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Purpose: Firefighting is known to be a very high-risk occupation due to its dangerous and
difficult characteristics. Therefore, the present study aimed to investigate the effect of eight
weeks of high-intensity aerobic training on IL18, IL6, and B-type natriuretic peptide (BNP)
concentrations in operational male firefighters. 1L18 and IL6 are inflammatory cytokines that
play a role in immune responses. BNP is also known as a marker of heart failure that is
secreted in response to excessive strain on heart muscle cells, and there is a relationship
between inflammation and heart problems in chronic diseases.

Methods: The present study is a quasi-experimental study with a pre-test and post-test
design. In this study, 48 male firefighters were selected purposively and conveniently and
were randomly and equally divided into two groups (n=24): control and high-intensity
aerobic training groups. The training program included a 15-minute warm-up at a slow pace
and 30-second interval running at 100% intensity in the first and second weeks, which
increased to 150-200% of heart rate reserve in the seventh and eighth weeks. Data analysis
was evaluated using the analysis of covariance (ANCOVA) method and the equivalent
nonparametric test, Quade Nonparametric ANCOVA. The tests were performed at a 5% error
level and using a SPSS version 27.

Results: The results showed that HIIT training had a significant effect on the concentration
of IL18 (p<0.001, n%=0.58), IL6 (p<0.001, n°=0.43), and B-type natriuretic peptide (BNP)
(p<0.001, n?=0.48). The concentration of 1L18, IL6, and BNP decreased significantly as a
result of high-intensity aerobic training.

Conclusion: High-intensity aerobic training has been shown to reduce IL18, IL6, and BNP
concentrations. It has been suggested that high-intensity aerobic training improves the
physiological performance of firefighters.

Keywords: Firefighters, Aerobic Exercise, IL6, IL18, BNP

Corresponding Author: Farzaneh Taghian
Email: f.taghian@iau.ac.ir
ORCID: 0000-0001-9531-2952

Copyright © 2025 Mashhad University of Medical Sciences. This work is licensed under a Creative
mons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/

Allhateib MNH, Taghian F, Atiyah HH, Jalali Dehkordi Kh. The EN o
8, IL6, and B-Type Natriuretic Peptide (BNP) Concentrations in =

-96. DOI: 10.22038/jpsr.2025.86133.2685.

» Please cite this article
High-Intensity Aerobic Exerci
Operational Male Firefighters. JPSR 20


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22038/jpsr.2025.86133.2685
https://orcid.org/orcid-search/search?searchQuery=0000-0001-9531-2952

ULz T 53 (BNP) B g g gy U iy 9 116 A L18 Calé 3lzmo 1 YU s b (6190 iy yoi 5l
lelos 350
5o Sao D gy Sadae coln W‘YQL:_ES aily 5 ¢ codasdl il ool Capal digeo

oty syt L ks JEle aler iyt 5 Uk (slaiSiy Judo slictil a6 ban
£y SSgplb oy IL6 (AL18 cdale e p YU o b g3lsn Ol pod atin coia 50 oy ol axlllas
i oia] slagsl 5 45 it gl slaeS st IL-6 5 IL-18 wil o slles 5,0 oblisisT 5 B BNP)
5 Gt GRS 4 sl 50 o5 0 o0 aiSlid (B Lo U5l il olsie 4 5 B BNP) g4 Sy 5Ly ailo

)13 3929 (peie sl Lo 50 (B A g SLLA L (LSl g 09d oo by b (Dlae gla oo o>

T FA slasi dalllas ol 50wl o (y3e5l 5 03e5] Gl 2ol b (228 e 55 ) polo dalllae 1 gy 1 bs )
Sl i 9 J S (N=YF) 05,5 90 50 (gl 5 Bolal & jguo g Al Sl L iiwd 10 g diedad g, 40 350 bLLs
b sl Yo glite yugs s aad] e b 50,5 o5 4ido V0 ol 2 jo3 aslipy 0l s YU s b (5510
GlBlo >3 B (lyd wo)s Ve ooV 00 a4 pitie g ois slaaian )3 a5 95 090 5 Jol (slaaian j3 dojs Ve e Dud
56T T Jsles 650l b6 s3] ANCOVAY Ll lsS 56T s, 5 ool b b ools Julows 5 aysos il
ool b g ooy iy slas mhaw jo o g0l .o b, (Quade Nonparametric ANCOVA) olss il lgs

A plol SPSS 158l 5 YV (6 ass )

P<e1+o1) IL6 «P=+/0A P<-/++1) IL18 clale 5 Jolime b HHT cly,es a5 sls olas mbs o azdly
;33 BNP G IL6 (dL18 cdile e .ol arisls «(P=+/FA P<+/++1) B (BNP) g5 S50 5 oty 5 (=2 /FY
el il 2alS 6l e jeha YU s b (5lsn ol a3 ploxil

aS 535 o drog ol oo BNP g IL6 JL18 clile e 2als oo YU o b 55l9n Sl po 15 g Az
33,5 oo L5 5T (Sl sob 0 Shas Spet o Y S5 b (535 iy

BNP JL18 UL6 . s3lsn <l pas «bliss 5T sgulS’ colals

ORCID: 0000-0001-9531-2952  ftaghian@iau.ac.ir ..l al;,5 : g o diows 99

05,5 By pole oaSadls (G Eulyss) lehol oDl o5l oSy wlEils sk wailsd ) ( By > bl ladol il
229 859092 58

Ol el (ORl53) pledval axly ¢ oodll Sl3T olStils ()5 pole auSadls ¢ 55559 (S585528 09,5 155> gomidls -)
Ol el ¢ oadll ol T olRtils (Kl 93 (ool 0y (5559 pole 0aSiils (23559 (T8)5e 508 09)5 okl =Y

Ble olasy dy partndll oRadls o 59 pole 5 (S S5 oaSasls Y

Ol epledel o odbul olT olKtls (8l j93) (ool 0oy (o359 pole oaSitils (23555 (5ol55e8 09)5 el —F

Sl sl Jolse 5l (orpmg il Jold aSly 058 (o oo
Oblas 25T (F) 05d (oo s sloizl o 3liadls, —cdl g ooyblie,y caale Jdo 4 o glis il ad >
O 5 SUikS aberd Slge (Byae ;3 (eizes Ce Gz Jelin (nyhs 5l (S e sl
4 )8 i s I8 Jlsy s Sil el 5 bkl bulyd b aglse jo blas izl (V) ogd (o0
A GeS Goe wlem @ Dl Hhs cl (See 5 oz b3 (B )0 ojlgen (SLSL S0l
swl3l 55 1, (Coronary Heart Disease; CHD) 5 6o sbhaely Wiy oo a5 Wls 13 suad s,
51 sl oanls slaws jo Sy, la Loyl b ol e camo ol (V) aslb asb b ] codle Gl Soeadds
S (g T sl g ksl slo coxdge wile b slo el 5 S0l 4y Bro ol jls
5 ()l (Sbj oleas 5 (S5 Golys o ando sgazme woly> 5 23U sla il 5 ol ( Sasgw

