of macrophages in age-related
oxidative stress and lipofuscin accumulation in mice. Redox Biol 2017;12:423-437.

4.Terra R, da Silva SAG, Pinto VS, Dutra PML. Effect of exercise on the immune system: cell response, adaptation and
signaling. Rev Bras Med Esport 2012;18:208-2014.

5.Xie K, Varatnitskaya M, Maghnouj A, Bader V, Winklhofer KF, Hahn S, Leichert LI. Activation leads to a significant
shift in the intracellular redox homeostasis of neutrophil-like cells. Redox Biol 2020;28:101344.

6.Vlasova II. Peroxidase Activity of Human Hemoproteins: Keeping the Fire under Control. Molecules 2018;23:2561.

7.Vlasova II, Sokolov AV, Kostevich VA, Mikhalchik EV, Vasilyev VB. Myeloperoxidase-Induced Oxidation of
Albumin and Ceruloplasmin: Role of Tyrosines. Biochemistry (Mosc) 2019;84:652-662.

8.Ren M, Zhou K, He L, Lin W. Mitochondria and lysosome-targetable fluorescent probes for HOCI: recent advances
and perspectives. J] Mater Chem B 2018;6:1716-1733.

9.Khan AA, Alsahli MA, Rahmani AH. Myeloperoxidase as an Active Disease Biomarker: Recent Biochemical and
Pathological Perspectives. Med Sci (Basel) 2018;6:33.

10.Groussard C, Maillard F, Vazeille E, Barnich N, Sirvent P, Otero YF, et al. Tissue-Specific Oxidative Stress
Modulation by Exercise: A Comparison between MICT and HIIT in an Obese Rat Model. Oxid Med Cell Longev
2019;2019:1965364.

11.Golbidi S, Ebadi SA, Laher I. Antioxidants in the treatment of diabetes. Curr Diabetes Rev 2011;7:106-25.

12.Sies H. On the history of oxidative stress: Concept and some aspects of current development. Current Opinion in
Toxicology 2018;7:122-126.

13.Pena-Bautista C, Baquero M, Vento M, Chafer-Pericas C. Free radicals in Alzheimer's disease: Lipid peroxidation
biomarkers. Clin Chim Acta 2019;491:85-90.

14.Turner JE, Brum PC. Does Regular Exercise Counter T Cell Immunosenescence Reducing the Risk of Developing
Cancer and Promoting Successful Treatment of Malignancies? Oxid Med Cell Longev.2017;2017:4234765.

15.Nieman DC, Wentz LM. The compelling link between physical activity and the body's defense system. J Sport
Health Sci 2019;8:201-217.

16.Rowinski R, Kozakiewicz M, Kedziora-Kornatowska K, Hiibner-Wozniak E, Kedziora J. Markers of oxidative stress
and erythrocyte antioxidant enzyme activity in older men and women with differing physical activity. Exp Gerontol
2013;48:1141-6.

17.Gongalves CAM, Dantas PMS, Dos Santos IK, Dantas M, da Silva DCP, Cabral BGAT, et al. Effect of Acute and
Chronic Aerobic Exercise on Immunological Markers: A Systematic Review. Front Physiol 2020;10:1602.

18.Y1ldizgéren MT. How Exercise May Affect the Immune System Against COVID-19? Turk J Sports Med
020;55:186-7.

19.Weyh C, Kriiger K, Strasser B. Physical Activity and Diet Shape the Immune System during Aging. Nutrients
2020;12:622.

20.Bartlett DB, Fox O, McNulty CL, Greenwood HL, Murphy L, Sapey E, et al. Habitual physical activity is associated
with the maintenance of neutrophil migratory dynamics in healthy older adults. Brain Behav Immun 2016;56:12-20.



FYV ()50 g padio (oo Loy Voo limo) @ Foylois ® ¥Y oy90

21.Bartlett DB, Willis LH, Slentz CA, Hoselton A, Kelly L, Huebner JL, et al. Ten weeks of high-intensity interval
walk training is associated with reduced disease activity and improved innate immune function in older adults with
rheumatoid arthritis: a pilot study. Arthritis Res Ther 2018;20:127.

22 .Brown WM, Davison GW, McClean CM, Murphy MH. A Systematic Review of the Acute Effects of Exercise on
Immune and Inflammatory Indices in Untrained Adults. Sports Med Open 2015;1:35.

23.Isaacs AW, Macaluso F, Smith C, Myburgh KH. C-Reactive Protein Is Elevated Only in High Creatine Kinase
Responders to Muscle Damaging Exercise. Front Physiol 2019;10:86.

