b 39S (3 303 g ) SI19 ¥ IS B0 JoSo (ylo joir gl (wy 9
S OboT g gt w gl S 3 jlo (1 gl T ol 93 YU D0
039 Bl (51 19 pIlw 18 w0 43 (53198

"G5 e owilogb b9* ! BIgF el
[RVICY

0 95 O Bt aaSI ST lhsian #1831 9 9 534 59 YIS Jaslo (4EES 43 a5 b 1doAde
—23d—ase 9 (HIIT) Yo e L (o2 gL (3 e ol o 58 (sl 50 ity 3 il
93 059 BLAI l,ls sy 49 gailasnas) u il SLa S lo T gl j3 819 Y iS

8 85-LS YWNE/S BMI (s YY/ALY/Y (o) pudla Baliad Suge)] 837 I aw) g (W9
IS G2l 9 (et load g )yt + S0 10 9 S dit 53 (Bulwall Oy g0 43 (220 S0 g
9438, 8 L Sl ) e slads gas HIIT (4 yad aida 7 GLils 5 (s caslos YA 9 Ju8 0035 S
359~ (NO) wslcas) S yixs 9 (PC) Js 935S (5335 9 5t {MDA) ssaulisa0y glle 030531 515
e 00T B HIIT iy g coallad 4388 £ Joladi L S5 9037 (33 pa doll .38 )8 I8 ouldlieul
Yoo) 0ouS Jase 09 58 (SLa e gl 8 g s I8 gla B VA iadi L S o 5
938 S0 S puno (905 438 (D (o 59 3 5l ($590 1) DSl g YIS Jasa (p Sl
39S S s YIS dalidio g,l8bas o 8 L gl 098

Salans (Eals coa o HIIT acals ju L of yan (pus )80 ¥ 48 Jasio als bty el Sl ASL
dru dslio a1834 NO 7 glowu (pa3aen (P<+/+0) adi Lao g S il bt dwslio ,u PC g MDA
Lol (P /+8) ahs (Lot (33 i 0 9 5= dy ot (g3 pai+ S0 0.9 S a5 lalims sl 81 0 955
e Gl (s yaitlad gyl 0 9,8 b (5 yla S SMUEAS

9 a8 3 YIS (oA faso b of yan Yo Caacd s (o3 513 s Cuallnd 1S S ARG 9 Sy
SLagAL s (5 55 o &l y3 03l g3 e YIS S e (903 HITT (3503 pladl b daslio
kil a5 g Ll (51l ol 81 ju Alass) 0T

VL RU g K i P WNEU | JP-X WU | BRI VN g B [TV | VIR g VRN PN W L g IT PN (g

(FA Jodono N FAA Sl cponw 2kt (00 3 oy Jv) L5 Ol 9 31l cailags 0151 / bigwipl (a3 sole dolikuad
AN/ 2o pady )b /D)) - 22dlys gl

«wsily o (Biy Sigdnid Al syl N
olislo)S g S3gans o wisding pale oSl
ol

09,5« obiyy pole oaSlily (gjly oKy Lokl Y
Olnl obisle S (28559 (55)92 308
W.tahmasebi@razi.ac.ir (Jytue cil3e")