AY



)2

Mf@

sa GRlRl ) gaalsd o o1 5l (B &S regS e
Ol (oS b o 8 5 b by (S 4 D
Y N ) Wl eols

spba ol By 3 Sae (Ysb (x5
STy g 00,8 chandi ) G (Gl e (k28
0 mie ol ol O)) A5 e wats | o ol
IL) - pnSsl il aile ool lo (S g Sl
oS giiw ol wgb oo (IL-18) VA- .59l il 5 (6
e Joho by a5 sia ole) plo glo JoSdoe
lasly,Slo 5 (TH) S5 T gle s aiile iay]
slo 151y melal )3 (ot B g Wed (o0 By
b oSt ol gl Gial3 OY OT) il gl
b 9 p xS 30 g ere Sl 4 Wl oo g o
(pies 0gh e i sla e Sl (o
O (SenST Bl g a5 Sl oge o]
aS S8y b slaghay g BNP (¥ 33,5 (oo
Ol 5050 (nl 5 955 (oo @i )l g7y Lol Lud
o Shee 2l g paas sl owlul 25 4 ],
lerbon Silis Ko Glyie 4 BNP ais o o
59y o bt 4 (B 9 B Ll b)) e Sk
(\Y)

—otdlr g oM &y S Al 8T rimen
Colox po Wy (oo 108 123l ponr 5 s, slo
S pl aty Lol bl cage jlows A8 Ll
I b i oS cul Sl Sl 5 B (BNP) g4
ool gl 5o sy ol il S e S
GRIB Ll ple b 8 ple)b asle (8
i slo oyl 5l esse j3b & BNP .(V8) Wil oo
PRI IS T N e P I 3
ol ol b b g5> Jled 5 S8 bl wiile
lalid oy s oblas T &5 Lol 51.00) ol oo
4 BNP zgh a3l s wad s, 5 Sujed
0955 (il 3 B Cdler oy p lp aFLE G lge
s b blas zsT (VA oo (gl oy casanl i
S8 g YU leles o 15 sl gl el asile
O YL St o olend dlse (Syme o S
S olsre bl il 13 (Bose (8 sl (s bon
B sl hlew i g obml o gulS Jele
Aoy 4 Condy opl (V1) 05d (o0 wBlil By

AY

(F) 055 oo ayms ollas (w51 by a5 Slhlas a
colad a5 wis S 515 (0) o Kes 5 Soteriades
Jelse 3l 6,15 Cugi s pllol olié Slsle ( SSL Su
o1 ST anee blas sl Lol Jas 15 e el
5 sible Salaal (0T Gullsy abl plSin obles
Sllllas S (oo w25 [) Olyide b gible (655,
Sl ol g b 65,0 opl a5 Wl ools ylas 3
P oDle (Jad S 5 sad (Jad (Sogu b Able
Post-Traumatic Stress ) aslw ;| w (ol
obles LT o aSegs 8l 4 (Disorder; PTSD
(V) cnl las e
coly w5 o ol 5T s SUiks Jelss
o Sole Gep x5 odd Suednid (2L
Collad Jlis 4y (GYsb S o5 5 09d (Bge
sl b bSS) a 6)58 STy 9 wad (S
9 @leS ool s o ) L (lys oS
O Mg oo Slule Gols caws G s a4 o 2 oS
3 5 L8 es elS gl peple 1) B 0o
(0 SeSgige abe 5l ploand Slge 5l (S oy
ey ogliie S 5 5 (oo 3lge plu g D)
Od Jld e lBl ) e e Cwl (S o
2 B B S5 B e eadsl S5l Selens
A ooge slagiel @l o5 5 LS Sy
2 ol 4 as WS F (D) olses s Smith
Sudden Cardiac Death; ) 5 LSt S,
aox> 5l eaaS e olug, VWoa Koy «SCD
Acute Myocardial ) o550 o> wgS il
)0 a8 e ¢, e aSw b (Infarction; AMI
9 09 Led i oblas 55T 5l aweys YA Ll axllas
ol aallhe SO anils YU en i asys ¥
S5t A L ) oLKes s Martin Lawgs
JLad aesS Ko aiile jlas Jole iz b 9o (bl
Bl (S5 o8 9 Vb (95 JgyedS (Sl b >
Nl &5 e (oo plis azg BB Al ol
B Gl Shs Jele pair cwl See (UL
Myl s il anily diads Slows Sobel 5 Ssse
Jsb > (Boe s ol 5l (AL S e 5 il @
O e )3 (Gible g (cem sl o sl slae o
L5 cldlas (Jb> ol bl o b oles sl

)



4o IL6 9 IL18 BNP clale Ol 1 5lee @l o3

2 O49)
GOl Bas g5l g (228 ded Ol i )
JrS 09,5 L osa3l o 5 09051 G ok b a8 ol
oblis 2T adS Lels gaios (bl anely s 2]
VOV Jl o ool VY po 0 el Slles 0y
VA il el amls S sl ozl e
Pl 85 AT Baion 43955 lajlne (ulul 0l (o
Ol Cend Gl ol addllae 4 399 p3Y Laly
(G*POWEN) diges pax 0,515 1581 o5 5| diges pox>
5 I0F Sl o5ladl o[-0 (g loline plaw 85 i o
GBS S 50 b s S e 8 FY CTA Gsesl s
i pz asllae Jsb o b Sogesl il Jlas]
20 (o5)5 55 0 o YY) i T ggame o bl
a azg boadlas anld Jsb o ol azd s Ly
& 30 o L o Saliy 5 ol slo (591l
CS b ded allizelss A o ool JFaus oS LG
o g il Jlb g JolS i dallae o oBass
oy 3 S8 obas sl ‘5;.59‘)'1 cdl ol asllas
ceos Bl sl gl Gehos alz! Jole adlhs
5 oS o wlalST aslinls, blas T ans o o sols
mwiges Gk 5l delsl o 0,5 Lisal g oSS |, Guios
Gy cnl 0 -85 4 ) ) esle (Bolai S
oled b oS Sy analr S Sy e a Siagh
(222 (g0 ogaze

o diald 3l gy O ile Gow 4y 09,9 slolse
JLoF 51 i 4l (6lls Sie iz o Lo ¥+ LYY
O oh 0oy aslh (ldes ats; o Slai ]
0 M poe cmpese » aSlS YR LYo
Sras pas oG Sullad jleaisS e el oo lew
il Ee sloloe ol oo JSIN Dby i 5 DL
s le Codled o e 5Ll Wog D)l 58 Gaded
ol o2 ) e (Gelo aia VY Job )0 K00
Sl ol Dl oyl Slud> o anl> Yl
U oy Cdled 0uisS aie gl g loms o b o5
56 as atulys bl w5l ase ) alslae gg,0 )

aslllas Jsb )0 05 ailis; (238 @23, 40 S A5 0

AD

—oeSen 9 b Sy oy dlex 5l el (paix
5 B sle cob 4 ol @ wly oo okl sle
Ohles 50 Vsono a5 orage Clotll 058 p2nie (JBgoe
Dl oo oddlin YU o5 Lid 5 cobs (Sl 4 M
5 was 8 ,8b cou |) BNP mhw Wiy oo 5
Ol 5o Bl 8 gsy  (SLAL L vgzy s las
Tobw ialisl as wil eols las Sldlas 51 (& i
sl g lem M Hhlew o Silis ol ol Cusnl
(V) &S (o0 i |y (Bgpe 5 (L8
Glolil Sl boatly oo plite oy Sl e
SO g Mg S g Sl e (S s
Aol j0 g yepe bl pels 4 ldlas e
A SeS dlize slo ghlews a0 s melS
Iy ailiey aclp yo phate goy Oloyei ailud o Jld
olBl sl oy 4 gadge (pl (V) WS (o0 atu
B ese e eyl (oyme yo a8 Las T asile
saxie Olllas Lawol o35 LY Coenl 5l asls
Sl yed ofg A e odjyg DMl A Wil esls ol
S sle a3ls st e M L6 sl
Ol 3 sty B See wsilsr Sluyes (VY
L o )| IOWIPRV-Y K0 Lg).u.\.u_ﬁl.b.u‘ 9 L)"b Q)S.Lo.c
Sy Ben ghe el cew slee Sl e
= IL-IRa 5 IL-10 s sloinSsins o
5 oo Cwdho 4y Az gl Sy (VO YF) 00 8
sl 10555 5 60L5 Sl coeal I bLas 25T g,
sle Sisel Jols & galz nlom sl aaliyy >k
Sosre LIS ;28 cnl Cdl dge sl il )8
Jolse F@ds colid lp s gyt Oliiss
ol il GolS ln Fee slalSal, alf g ke
ol s o 1) a5 i lse Sl el
o0 asdlas cpl 5l Gas asss jo ojle oy ol