24.Popovic LM, Mitic NR, Miric D, Bisevac B, Miric M, Popovic B. Influence of vitamin C supplementation on
oxidative stress and neutrophil inflammatory response in acute and regular exercise. Oxid Med Cell Longev
2015;2015:295497.

25.Sellami M, Gasmi M, Denham J, Hayes LD, Stratton D, Padulo J, Bragazzi N. Effects of Acute and Chronic
Exercise on Immunological Parameters in the Elderly Aged: Can Physical Activity Counteract the Effects of
Aging?. Front Immunol 2018;9:2187.

26.Done AJ, Traustadottir T. Aerobic exercise increases resistance to oxidative stress in sedentary older middle-aged
adults. A pilot study. Age (Dordr) 2016;38:505-512.

27.Seifi-Skishahr F, Damirchi A, Farjaminezhad M, Babaei P. Physical Training Status Determines Oxidative Stress
and Redox Changes in Response to an Acute Aerobic Exercise. Biochem Res Int 2016;2016:3757623.

28.Bouzid MA, Hammouda O, Matran R, Robin S, Fabre C. Influence of physical fitness on antioxidant activity and
malondialdehyde level in healthy older adults. Appl Physiol Nutr Metab 2015;40:582-9.

29.Pescatello LS, Arena R, Riebe D, Thompson PD, Editors. ACSM’s Guidelines for Exercise Testing and
Prescription. 9th Ed. Philadelphia, USA: Wolters Kluwer/Lippincott Williams & Wilkins; 2014.

30.Queensland Health. Queensland Health: Exercise Stress Testing. Document Number # QH-GDL-392:2013.
Available from: https://www.health.qld.gov.au/ __data/assets/pdf file/0024/147624/qh-gd1-392.pdf

31.Goniilates S. Analysis of Difference between the VO2max Values in Field and Laboratory Tests. Univers J Educ Res
2018;6:1938-41.

32.Williams N. The Borg Rating of Perceived Exertion (RPE) scale. Occup Med 2017;67:404—405.

33.Peake JM, Neubauer O, Walsh NP, Simpson RJ. Recovery of the immune system after exercise. J Appl Physiol
2017;122:1077-87.

34.Suzuki K. Exhaustive Exercise-Induced Neutrophil-Associated Tissue Damage and Possibility of its Prevention. J
Nanomedine Biotherapeutic Discov 2017;7:156.

35.Neves PRDS, Tenério TRDS, Lins TA, Muniz MTC, Pithon-Curi TC, Botero JP, Do Prado WL. Acute effects of
high- and low-intensity exercise bouts on leukocyte counts. J Exerc Sci Fit 2015;13:24-8.

36.Jamurtas AZ, Fatouros IG, Deli CK, Georgakouli K, Poulios A, Draganidis D, et al. The Effects of Acute Low-
Volume HIIT and Aerobic Exercise on Leukocyte Count and Redox Status. J Sports Sci Med 2018;17:501-508.

37.Ferrer MD, Cap6 X, Martorell M, Busquets-Cortés C, Bouzas C, Carreres S, et al. Regular Practice of Moderate
Physical Activity by Older Adults Ameliorates Their Anti-Inflammatory Status. Nutrients 2018;10:1780.

38.0ya J, Nakagami T, Naito Y, Endo Y, Uchigata Y. Association of Total and Differential White Blood Cell Counts
with Physical Energy Expenditure. J Tokyo Wom Med Univ 2017; 87: 207-16.

39.Bartlett DB, Shepherd SO, Wilson OJ, Adlan AM, Wagenmakers AJM, Shaw CS,et al. Neutrophil and Monocyte
Bactericidal Responses to 10 Weeks of Low-Volume High-Intensity Interval or Moderate-Intensity Continuous
Training in Sedentary Adults. Oxid Med Cell Longev 2017;2017:8148742.

40.Syu GD, Chen HI, Jen CJ. Severe exercise and exercise training exert opposite effects on human neutrophil
apoptosis via altering the redox status. PLoS One 2011;6:e24385.

41.Nunes-Silva A, Bernardes PT, Rezende BM, Lopes F, Gomes EC, Marques PE, et al. Treadmill exercise induces
neutrophil recruitment into muscle tissue in a reactive oxygen species-dependent manner. An intravital microscopy
study. PLoS One 2014;9:96464.

42 Kawanishi N, Mizokami T, Niihara H, Yada K, Suzuki K. Neutrophil depletion attenuates muscle injury after
exhaustive exercise. Med Sci Sports Exerc 2016:1917-24.