g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

olis ay aag Ly (HIT) YU @ud by gl oy pe
sreliil (o3 &) Syt (Sdgilie (5) 5l g95

SyB poas g By Hlaastie | (il dxgi 3)90 (w
G b ()5 ke oS slacadled ol oS ol s 5

aole; 659l sloyed b dlniar (398 g aldn ()5
S 2 le,S Slaity e 1 (6l [A] sl 03
95 e 3l 0y G2l s HIT a4l
hSen 5 ol a8 yeb 4 [N+ ] Cl ahe cBlgiS,
s (oliul (s slaculad a8 K58 ol (Y444
slpigy i ol wgo B Ly a 45V Cus
Lo ol pie 4y, odio (4tin )3 o) O) 4im
OS2l a Co il o (o S ials
lac LB sa i s 395 4ol a5 We s LHIIT
2 OsPenST Gimldl e > HINT (08 (YL
PV el (e 8L (il o
Sk JINO oo bt b Wl o (359 5 (S colled
douto > VOmMaX islil g g)lew cid ials
L ablio (olamogeds | (SO [IV] 03l ato Ll ol lyless
89 slaedld jl (iU (ialusT L Cgllasl 3l
i luSTis Lo | oSl oala wl b b g pSiw
sl s b il (S0 PIY] el (S)lss 5 b
Gl 4B ,S ), B oy i dngi Oy90 Lyl a5 LiluSTis
g Y5 el Jids IS sgls YIS el YIS JoSe
Sl (olod g Coal (e 18+ 3905) (B9 3l (>
5 Sl I3 1y (25005 9 wionio 1 4 Epo 056 (slodisal
Ormed 33,5 (0 Cguie JolS (35S9n S Caz cpl
i b LSS i 3 g slagatis sl YIS

plonl Slllas 1 (ol VY] ol (5)508 (Jane dlge

3. high-intensity interval training
4. Trapp

5. Chlorella

6. Chlorophyll

7. Choline

W

-

Ao

L8> 1 i1 sl SISy ads gly 1o glaps o il
oo L Sl g o9 4 g Cal o Gl ]
sLaglss g olil (Lo JLSol, sy plee Jolss (9,55
5 Bl iy LSl Ll ) & g 0 Sl Slaus] ]
DIl s FB s G cdlld @ gl
55 sl I (So plyie 4 gl ST oyl
I asibon jl (g il > Joho ol 5 (JoSdge
B S g el o)l ol b sl el ales
V] ol o0 il

Lo cel (S0 000 0 Olpss sl sl Jlw jo
= 14 MBS e am Ly Gl palg
ol 48 (6958 o g dnlse (Bl 5 (gl
Los =l ol 3 (Bla 5 0 8L gud 35290 Sl
33 35y o) 1] el LSS pel oo WU g bgl 51 i
@t clam]y g (utnd Gl Jds 4 wlg e ol
P LTl il (ST bl s ol e g @llb
O3Sl Lo LSy g (Bl 5 39 Lol Ll
ol 948l (il a5 TaslusS] szl o (ROS)
Conglio jilas (Bl g (g L3I (2 )lee | (S b Ol
8] 30> padtiane dlasl) YU (55 L8 5 (gl &

G b Sl ped pegad 4 (S glacdl el
Sl SO loe an azan s Vg YU @ bwgio
» S g Gig 8L pley 5 Ky 5 pre Slaldle
(YY) o hlsar 5 (tommoyly [F] Cunl jlaiie calisee (i
Olie > LS 4 yoxie plaie (gl o yed 0l LS
Ob55 5> (bS] o sl o g i (igpsslienS1
S glos d9eS Lal [V] 09300 ¥ g5 (2l JWuS 5

oj9,—ol [A] cusl gilon o pe3 (slial pae sl o131 Yo

1. Reactive oxygen species
2. Oxidative stress



OLSen 9 (2155 (el

9251340y yianl Graly 9 VIS U 0l jods (539L5 (2 o

o)y YIS (65l JoSo (o) Bin 15l adllas ) o,
9;.)‘.&..;.5‘ U")’“‘"‘ dLm)f)Lo ul)...a.u); HIIT dwl.,).s lJ bb@

Dy oyjs ALl ghly loye o

I H P9I

Lo JSiyg e 250 Yo ol gy ol (sl 0905
s I YWARYY s (slsno OBl 5oE) (S
cod sile (Solas glaylEl p 5 ol & K390 (5908
U9, 4— (Nttps://www.sealedenvelope.com)
095 ¥ 4 Soby o (lp 80N polo b (Sob (il (Bolas
(oo 09,5 (i po3 + Ldg)ls 095 (3 o5 + oS0 095
Y poS )93 (SIS lagh 4 3955 o )lkne LAD
IS e 5395 YO/A-YABMI 4 , 2 L Ve
b ol b )3 plais g jelue (oh))9 Cllad o S2gel
oo 75l (mg)l oy L SN e JoSo £95 un 51 9 4l
ol p 1l Lo S3g0j] pled 053,85 od ooliw] 4l
S aegim g9y=b 5l J8 g 13905 oSS |y oMo Ly Las yo
S5 1y S aabicgls, o8 wb awlgd o Sdge)l pled
SIS 4ieS bawgs )bl Jlisan 5 cnyed SO S
SIS 1S Ly ol iileS S_ipy pole o5__tils
558 )5 b 5,0 IRKUMS.REC.1398.216
Lo b ) s loj 50 b Cunlis )3 b Sagasl 4lS
93 eJeSe 455 g el ()I3395 10> (B9 9 S
1293 Slsles g K Bpan 5l 55 g 039005 B puae
Aoles