dd byo aeyo B0 ceyw b adl Ve s (6,0l5,
O Jl8 e (6,00, 480 B g 490 ¥z F) 0,53
Gad S slp (Y0 ) (O Jgoz) (og j90
S8 Gosasl b by HIT (pe5 p0 ol jes
2 5 HIT iyl am s o j0 cnped g98
i by ows 3l eolitul b Game lawg and>
O Jpaz) as Jis ol csle FT-90) 55
Jsesd 3l epd 8 lys vops (e dslre g

A¥Y) 2o 5 eolal

o pomi] gl e o B (o - B o ST

S5 Higed 9 595 691 2o
e g B calerdon sboysie U5 sl
sl @ez O35 5l 055 s (e B B
Shom ez S sl s 5 Sl G5 S
crpes dada ol 5l i el YE bl cela Y
GRS S 50 b inped a0 3T 5l an alolddl
in (L) (p el dadzr BTl ey el FA oS4l
ssle (59l sl g JoIs o)+ B A el jo (e
o Jbg oo 0 5591 g (EDTA) (55 slanilos
Sl 4y a8 o g Yoo BVerr Copn b alolddl
b L Sloll o8 ,5) o S plodl jady sl aids )
Relative ) aids o ,40 o>ly L 4 (Eppendorf
Revolutions ) | (Centrifugal Force; RCF
py g b5 13 obj)l 0,9 (Per Minute; RPM
>0 A sl o Gmleyl ley B osssl s @
2 09 b dged ad IS Hn e ISl
oo @l oy 5 el glo JSSon el
aadll g0 el cdile mhw s Jlo)l oKkl
.Bioassay Technology Laboratory .MDA)
[Lactate) «tsy «China .Shanghai .SH0020
Ay Oless cuye ol a5 @D65331 Abcam
heo 1Y Sl gl 5 Vge s oo)eloY
TINFo) o 5055 coimo 55,56 ,6:51 0l o ,Yge
as (Georgia ELH-TNFa-CL .RayBio®
9 el (heolp S Sy Yoo plp Slpki 8 (e
Olie sl 039 5l (Jodlp S o5 Ve Comles (e
Nasdox™ SOD) jlgess ST o il

AF

4 a5 GleyS Coesl 4 azg Loass ol
» el Jelee alil aes o], Gl cpl Sl
Al pols Gk ye S S ) Gl mls
—05,5 ryes e ) a8 ab Il USE ey (g5l eS
s sl g ol8l sais 09,5 Y g lax alslas sl
Jedod 5 s L85 Djso matie oy b
5l oMbl a8 st ] jaasie lawgs Lo sols (5Ll
Gailo) 4 azg b .cd §F sl el o ools cunle
el dsl g0 5 S cele cta (iagh b
5 9 i QULEET (G S5 5 (3 0 eyl
Do b (el sl el Jae 4 5 (55 (655 Aged
(High intensity interval training; HIIT) yu
Logs (el ple (Sloo 9 Jgol ool 1V Jgaz Gillae
asby 5 Cud WIS Guped e85 5 (YY) (BOMPa)
4 e wsl o (TA) o les 5 (FeIt0) gid e
33 S ped anliy el o Il Al e a4y aie VY G
) od Ll acisn 5o acd dw @aiSs slagg,

YV

e SS9 g
5 oW s alp dype 0 2y gl Sld> o
b G55031 b Sl pod slo (Shag el yo3 sl (2520
ol Sigo 0 Culgr b c53°9‘°j 3l g dged Sz
PLdE e IS p bazlye 5 Sl (Ss
5 e b S L npes Slde o ol
oo 4385 10 dgax l aw anled e Kiegh
acly 5 oo B p5 S bl @ 9,5 b Joges]
5555 (siulesl sla JSSg aidges J5 3550 (b yod
235 )18 (2hil 9 (S ped Mo Sl am g S
Aoy 5 Lol HHT) YU cads b xpye5 asliy
L as o (o)lailiwl 0,5 2,5 addo V) 0,5 o5
9 (035 <8 Lo oy 00) o5 Dab L pugd
VoG s @ oS sl il T IS Y e
Loy (i A8 0 o e A £, dld] oy g0 4l
el asln g el gn, asly adly oLL e
Sad b ast ¥ Goe 4 oglise auge el HIT
49 ped g Jol i ;0 0SS S8 Lys wsps N e
A8 by doye NO0-Yee B ode ool Ojg0

Ol o .8l ol 38l iie g i das )0 0,0



azés cuin Soe 4 (HHT) YU o b s Aoy ) Jgux
oo | il 8 b o wuoy0) Jed col il B b o w0 y0) o pod ol 39 dad> |
(aid) (oyud (oyud win S
0 O Voo Y ¥ ﬁ,&—J,‘
5 b VeeoIYe ¥ 5 £l paw
0 o \Ye-\0. Y 5 i o2y
5 b VoY Y ) JETNSPETTN

oo Jby owor Sur Shy —omld feesl @b
oy, oblas gl o IL6 4 IL18 BNP s i
Dol b (ogls iy ye3) a3l g S 095 g0 Slibes
adlas )b 4 azg bl oals &Y Joa 0 (WL
Al g sy 3l o Bjrie cpl o o ools Julos (6l
Y Jgoz 0 a8 Shggmlis g050 5 eolanwl b pog Jloy
0y g 4180 Lo 4y dslllas ool jo cusl onls )15
o)l 5l el Lss gly o ol o Slup; sle
A ooliiwl 81gS il oS 5 JUT SO el LG

Do a @l g owyn Joe ol plons sl ondy
(P=-/08%) IL6 5 (P=-/foA) IL18 clle 5w
BNP e o Ll o s, Uas &8 oo Jly o0
PR s osel @B bl al s, (P=/e YY)
bl Gl slp 0gS 93 o las Luilly (sSee
BNP § =-/-v#) IL6 4 (p<-/--\) IL18
e odel Cawd 4 Jow oplpls ol o, (P=+/0 0 Y)
AR Je nl @l 25 laopdy pled 1) sl (oo
o ool 0lgS il )lgS 5 IUT G el LG g 5T 5]

ST ogeil @mls Bk ¥ Jgaz sle il ulaly
# IL18 ysie (65, » ilp Slipes oIS uiby)lsS
o9 Jolae dop mu slad mhw o olicas] Gl
Al o IOA S lae Slojlasl g <</« + )

Ol B Jgaz 50 oS uilyles T gl gl
«* DARRE )."): alzlos ).:‘ o)‘&‘ 9 (p<‘/“\) Jw.:l.v <°
28l