43.Morozov VI, Pryatkin SA, Kalinski MI, Rogozkin VA. Effect of exercise to exhaustion on myeloperoxidase and
lysozyme release from blood neutrophils. Eur J Appl Physiol 2003;89:257-62.



Jlailo l0 50 1 SEod 3359 phio oy poi p3T ol o137 sl Sy pole alxo [FYF

44 Fonseca RG, Kenny DA, McGivney BA, Murphy BA, Hill EW, Katz LM. Effect of training on plasma
Myeloperoxidase concentrations measured before and following intense exercise in Thoroughbred racehorses. Comp
Exerc Physiol 2016;12:17-25.

45.Morozov VI, Tsyplenkov PV, Golberg N D, Kalinski MI. The effects of high-intensity exercise on skeletal muscle
neutrophil myeloperoxidase in untrained and trained rats. Eur J Appl Physiol 2006;97:716-22.

46.Holz O, Roepcke S, Watz H, Tegtbur U, Lahu G, Hohlfeld JM. Constant-load exercise decreases the serum
concentration of myeloperoxidase in healthy smokers and smokers with COPD. Int J Chron Obstruct Pulmon Dis
2015;10:1393-402.

47.Fico BG, Whitehurst M, Slusher AL, Mock JT, Maharaj A, Dodge KM, et. al. The comparison of acute high-
intensity interval exercise vs. continuous moderate-intensity exercise on plasma calprotectin and associated
inflammatory mediator. Physiol Behav 2018;183:27-32.

48.van de Vyver M, Engelbrecht L, Smith C, Myburgh KH. Neutrophil and monocyte responses to downhill running:
Intracellular contents of MPO, IL-6, IL-10, pstat3, and SOCS3. Scand J Med Sci Sports 2016;26:638-47.

49.Bury TB, Pirnay F. Effect of Prolonged Exercise on Neutrophil Myeloperoxidase Secretion. Int J Sports Med
1995;16:410- 2.

50.Davison G, Jones AW. Oral neutrophil responses to acute prolonged exercise may not be representative of blood
neutrophil responses. Appl Physiol Nutr Metab 2015;40:298-301.

51.Bouzid MA, Filaire E, Matran R, Robin S, Fabre C. Lifelong Voluntary Exercise Modulates Age-Related Changes in
Oxidative Stress. Int J Sports Med 2018;39:21-28.

52.Kozakiewicz M, Rowinski R, Kornatowski M, Dabrowski A, Kedziora-Kornatowska K, Strachecka A. Relation of
Moderate Physical Activity to Blood Markers of Oxidative Stress and Antioxidant Defense in the Elderly. Oxid Med
Cell Longev 2019;2019:5123628.

53.Goutianos G, Margaritelis NV, Sparopoulou T, Veskoukis AS, Vrabas IS, Paschalis V, et al. Chronic administration
of plasma from exercised rats to sedentary rats does not induce redox and metabolic adaptations. J Physiol Sci
2020;70:3.

54.Ramez M, Nasirinezhad F, Rajabi H, Aboutaleb N, Naderi N. Short-term exercise training increases plasma levels of
klotho and total antioxidant capacity in male Wistar rats. J Shahrekord Uni Med Sci 2019;21:25-30.

55.Park SY, Kwak YS. Impact of aerobic and anaerobic exercise training on oxidative stress and antioxidant defense in
athletes. J Exerc Rehab 2016;12:113-7.

56.Huertas JR, Al Fazazi S, Hidalgo-Gutierrez A, Lopez LC, Casuso RA. Antioxidant effect of exercise: Exploring the
role of the mitochondrial complex I superassembly. Redox Biol 2017;13:477-481.

57.Nocella C, Cammisotto V, Pigozzi F, Borrione P, Fossati C, D'Amico A, et al. Impairment between Oxidant and
Antioxidant Systems: Short- and Long-term Implications for Athletes' Health. Nutrients 2019;11:1353.

58.Greggio C, Jha P, Kulkarni SS, Lagarrigue S, Broskey NT, Boutant M, et al. Enhanced Respiratory Chain
Supercomplex Formation in Response to Exercise in Human Skeletal Muscle. Cell Metab 2017;25:301-311.

59.Louzada RA, Bouviere J, Matta LP, Werneck-de-Castro JP, Dupuy C, Carvalho DP, Fortunato RS. Redox Signaling
in Widespread Health Benefits of Exercise. Antioxid Redox Signal 2020;33:745-760.

60.Lee JH, Jun HS. Role of Myokines in Regulating Skeletal Muscle Mass and Function. Front Physiol 2019;10:42:9.