Jie bl (28 e b S Glgin
b e auls G 50 o ingoil g g3l e 0] ot
0375 «53lg (Sl g (iygd Sy iy (sla 0]
dd o > D50 Ll (8 8 Jolye g oo By
o 305 590 BMI (jg b alor 1y oS5 (55010
G acads 3 s sl o doyd o (WHR) oyl

53 bl Lood 5 (693 (hgd 8 o dindiy e (905

o LY, (Siodnid g olerdon 3)8es (59 048
ot il Gl 5 S sl Mg e 25
oeles Slosly i JoSo oyl (69y p ldllas [VA] 395 oo
=y e g CEgw (ilidl b g [V atsly Slaws] ol
WU (Ve o7) hlen o T I VY] 900 0139 il el
o e 53 giilenST oyl S92 ) YIS JoSe By
9 J_».‘as)lf ;'j).) J9_1>u &5”_:] 9 M—o Ko
Sl 5 sl 48 Cnl Jidg)lS 5l (S 5 9
Sl (Ko 50350 2550 L )Ll VLIS 15 &S st
> 4 omelig 90 oyl ,"..";;ls D] st Sl sl el gl
V] il odumay Gl s ol ola SIS0l ials )
5 Jlomg 45 by 48,5 G imghy Ll (e
Lacs, » Y, I8 JoSo Gpas oS 2l olis (Y++V) o) Ken
glaanST oyl slo S ile o ()15 (dne y5b 4 Wl oo
2 35290 sLaplaaS1 3l (e i 9 and ialS
ggoome 1YV s (al 38l (azgs JB jobo 4 1) 55 o
slagewl P HIT asby o5 b5 aons g oo Slalllas
Colis pie g gl oyl (I Cage (pye 4 b
A e il ()5l 3 525500 ST i
U»H‘ lejb),w‘)b w‘)ﬂl )‘ ‘-SJJ)N aw L)"] HIT d.AL:)J
leie (635 (29T (Silp (2 ped e 5l
el g AT sla JISaly S8 jolaie 4 Sl 5o 50 (VY]
ST sl cla oS 51 onlil o 3 Loyl 51
P orgad 4 (B)yy Oluyed bolpen YIS JoSo ogas

e 5315 3929 (Bl b g (g 28L31 Syl g Sl W

1. Cytokine
2. Lee
3. Vijayavel

V¥



g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

Iy 565 9050wl (oWl cale pulsar H/P/Cosmos
Coebio p yioghS & Cas s b (3,5 )5 5l g 53,5 g9
o Sl o Jlag SV Al Y pn 5 03,8 (g 4 gy
aobl dan L Kon 0,8 &5 ol b ol adlsl Jued y Cs o
G (2lad Cygo 4y GBS S 55 e ol ) a8l
inlesl 5l e sl sy |y 5y Slee o yieo U Xgad oo
o> 3 9 Aledgn 0ns Lsl Sy el b 58 8 0
43610 ) Wl (RPE) o STl jlié e iyl b plos
Olsse 4 RPE Jlade 05Vl 0005 el als o o ool
asb V0 b s elB by el coss 4 (RPEpeak)
J9—58 31 VPEAK (i gl o b po p (2l
IY¥] s oalitwl (Vpeak = Veomplete + (INC X U/T))

¥ auilys 5,8 a5 sl ey (53] Vieomplete 5 jolase
Bl Ltali8l s s i INC Lol sl 03,5 JolS' 1, aiibs
2 bl el j yashS ) (Jle plyie 4)
eSS 6y 3L 5590 a5l olis T g ol plasl dls o Jgbo
Jgo,9 3l odel s du dae (45l VA m) conl ds o
4l sy any s ) cusl celo yy yiaglS oS Vipeak
Lo s3g—0)] 48 ol Sl e odal Cows 4y dae 03
aalyy e 2 1) 395 (i pes dlag a e Ver Cunlyee
[¥a] as b HIT