B, il Slayes £ Jgar @ls bl
oslasl g O<+/+ V) oo ,3b ULMM] Oldpe 4 BNP)

AY

6 xS ol cunles e L ARAN (NS-15033
b gped O am g 8 i (o axly -V
s gy o3l I5y¥1 S5 5 onlicl
gl 90 50 Jlod g s (Gragh b 4 4z b
J oo gho s ad el blitul 5 oy
mlas s 0 oolinul e Gl 5 oSilee slo asls
ST osesl 3 Gieety b 4 azg L blax
ol Joko 5Ll oseil 5 (ANCOVA) (il s
Quade Nonparametric ) slsS b lsS 5JUl
3 Jae olop; sle opdy i eolizul (ANCOVA
g b by (Ko b @ig o Jbop Job
Shyggmld @lo (30l 6 by i 4 SSea
S awlio gl 85 15 00l g (gw)n d)90 (ng
G oazg g oogS 90 slo Gogeil 608 o (S
005l 5 egS e o e esls o Jloy (52 sl
2 sl gl o b gl b sslital Jies -
A plol SPSS 1581 6 5 YV asews 5l ool b g auo jo

iged poll p i Gl @l A Db Cws e
S5 YF 095 90 LB o laaasT o 0 FA oo dle
B3 adllas sy9e YL ool b sjlee Sy (S
J992 33 039 9 98 (o b dged 608 o (S a3 S
0% Jley anli g (emyn 5l Sl 0l (BT
Joslaal b 60,8 o (She a4 baye slo ools aie
& dalio (gl 09 )5 50 51 Sy y2 50 ( Syl (50
& Ao D oslitul s (5 (9051 5 095 90 (il
eSilee )2 09,5 55 e (5 obine gl S - 5 (3305
o piie 5 Ll ol 5lis glel Llod 51 (P<-/++ 1) o
S5 ol glis (P=+IOYE) s g P=-1AVY) (33



23
(5lgp ©ly yoi) sl Js
e —P leme Byl E uSilee lere Syl E (il o
NINR TYIVY £ O/ YAIYY £ F/0F (JWw) oo
-/aYY \YY/S . BIVY \YY/EE £ YIVY (50) A3
ofee ANAS £ VY- YAR - 1070 (555 339

anlllas 3590 09,5 90 ;0 ol lajiio (o9 Jloyi oy p St Shig—9mld (ool @SV g

b waid b 5l9e @by pod) alslaw 09 5 JyS 09,8

Slade—p RYSIET B TS R oboj o
<Iyay “130A /38 JAAE sl i IL18
< IFOA SAYd /YA +/30) o931 o
At -1a5 -+ YA 0 eyl i IL6
i as SAted “IYYA SRV gesl e
“IVYE “/AVY NN AFE el i (BNP) ol g5
1YY A “[-YY E el e

IL18: Interlukine 18, IL6: Interlukine 6, BNP: B-Type Natriuretic Peptide

IL18 st oy i 9155 il )lsS g3l s oF Jgu

Alejlail laio-p  ggeil ojlol  Oljgime (il ol 4z, Wlygie £geme Oyt godo
efE <efee \RViaV4 VOV /OYA ¥ DOFFINOY o0l guzmal Jow
S YIYs5 V5 IVEY ) V5 IVFY oo 31 (258

< [OA- <efe ) RARAE MARAAAR \ \MARAAAR W og,§
V-Iaf- fr R any s

A AZNEIOAD E oo

v AAEIDAD  oukid graadl & gocro

ILE yose ooy gz 3155 uily)lsS (903l lis 0 Jgor

Flojlail  Jlade-p  ggeil ojlel  Oljgizme (il goliTaz,e  Wlygime ggeme Ol 20
GOV <o) YUsa¥ VYFF/-AY ¥ FAAF/FY - o el Juto
- A AR YZIY .Y \ YZIV-Y oo 31 2y
<[EYY <efee) Yy/vay YYyyamya \ YYyamya b og ¥
AN EY v FYVVNAYO s

A LY 0/0-0 Eonzmo

v Y000 o gumal £gezme




(BNP) L8 ,5:56 joie ooy Sz 0155 (il (9051 @l # Jgur

Flejlail Hlado—p  ggeilejlol  lygdme il (soliT 4z e ljgiome ggezme e )
< JOAY <efee) VF/a¥f-. YYAY/YVY ¥ FATA/FAA o0l gl Jow
- <IYYA V/EFY VVV/FOY \ VVV/FOY lowo 31 2y
AT <efee) f./fa4 YYAZISOF \ YYAZISOF & og 5
MY EA v YEAUTFYY s

¥A AYTA/RN Y £ gocxo

¥V AYYAIRNY o granadl @ gocmo

g9 SEnrl oty B el ke 9, » YL
WA Sl g (IL6) £- Sy sl B (BNP)
adlas ol 0 ol 5L s, oblas sl e (IL18)
Syl sy 8,56 chale e il asie
YA S ol g (IL6) #- 59l ol B (BNP) g4
Sad b gilee lo pes 4 8,0 oblas sl o (L18)
ool a3l palS (gls cae jshay il ools sl YL

&3lgm Sl yod plite plonil o5 028l 0 Gz (5o
56 (S Candy S See p oodle YL oah L
2 BNP 4 IL-6 (IL-18 F4haus zalS 5 osbites
S S gw pl Grals ol Slles 850 oblas sl
Sla Sl e s oains ol s & ol
L bl SloFen a5 hez Bl (owyiul Jb alS
Byl sade Cldllas ple b
ool b Ol sl sed 8L (Dlas glo o]
Gon sl 0)99 ;0 Cewl (Sew WNgd (o0 S 5 (Sl
Sezg 4y 4dS o Slee LS viile ol OIS Ol ol
I ads o Slee puiins job 4 Lo Gudizs jo ax 51 .l
9 IL-18 C?Ja"“" J&IS Lol el u)i) )|)3 o S)ge
33 oM e )5l 1l wlas iy o IL-6
oolw by 4 il Dlac 5 Sl gl > Lo
bl gl sl 1 UL cl S S
s SO bulh 5l GB6 sl el il e o
ATY) asb

oolatwl Cueal Yo YT Jlo 10 6,50 adllae ¢ pimen
2 b G KL e 4 b S gt
Loty sl ol 4l bzl plubs

A9

G Al g Sy
BNP clale e a5 wo S asin adlas ool jo
Sl yed S e Sldes 0,0 blis 25T 0 IL6 4 1L18
el cizmen ol adl Gials YU wasl 5l
cdale e 0 cuw YU s L gjlee Sl el
ool Sllee 050 oblas 51 0 L6 4 1L18 .BNP
]

5 €55 o 4 Vb 53 b (silye Sl a5 plosl i e
O el 4853 (ks 4z 3550 il &S Sl
WS oo SoS Slowe byl dgu 4 s a5 Sl yed g5
s ke Sdple sla 655l slnl coge asl,
L osiler Olig i wes o olid Sladod aigh oo
Jas & rgdl sba Wy e Yo ood
ProsSlnl wile el sla,Sls Syl
ool YY) S5le,m (L18) VA - Syl 5 (IL6)
et s il by o mipn i el sla S
290 (S5lan Ol i ogdle 4y (VF) wiyls ol 3l agec
55 B BNP) g5 Sinyil sy gl 0 e
Sk Sl S plee @ wy ol (7F) wsd e
a ol g g dsdpe aslis B 25 bl sl
50 (YD) canl lad po B o Slae Conog b oot b
oS 4 auly o YU als b (g5lse Ol ped ol LS
S8 By 5 ol Condg S 9 O 5o S e
a5 35 GpSami Gl (oo wod S Gl 4 (TF) auS
pladl cenls g coodlw baa> 4y s & Dby yed g45 )
2 Sise 5l K Gy 4 a5k S o oS ol 3
5 S b by sle g)lon 5l Xt 5 Conse
0S4 ;8 (V7)) Sgy (oo el 4 s (B le
Sud b g3len ol et plasl wys 5 asive asdllas ol