61.Chen RR, Fan XH, Chen G, Zeng GW, Xue YG, Liu XT, Wang CY. Irisin attenuates angiotensin II-induced cardiac
fibrosis via Nrf2 mediated inhibition of ROS/TGFb1/Smad2/3 signaling axis. Chem Biol Interact 2019;302:11-21.

62.Kitaoka Y, Takeda K, Tamura Y, Hatta H. Lactate administration increases mRNA expression of PGC-1a and UCP3
in mouse skeletal muscle. Appl Physiol Nutr Metab 2016;41:695-8.

63.Thirupathi A, Pinho, RA. Effects of reactive oxygen species and interplay of antioxidants during physical exercise in
skeletal muscles. J Physiol Biochem 2018;74:359-67.

64.Abbasi S, Avandi SM, Haghshenas R. The effect of eight weeks Concurrent training on plasma levels of NRF2 in
young men. Journal of Applied Health Studies in Sport Physiology (JAHSSP) 2018;5:78-83. [In Persian]

65.Wiecek M, Maciejczyk M, Szymura J, Szygula Z. Effect of maximal-intensity exercise on systemic nitro-oxidative
stress in men and women. Redox Rep 2017;22:176-82.

66.Carraro E, Schiliro T, Biorci F, Romanazzi V, Degan R, Buonocore D, et al. Physical Activity, Lifestyle Factors and
Oxidative Stress in Middle Age Healthy Subjects. Int J Environ Res Public Health 2018;15:1152.



Medical Science Journal of Islamic Azad University Vol. 31, No. 4, Winter 2022 ORIGINAL ARTICLE

Effects of optimized photorefractive keratectomy (PRK) operation on
the asphericity and high-order aberration changes

Ali Zare Joshaghani !, Alireza Baradaran Rafii 2, Farhad Adhami Moghaddam?®

1. Young Researchers and Elite Club, Islamic Azad University, Tehran Medical Sciences Branch, Tehran, Iran

2. Ophthalmic Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

3. Department of Ophthalmology, School of Medicine, Islamic Azad University Tehran Medical Sciences, Tehran, Iran

Abstract

Background: Optimized is a common and important method in which aberrations are created by the device
and the surgeon, but high-grade aberrations are out of the surgeon's control and are induced by the device in
the patient. The aim of this study was the evaluation of out-of-control high-order aberration changes before
and after PRK surgery and these impact on vision outcome.

Materials and methods: In this before and after clinical trial study, we recurred 24 patients consist of 48
eyes. For the patients with myopic astigmatism, before the operation, a complete visual examination (visual
acuity, refraction, etc.) and imaging including orbscan, zywave, and topolyzer were performed and tests were
repeated six months after surgery. The results were compared before and after surgery.

Results: 24 patients included 8 males (33.3%) and 16 females (66.7%) with a mean age of 2945 years
recurred in the study. The total higher-order aberration increased after operation. There was no significant
difference between the third and fourth-order corneal
aberrations before and after the operation. The ocular and corneal high-order aberration was increased. Mean
asphericity was similar before and after the operation. Also, significant correlations among spherical
equivalent, total high order abbration, and occular abbaration were found.

Conclusion: Regarding our study, eye sporadic defect improved after the operation but it would never
achieve the optimal goal. According to the findings, it seems that the optimized method with the Allegretto
EX500 device, despite its superiority over the conventional method, still induces high-grade aberrations and
changes the asphericity from prolate to oblate mode. However, it improves refraction, which affects the
quality of patients' vision.
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Abstract

Background: Infertility is one of the most common problems of women that always has negative
psychological consequences for infertile women. Accordingly, the aim of this study was to investigate and
compare the effectiveness of reality therapy and interaction behavior analysis approach on character strength
in infertile women.

Materials and methods: The present study was a quasi-experimental study with a pretest and posttest design
with a control and follow-up group of 45 days. The research population was infertile women who referred to
Ibn Sina Infertility Clinic in Tehran in 2018. 45 people were randomly assigned to 3 groups (each 15
people). Experimental groups were trained in 10 sessions of 90 minutes with reality therapy methods and
interaction behavior analysis approach and the control group was not trained. Data with demographic
information form and competency questionnaire behavior (VIA-IS) was analyzed by chi-square, multivariate
analysis of variance and Bonferroni post hoc test in SPSS software version 22.

Results: The results showed that there was a significant difference between the effectiveness of reality
therapy and interaction behavior analysis on character strength in infertile women (P <0.05); in other words,
reality therapy had a greater effect on character strength in infertile women than interaction behavior analysis
(P <0.05).