)2

JONZ—n |

L2 &l @L...JWT

3>l Gl g e by a5 wies (oo plis Slalllas
Showil Ilyd @ gl 5o (Ll sl (S g
)y b Sidn sl 0 salS A (e
Jols a5 o uSsies ol (Fr FY)) ol b g low
e oo (IL18Y VA - pS'g) sl § (IL6B) £- Syl i
L pbnl (TNF-0OWT (5)505 55,55 o516
39S L Cmglgil 5 SlS Sme 55 5 (IFN-y)
ae plopely sle JsSse wish o (GM-CSF)
T o Comsisd ohs 4 o ooyl 6o Jsbo Lawgs oS
FV) digh o mhs g oy dagliy Sle 5 (TH) (S5
Sapde 3 Gype G JiSge cpl (YY) VO
Lglyds o oS oo Lyl olesST 5 518 eyl gl gl
53 g od pelais 535 b 4y b (S g (nl (b
3 bl wisS (oo Joo ledllas gl (S gt b Joles
9 03,05 m2 & Jols ol (eie slo il b agzlse
Slagios VAT YO 355 o poye ol & e
DBl Sl el ogdr 9 plate (59 a5 Wl esls plis
sl ol sl S giiw mhaw alS 4y wily oo YU
s edllis gle (S gl Gl 5 IL-18
5leas Grie 1L-6 aaw (ol (FY FY) wse
O 2 odle (Sh fnped am (Sl SMae
VoSl gl GRlBl cel (ool iy Jelee
ol (58 ldlos S giw G aS 05h e (IL-10)
Oz ade jlee UYL wad b (g3ler Sl pad o pg |
TNF-0 L-8 dL-6 JL-1B asile el i alauls
WS o S8 el sle iSly zals 4 MIP-1a
(FF)

st osdle QUL T8 Lo (age slipm il Jalse
Slowz Goie b Glonm 4 g oo Sy, DL
UV S PP UVE NP S JICHVO CEX QR EE
4 QUL T jelas aily (M) 95d e S gy
A ol plr ol @ln ) 0 gl w5
ez 5 9y Ge)lid (oyme o ) la ol il
o Sllas (oS5 0% ams oo )3 gl il
68 Slels v IS slo aro b agalae o
5 Slay S sl ulex plaid g (GYsb g lal
il (ol o i (Foge b 4 a5 oo o]
Sldlas (V) 055 ymie gy, oWl

e ).u..:u Py u)‘ L)o.:LM:‘ » (YIA) Sl a.); Az
Gy Obey D g a4 bl & b S e
Iy 0,8 g 00 by ool (el Comdg aSh )l S
Sl flee 0 Lo glo 4l i o wSaie j
(O (So5d gl Sl g jlid ol il ogg b oS
L3S wims (oo lis 093 3l clbin lgid! sl uly
el Ll oo o0y ol
4 bape Josse o @S S 9w
551 s addlhas 29d (0 Cgre bl la 6,5l
Giler sl cudled jo ax aS eols las (V) ), Ken 4
P I L?")"""" R Lgl.tb u...”.!ﬁ oAy SOde ol_"‘95
adgs Jrals 4y jonie colps jo a5 es e 7, NLRP3
K5 Lo ey a8l cpl (F4) 595 o IL-6 4 IL-18
Sy Jo¥se slaanlp Gl g S b aS e
Ol g il ails b pSeiiw pl zohw oS
50 ailg oo NLRP3 cullad some oulass a5 amo oo
S8es S5 5 2l 5 silanST Slo el ialS
S Lyl 5 5o s S
L pbaie s y08 o aslip Conl valed ol oS
SRl plo s Gblas st Gl 5o ohg @ 1) YU cud
ool s o lid s g slalase o (5 4 Jenis
Sorge 5 2l slo asls malS 4 Lo 4 Ol el g4
Shdigdion 5 (repe sla oyl plp o (Srel pians
Yo Sud b ogsle Sloed 55 4 Gl oyl
3 Fre g wlpSin Pl S lye 4 Wy o
Seglie 5 (B em (8 slo g jlow 4D Jlas alS
ooyl oS leasel @l ey bocules o
P33 ey Slp i Olids 4l Ol
Sloyas p Ol g9 (nl (@SS SISE
Sligions 358 (o0 bl (el lo (iSTy 5 (J9Sge
aibe Sl sl plail jo Slaadion Olpss 5 Il
g.A.»S).s ‘kf‘ » og)l.c oS e r uLo)—o.s'b ‘) ;Alﬁ 9 d.».ls
SLaS 5 5l eolaiwl asile Mo slu b (g5lee il pos
Sl wilg oo sSbizily, slo,Sal, U SlansT as
o jlady Jelie o codle dpp Sux SFel>



cobe o IL-18 (gl 08 4 yamie Gbo 4z
9 oM @i il (S d il JW (pmgiy)
Sl o ol Saspsdy BB sy a4 o JiSem
s, Sl Gldlas wiS 0 SeS Sodonw g sbloes
Sl Gl a8 amo oo HliS |y (A5 g 97 ()
51 ?eS e BB« IL-18» L ooles o]
IS ol 55 a5 a5 oo o |y alellogs slocs Lo
Wil Lol S e S o wilg oo IL-18 oulass o
i Shy ol «IL-180pathies» ol o
3]y Ghlew 5 05 @i 1) o panseds Sl (Sewe
FA) oS olobs axiws IL-18 Sl ys slosl 5,20
Jbs lsem 5 Sl Slidllas o 5 (s lons Sl 51 .(FY
slo 4 i [, CDBH T sla Jsbo (o 55l
AL s alolis IL-18 a4y Sl lo Cogid
S b g e o5 1L oS slaglys
3 wass o 3 st cos 1) IL-18 Glin,e ke
e oS Jlgasl Gl 4 il ozl Cusis
2 IL-18 (s5gd5m 08 4 pamic gla av> (nlpln
2Ol (3B ankis 3 b o3 @ ggd Colys
o iy 2o sle )l wredan Loy 5 6 len
RRVAVARE FAIRELY
(&ilep o a8 (5lem Solel a5 glad,> \Llis ]
Al g S s (YL cwlitul g (Dlas oja8
SHVL Slows Sobol mhaw a5 g0l 3 ajls (5 i
5 o5 oLlen siel 45 3y 68 Jlasl il
DS o Ceas Ll 4 Bl plail (> 0 a5 g0l 4
s Slas a8 Al ekt gla Lo sl iy slas 4
J VRO R PSR DU kX JEUNROR | RN
£y oty B oSle el s gy ool
Sl 5o (5359 E55 9 Do (DD Ay Ay A5 A2 o0
Oz See Jelse (FR) sl axsls aslsl 5, nain
33 pF e PLS Gl asile o Slee S
salps eyl codld ol 5l (LBU s ol 42U
JlS el 38 g 5 Jo s Bl oo el
o]l Oglite O3l o g0 Shee slaco Ll
Syl Conl (San (508 dndr Sy ) (L80 ( Dlae
hae oLl ce oy walil (S als o ke
o] gl S o] Jlas al3] s oodle S sl

Ol Bl 0359 5l o el VY (gl 55 Sl 5 Dhae

0

low o ol 590 el a5 ail ools lis soate
% g el Jelae pla gl i Golye a4 bLas 25T s
25 oy G el (Supd sl el Gl LS
S V) 038 e b o ] ey g Cedle
Sl Wy oo g Cand 0,8 395 4y dgame b o]
aoly o oblas 151 eloax! Lalg, g oolgls 5 ate
oad aBlid s ol G ploe 4 ere Sl B
ol omlpt odat alex 5l it glo g)len sl
s5153500,8 sl lem 5 oS WS ol
A s y3b 2 WIS oo (paze Sl ol sl ks
sob 4 b owed e b pludl g il a4 ol

iee 58 Gl pnw 0, Sles ;o ki b i 8

Olye &S ool o (g5len S92 sl I ae cilisee
3 s sl N peas 4 Wl oo eie Sledl (Jle
Jox b3 g el e (Gmlpd oda) LS, e
ClAl izen aas LI, By e (B 5len
o Jobo g 1o 09,95 0 Shes 50 pds b Wly (oo (oo
sl o 5 oad e e SBb o B 4 (JWIS
P g [y gt 5 el wiile (ceas- giae
Wlgse (2l Glo oS g (Sjlom Sl rals
Sleadl 5 (8l gl grlan glasaly 5 Sud GialS 4
e R R — T ORI
S ledlad gl Sgim 5 Lk SlaceS i on
Cialdl asile iz Jolge ol o ,e5 5 YL Coenl
atsls ua oledl fliee jo wilg co Sy codlad 5 e
IL6 clale lje (2alS (auios ol i aidly ol
ghe 2l oo Yo oad b (ghlen Sl ed planil JLia
e 5o 33l S oS o8 ly 33y nSel il
oo Sl sl jo g Sl iy glacnST G il
oy las pols gudod gl ol i Sl 5l oab
05,5 » IL18 5 ILB (oS gyl (oo oo halS
yeadizr J 7S 09,8 a i Y 0ul L (g5l il el
Sy 5
9 @l Golew Jewily 4 aBle W AiS pais
ool 08,5 Lol 1) IL-18 sl b la s
L IL-1 oolgls 5l S g o IL-18 N a/a/v- Yo
Interferon ) IFNy oJg Wl slp 58 oUls
Slaslie g adgl lidss (Jl> ol L .cwl (Gamma

(F7) was (oo plas 1) 5 oz pgal ST (L



Slopg Caenl 51 Gblis i1 asle s slaeg S jo
G QLSS a5 Jilie oul ,e (VY e sl o3
51 BE (Sg) 9 (Seid la el (B 53 pglase 55k
Wil oo BNP zghs 1 o)l casls )3 Calises caslg>
aS Lxl oS S8 B oSt plam0g; olulid &
clolis 4y o8 (1Sly Sibls BNP zgh iyl
a3y Shyn e LT ol adsl JiSem S
g Cbloge oje> QL»L;..S)U ‘CJ'.'.‘)'.'L‘“.’ DY) o u:“d‘
O o S Gl Gl a gy <B bk b
olladl Gl Syge 0 B oS asxg blas sl
Las @ L 60,5, (ol oed Sl canline @il Ky
Wlg o aSL S o S8 blas sl L8 cwdlw
el S 1, By s o sy
sms lS (6 Kai b il 5 oyl | Sl
S s sla eyl asile sl i b blas z3T.(VA)
5% spleed Sl (oyme p3 285 )18 9 Vb slales 5o
A 8 (Bee 8 slagsbon 4 Sl YL Sl
Chyiay g obml o gulS ble S plie @ Sl
I S I e e )
o] 4 Wlg oo ioledl lo g 9 b (S s
a5 oo Sl ogd e (Bgie 9 (B sle 2L o
YU 095 ,Led g culs o Bl 4 M ollew 50 Ygans
5636 o |, BNP o wily & oo 55 039 o0 snlie
Oialdl as adl eols las Glalllas 51 B 5 e cpl 4o
s gl e e o Sl pl b Cusal
(Vo) WS (oo pasuin | (B9 9 (5
e boolidx ple wibe e 8l ek
o Cudgaze (! 5l Sl 00y axlae b Cudgase
HIFT o, sl SS9 pie amslio Sl sae
Ored e St (b el gle muly g5,  HINT
09,5 Bk Sl ol ol b el YU @ b (glen
S9>9 o..\.u] 3o ).u......a Sldllao lal?u‘ l.> > Codgdone U"‘
sl arls Al Cuxsy g pSoilail (uzmen ol

RV GLQ.C Ego90 Ol 09z se slo Cudguss o w4 Ll

ay

shs GRIB L primres b )SLis ol 5l (S b (o
Solor 5 Cayyl o« Splie prai o5 g i
o el il e sl ile cpl aitis LS e o2
s (il 5T Gle o Sl g e 5 S Jle
Alolid 1, 1L-6 sl VIO B Y bl L3 ololas
O35 5o gl olow 45,295 5 Ggs 5l o
9 polhe S5ler Byye b oamlie o il s B)I5S
chale o gpuly ¥ BT Ll ol o as woae SYsb
@ 0gh oo odnlie el jl e celw VO B IL-6
() el 108 o HIT 4 IL6 sl s, o ki
chale a5 wols las o5 5 (Allaouat) «lsyll

Post-Traumatic Stress ) ,> ... BDNF
PTSD (tlu sl ks e 4 (Disorder; PTSD
3 CRP 8g,e B s Silas g0 ool oglice
w53o5at ole B 3 Lu sy Las,e PTSD LBNP
VF g o el (60K0 j0 blis T 5l asys YVIA
50 oz adllas 5l e digel SeeS fdo a4y i
UL T 5 clile e o5 0l aseie axlllas oyl
(V) sl azily i3l

£ Sl oty o5 e (oo plis (ele DliES
5 B Camdg 23 0 gals Silas S pleie 40 B
3l B oole l 09d (o0 Al (LB lai
a5 hulyd jo ok @ s 09d o mh S (8 slasle
WSl s 8 ol b asle woel Lad cow 3
SN0 wbee Gl a3 0 ol cdale (3
L ool 4 gl 0 el jeb Ay BNP «5 ‘S:Lm'l
SRSl ol p adsi (Bgse (old panms )0 oyl
Shse ssb 4 b asS SaS iy a4 wly e ol e
2)lse sax A g 00,8 Gl 1y Ol jbes (oDl Sundy
Ol b B30 la Jlod (B0) a5 St | 5o
22 o oMo plulid 4 wlE oo rizen sty
Ol 5l sl pene 4 5yb 4 S ST gl ol
~ S el 5 Olilon Cu e Sgee 5o Wl (e ;LS
S plgre 4 BNP (S 5l 4 szl S50 Gloys la
o ) o8 S oy g anseds o S,
5 nSin @ g o ol gl @ azg 5 0, (o
WS SeS phle )3 By 9 (B slo (yle S0y
4 B BNP) g5 59,50 iy zohaw 2ol38 .(VF)
8 Codlo Loy )l o Sl el SO g



&8 (Pl
5 28l olay aist me a5 Wil o el B g

2yl 099 pol> g

Lo
Jeung D-Y, Hyun D-S, Kim I, Chang S-J. Effects of
emergency duties on cardiovascular diseases in
firefighters: a 13-year retrospective cohort study. J
Occup Environ Med 2022; 64(6): 510-514.