Conclusion: Considering the effectiveness of reality therapy on the character strength of infertile women, it
is necessary to pay attention to this approach in order to accept the problem of infertility and reduce its
consequences in infertile women, along with medical treatments.

Keywords: Reality therapy, Interaction behavior analysis, Character strength, Infertility.
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Abstract

Background: Stress is one of the perceived feelings in university students that plays an important role in
students' academic performance and achievement which is often overlooked. Therefore, the present study
was conducted to identify and compare stressors in medical and non-medical students.

Materials and methods: In this comparative descriptive study, a sample of 380 medical and non-medical
students of Islamic Azad University in Tehran, who were at the first semester of the 2019-2020 academic
year were selected. The study tools included a demographic information and stressors questionnaire. Data
were analyzed by SPSS-16 software using descriptive statistics and independent t-test at the significant level
0f 0.05.

Results: There was a statistically significant difference between the medical and non-medical students of
Tehran Islamic Azad University, in terms of problems related to "academic affairs", "emotions", "job,
welfare and finance", "marital issues, marriage and choice of spouse", "social issues " and " family issue”
(p<0.05). However, no statistically significant difference was observed between the medical and non-medical
students in terms of problems related to "burnout", "unexpected events such as natural disasters”, "different
accidents" and "behavioral characteristics and habits, and health issues" (p>0.05).

Conclusion: The results of present study can help managers in developing educational frameworks to
improve and create a suitable educational environment, recognize and improve coping strategies among
students and to provide effective education for parents in order to reduce the stressors of students.
Keywords: Stress, Educational stress, Students, Academic problems, Emotional problems, Social problems.
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Abstract

Background: The incidence of neural bladder is increasing today and these people need catheterization.
Intermittent clean urinary catheterization is a low-risk method for the patients.

Materials and methods: This was a descriptive methodological and validation research. For content
validity, 10 people were selected by purposive method. For face validity, 25 people were chosen by
convenience method Aimed at structural validity, gradual method was used from sounding conductors. For
the reliability of the questionnaire, 10 people completed the questionnaire.

Results: First, a draft was developed and two qualitative and quantitative methods were used for face
validity. The effect scores of the items were not less than 1.5. None of the items less than 62% were deleted
according to the table. In construct validity, exploratory factor analysis and varimax rotation methods were
used and the adequacy of sample size was 0.78 by KMO test, and the results of Bartlett sphericity test were
significant (4017/486 p <0.001). 5 items with a share of less than 0.4 were removed and factor analysis was
performed again and the number of factors was reduced to four with a variance of 40.136. The results of
internal consistency of Cronbach's alpha coefficient of the whole questionnaire with 32 items were equal to
0.862 and 0.859 for women and men respectively. The results of the stability of the verification tools and the
result of the ICC test (0.949) showed a good correlation coefficient for each structure.

Conclusion: The tools designed in this study are valid and reliable and can be used in various studies.
Keywords: Psychometrics, Clean intermittent urinary catheterization self-efficacy instrument, Patients with
neural bladder.
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Upper limb deep vein thromboembolism: a case report
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Abstract

Upper limbs deep vein thrombosis is a rare event in patients, although increasing incidence is seen due to
higher cancer diagnosis rate and the use of various vascular catheters. A 58-year-old man with a history of
anemia was scheduled for radical prostatectomy due to prostate adenocarcinoma. The patient underwent
surgery under general anesthesia. After surgery, he was transferred to the intensive care unit. At the
beginning of admission, right limb edema in the distal part of the right limb (hands and wrists) was observed
that was accompanied by cyanosis and pain. The patient was diagnosed with deep vein thrombosis and was
treated with anticoagulant drugs. He was discharged after 4 days in a good general condition and
uneventfully. This report shows that patients with venous catheters, especially patients who are candidates
for surgery, are at high risk of deep vein thrombosis and need careful monitoring after surgery.

Keywords: Deep vein thrombosis, Anesthesia, Cancer, Surgery, Heparin, Warfarin.
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Early dysfunction of transplanted Kkidney revealed the cause of
recurrent nephrolithiasis: a case report of primary hyperoxaluria
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Abstract

Primary hyperoxaluria (PH) disorder causes end-stage renal disease (ESRD). Missed diagnosis or relapse in
transplanted kidney is common. We present a 36-year-old patient with a history of recurrent renal calculus
which progressed to end-stage renal disease. He underwent kidney-transplant surgery. Renal function tests
had worsening progressively at first-week post-transplant. Transplanted kidney biopsy lead to the underlying
PH. His several admissions and complications make us to report the case and suggest re-evaluation of PH
before the kidney transplant in ESRD.
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