Christodoulou A, Christophi CA ,Sotos-Prieto M,
Moffatt S, et al. The dietary inflammatory index and
cardiometabolic parameters in US firefighters. Front
Nutr 2024; 11: 1382306.

Mendes HA, Canto NE, Lima LRA, Speretta GF.
Heart Rate Reactivity to Acute Mental Stress is
Associated with Parasympathetic Withdrawal and
Adiposity in Firefighters. International Journal of
Cardiovascular Sciences 2024; 37: €20210234.

Dzikowicz DJ, Al-Zaiti SS, Carey MG.
Cardiovascular ~ Function  and Deleterious
Adaptations Among Firefighters: Implications for
Smart Firefighting. Intelligent Building Fire Safety
and Smart Firefighting: Springer 2024; 455-473.

Soteriades ES, Kim J, Christophi CA, Kales SN.
Cancer incidence and mortality in firefighters: A
state-of-the-art review and meta-analysis. Asian
Pacific journal of cancer prevention: Asian Pac J
Cancer Prev 2019; 20(11): 3221-3231.

Soteriades ES, Smith DL, Tsismenakis AJ, Baur
DM, Kales SN. Cardiovascular disease in US
firefighters: a systematic review. Cardiol Rev 2011;
19(4): 202-215.

Soteriades ES, Kales SN, Liarokapis D, Christiani
DC. Prospective surveillance of hypertension in
firefighters. J Clin Hypertens 2003; 5(5): 315-320.

Smith DL, Barr DA, Kales SN. Extreme sacrifice:
sudden cardiac death in the US Fire Service. Extrem
Physiol Med 2013; 2(1): 6.

ay

SULEEST )0 oyl sl 90599 (s 0l 2 ogdle
ST el slo fuly o)l sinde Sl il
ol &8y boeanl gle tegh nlpln S el
Grolis mls se wwlys ol Vsl b Cysgame
Ay 0000 by 035> (] )0 3990 Dlalgal 4y 5 s &l
Cotl oSt G ol Lol Gyly Jl> o
o9 4 el UL T 0 YU o b (s5lee ol s
S sl e b oagzlse o b o] 4 S5l
S9h (o0 Sl (fodge iy (3,5 S8 shie 4 g
Ot ol S sl Cuogase od.:..si‘ sl Gumghy o
5 50, ee Dl i glyil o (6l anslin g 0l 8, IS
g 5l oolainl b olyen YL wuss b ool &l yel
N e I T O
5 s Sope QBT anslr )0 dgzge (BLSS)

S 8 el

&l Fewlpw

Si9se5md Ay o (650 Alu, sl Ty Gieg o)l
L (O&ulye) oledol axly ol ol5l oBails 5559
IR.IAU.KHUISF.REC.1403.321 Slas
proe Oelgtes 5l QB0 alewy pay Bl (o
Olerol axly ol oRisls ijye pele casiasly
Aisled o (0,08 5 St dilanes (R0l )55)

OB o o5 s

9 U5 (gl eains ) cubasd! puls (ol Caral wige
la iolosl plosl g Lo sols Judow g 45525 ¢yl g

4575 olng 9 A8 (e odinnsd) L 4l )3
L ools Julow g

Jelos s arse (alpg 9 S ke olo (e
da oolo

o &b
Culer SaS L g goniils awg oiogh Ololadl soles
el (Bl 53 ol axly oliT olKisls sgine slo

el 00



)2

O Z—n |

9.

10.

11.

12.

13.

14.

15.

16.

17.

T Martin Z, Schlaff RA, Hemenway JK, Coulter
JR, et al. Cardiovascular disease risk factors and
physical fitness in volunteer firefighters. Int J
Exerc Sci 2019; 12(2): 764-776.

Day CA, Berkowsky RS, Zaleski AL, Chen M-H,
et al. The influence of vigorous physical exertion
on cardiac demand under conditions of daily living
among firefighters with elevated blood pressure.
Hear Lung. 2024; 68: 208-216.

Orysiak J, Miynarczyk M, Piec R, Jakubiak A.
Lifestyle and environmental factors may induce
airway and systemic inflammation in firefighters.
Environ Sci Pollut Res Int 2022; 29(49): 73741-
7368.

Smith DL, Friedman NM, Bloom SI, Armero WL,
et al. Firefighting induces acute inflammatory
responses that are not relieved by aspirin in older
firefighters. J Occup Eenviron Med 2019; 61(7):
617-622.

Hussain SA, Aziz TA ,Mahwi TO, Ahmed ZA.
Gingko biloba extract improves the lipid profile,
inflammatory markers, leptin level and the
antioxidant status of T2DM patients poorly
responding to metformin: A  double-blind,
randomized, placebo-controlled trial. Brazilian
Journal of Pharmaceutical Sciences. 2022; 58:
e19516.

Li Y, Zhu X, Wang K, Zhu L, et al. The potential
of Ginkgo biloba in the treatment of human
diseases and the relationship to Nrf2—mediated
antioxidant protection. J Pharm Pharmacol 2022;
74(12): 1689-1699.

Kriiger S, Graf Ju, Kunz D, Stickel T, et al. Brain
natriuretic peptide levels predict functional
capacity in patients with chronic heart failure. J Am
Coll Cardiol 2002; 40(4): 718-722.

Mori Y, Fukuma S, Yamaji K, Mizuno A, et al.
Machine learning-based prediction of elevated N
terminal pro brain natriuretic peptide among US
general population. ESC Heart Fail 2025; 12(2):
859-868.

Yumita Y, Xu Z, Diller G-P, Kempny A, et al. B-
type natriuretic peptide levels predict long-term

18.

19.

20.

21.

22.

23.

24,

25.

af

mortality in a large cohort of adults with congenital
heart disease. Eur Heart J 2024; 45(23): 2066-2075.

Stretton SM, MacDermid JC. The Link Between
Stress and Cardiac Outcomes In Firefighters.
Occupational Stress Injuries: Operational and
Organizational Stressors Among Public Safety
Personnel. 2024.

Achmat G, Malema M, Erasmus C, Kanaley J,
Leach L. Perceptions Experiences and Challenges
of Physical Activity among Firefighters with
Coronary Heart Disease Risk Factors in the City of
Cape Town Fire and Rescue Services. The Open
Public Health J 2024;17(1): E18749445327343

Stretton SM, MacDermid JC. The Link between
Stress and Cardiac Outcomes in Firefighters: An
Example of Critical Analysis of Causation.
Occupational Stress Injuries: Routledge; 2024;
155-175.

Abedpoor N, Taghian F, Jalali Dehkordi K, Safavi
K. The role of Sparasis Latifolia and Aerobic
Exercise on Anti-inflammatory Activities and
Regulation of Inflammatory Factors in the Intestine
of Mice with Colon Cancer Under Chemotherapy.
Iranian J Nutr Sci Food Technol 2025; 19(4): 13-
24,

Fuentes GC, Castafier O, Warnberg J, Subirana I, et
al. Prospective association of physical activity and
inflammatory biomarkers in older adults from the
PREDIMED-PIlus study with overweight or obesity
and metabolic syndrome. Clin Nutr 2020; 39(10):
3092-3098.

Makiel K, Suder A, Targosz A, Maciejczyk M,
Haim A  .Exercise-induced alternations of
adiponectin, interleukin-8 and indicators of
carbohydrate metabolism in males with metabolic
syndrome. Biomolecules. 2023; 13(5): 852.

Luo B, Xiang D, Ji X, Chen X, et al. The anti-
inflammatory effects of exercise on autoimmune
diseases: A twenty-year systematic review. J Sport
Health Sci 2024; 13(3): 353-367.

Abedpoor N, Taghian F, Jalali Dehkordi K, Safavi
K. Sparassis latifolia and exercise training as
complementary medicine mitigated the 5-
fluorouracil potent side effects in mice with



26.

27.

28.

29.

30.

31.

32.

33.

colorectal cancer: bioinformatics approaches, novel
monitoring  pathological  metrics,  screening
signatures, and innovative management tactic.
Cancer Cell Int 2024; 24(1): 141.

Abedpoor N, Taghian F, Hajibabaie F. Physical
activity ameliorates the function of organs via
adipose tissue in metabolic diseases. Acta
Histochem. 2022; 124(2): 151844.

Jafari M, Zolaktaf V, Ghasemi G. Functional
movement screen composite scores in firefighters:
effects of corrective exercise training. J Sport
Rehabil 2020; 29(1): 102-106.

Feito Y, Hoffstetter W, Serafini P, Mangine G.
Changes in body composition, bone metabolism,
strength, and skill-specific performance resulting
from 16-weeks of HIFT. PloS One 2018; 13(6):
€0198324.

Zhang L, Liu J, Geng T. Ginkgetin aglycone
attenuates the apoptosis and inflammation response
through nuclear factor-kB signaling pathway in
ischemic-reperfusion injury. J Cell Biochem. 2019;
120(5): 8078-8085.

Jacob N, So I, Sharma B, Marzolini S, et al. Effects
of high-intensity interval training on blood lactate
levels and cognition in healthy adults: protocol for
systematic review and network meta-analyses.
Sport Med 2023; 53(5): 977-991.

Rohnejad B, Monazzami A. Effects of high-
intensity  intermittent  training on  some
inflammatory and muscle damage indices in
overweight middle-aged men. Apunts Sports
Medicine 2023; 58(217): 100404.

Amiri R, Sadeghi H, Borhani Kakhki Z. The Effect
of Cardio, Aerobic and Concurrent Rehabilitation
on Hemodynamic and Biomechanical Indicators in
Older Men With Coronary Artery Disease. The
Scientific Journal of Rehabilitation Medicine.
2023; 12(3): 432-445.

Gao K, Su Z, Meng J, Yao Y, et al. Effect of
exercise training on some anti-inflammatory
adipokines, high sensitivity C-reactive protein, and
clinical outcomes in Sedentary adults with
metabolic syndrome. Biol Res Nurs. 2024; 26(1):
125-138.

34.

35.

36.

37.

38.

39.

40.

41.

42.

0

Chichagi F, Alikhani R, Hosseini MH, Azadi K, et
al. The effects of high-intensity interval training
and moderate-intensity continuous training on
patients underwent Coronary Artery Bypass Graft
surgery; a systematic review. Am J Cardiovasc Dis
2024; 14(6): 306-317.

Sansuwito TB. The Comparative Study of Physical
Exercise Towards Brain Natriuretic Peptide (BNP)
and Malondialdehyde (MDA) as Oxidative Stress
Markers in Rattus Novergicus Wistar Strain Rats.
International J Advancement in Life Sciences
Research 2024; 7(2): 170-177.

Furon Y, Dang Van S, Blanchard S, Saulnier P,
Baufreton C. Effects of high-intensity inspiratory
muscle training on systemic inflammatory response
in cardiac surgery-A randomized clinical trial.
Physiother Theory Pract 2024; 40(4): 778-788.

Li Z, McKenna Z, Fennel Z, Nava RC, et al. The
combined effects of exercise-induced muscle
damage and heat stress on acute kidney stress and
heat strain during subsequent endurance exercise.
Eur J Appl Physiol 2022; 122(5): 1239-1248.

Matkowska P, Sawczuk M. Cytokines as
biomarkers for evaluating physical exercise in
trained and non-trained individuals: a narrative
review. Int J Mol Sci 2023; 24(13): 11156.

Khakroo Abkenar |, Rahmani-Nia F, Lombardi G.
The effects of acute and chronic aerobic activity on
the signaling pathway of the inflammasome
NLRP3 complex in young men. Medicina 2019;
55(4): 105.

Hajibabaie F, Aali F,  Abedpoor N.
Pathomechanisms Of Non-Coding RNAs, Hub
Genes, and Lifestyle Related To The Oxidative
Stress In Type 2 Diabetes And Cardiac
Complications. F1000Research. 2023; 11: 1132.

Hajibabaie F, Abedpoor N, Javanmard SH, Hasan
A, et al. The molecular perspective on the
development of melanoma and genome engineering
of T-cells in targeting therapy. Environ Res 2023;
237(pt 2): 116980.

Kaviani E, Hajibabaie F, Abedpoor N, Safavi K, et
al System biology analysis to develop diagnostic
biomarkers, monitoring pathological indexes, and



)2

Mf@

43.

45.

46.

47.

novel therapeutic approaches for immune targeting
based on maggot bioactive compounds and
polyphenolic cocktails in mice with gastric cancer.
Environ Res 2023; 238(pt 2): 117168.

Tao Y, Lu J, Lv J, Zhang L. Effects of high-
intensity interval training on depressive symptoms:
A systematic review and meta-analysis. J
Psychosom Res 2024; 180: 111652.

Zhang J-Y, Fu S-K, Tai H-L, Tseng K-W, et al. A
Comparative Study: Cardioprotective Effects of
High-Intensity Interval Training Versus Ischaemic
Preconditioning in Rat Myocardial Ischaemia—
Reperfusion. Life. 2024; 14(3): 310

Gonzalez DE, Forbes SC, Zapp A, Jagim A, et al.
Fueling the Firefighter and Tactical Athlete with
Creatine: A Narrative Review of a Key Nutrient for
Public Safety. Nutrients. 2024; 16(19): 3285.

Pardo M, Li C, Zimmermann R, Rudich Y. Health
impacts of biomass burning aerosols: Relation to
oxidative stress and inflammation. Aerosol Science
and Technology. 2024; 58(10): 1093-1113.

Allaouat S, Yli-Tuomi T, Tiittanen P, Kukkonen J,
et al. Long-term exposures to low concentrations of
source-specific air pollution, road-traffic noise, and

48.

49.

50.

51.

a5

systemic inflammation and cardiovascular disease
biomarkers. Environ Res 2024; 262(pt 1): 119846.

Lv J, Tan Z, An Z, Xu R, et al. Co-exposure to
polystyrene nanoplastics and F-53B induces
vascular endothelial cell pyroptosis through the
NF-kB/NLRP3 pathway. J Hazard Mater 2025;
486: 137114.

Zhang J, Zhang H, Wei T, Kang P, et al Predicting
angiographic coronary artery disease using
machine learning and high-frequency QRS. BMC
Med Inform Decis Mak 2024; 24(1): 217.

Azzo JD, Dib M-J), Zagkos L, Zhao L, et al.
Proteomic associations of NT-proBNP (N-terminal
pro-B-type natriuretic peptide) in heart failure with
preserved ejection fraction. Circ Heart Fail 2024;
17(2): e011146.

Afsar B, Afsar RE, Caliskan Y, Lentine KL. Brain
natriuretic peptide and N-terminal pro b-type
natriuretic peptide in kidney transplantation: More
than just cardiac markers. Transplant Rev 2024,
38(4): 100869.