Gl VWY Sl ool 5l eoliwl b (gjlen (Sole]
o3l by o b s b 5 e g A5 (5 piS0jl0] 38
45 VO (FYIYD X iogh o 3y 05 b s VYA g0 43 5|
laidy WY il ploul (ol b 53ge3l [Y5] sal cwd
 o9eil ol e Cppods dtin (b 1 an g U5 o8
9ol 4By VY plosl loj ,d wi b cdlue g 250l sl
5 8 3 aiblis g0 b ogejl 5l plS ol 058
b S b (] sy

Voo Cdlue (33905l &8 9 Sygo opl 4 (503 JSTg

4. rating of perceived exertion

VO

a8 Lo g o3l plos 5l oS opgesl (6500 4l aule
L HHT (pyed azin & oo an o] 5l s b 53905 .05
ol Ll 5151 e YA 5 3 ol plol s i co
el )3 g5 abgei 93 09,5 ds sLagdgail Jlo)e
L ' g 45 hag by Sl 46 .05 45,5 ol il
039 948 550l S g e Bl +/B Sl
9 psS 1) Camwlun b K (go3l5 5 ookl b la S3ge3]
L WHR a2 (pSojlasl S (g 9 by pieS
3,5 alonl ol a9 b y9d A yoS 493 (6 S0l
T S 5 T ol b oz g 0355 5 g Moy
A 5 ySojlul

¥ ailisy o iogesl cJoSo 5 yoit JoSo 09,5 93 2 5
29 (pLd 51 S ol jam ol 5l 18 el L5) oy
VIS oo )5 (o Yor ol JgunsS 245) 0aeg 2
ly (S bl cSTogpgm 8 5 coylodl a8 i)
e ¥ 4.4‘)9) L.o.}a)l.) 09).5 LY L;b. )2 .[YY‘] ..\3.3; &.9).\0.0
b 3a)hw ols Y,ISL S o2 9 S5) o2 sla g
ploul 1) 595 (oole Ol yoi Ladd oy 403 09,5 5 L5388 puao
W0l oo

Sy 1l (VPEAK) Aty oy (y30)] s <l
LSJL....:] LSI)f cl.i..&i[nﬂ 2O (b LS‘ > U::ujbysﬂ L§°l‘°"
Awlgd osiiS 8y jlab )5 VpEAK O}A}T Kolyd b
UJIJ._C 3‘9_4 ;9)_‘@.0 )] uyo)i fbu' )‘ J»B Ceelw ¥ aS ol
il el 5l s celin ¥A fpisman g 43S (g yldgs
el 2Balel Lylis cou ol ol aiS (g jlags
2 CB)S Sygo (MBe—Fr s Cogby 9 Ye=YYC Lod)
Ve b 03,5 )8 aids ¥ 5l ey o dgejl dude ()l
Ji—e) o355 59y — cel—w s jlog LS

1. Seca 206, Seca Corp, Harmans, MD
2. VENUS—5. 5, Jawon Medical, Seoul, Korea
3. Bioprodukte Prof Steinberg



OLSen 9 (2155 (el

9251340y yianl Graly 9 VIS U 0l jods (539L5 (2 o

o3l 3 Leosls (392 Jlo b (s Ca 1 il g 450
= s RdeSe 5 oyl Sl dnlie (gl g Shig gy
O Jmole L 5o uibly U (03l 51 3aios (sl puite
5 LmogyS o gl 3929 Cjgu y3 edd oMl (o298
sl A o0l Jolss Jogad g (Sgydiss (oasis (0]
p3Y b oLl o= 5 (905l 5| (B9)5 9y Aulie
PP<0 Slwbre ploi o (ghline paw cul )$5 4

sl

Lo idgail (4 oS 5 5 S ytagyg il (sloodls s
I a0 ke GBlysul £ S5k &0 4 095 du
2555 i Jole Ly S il s ol ] o
Lngz»os)_f WHR 9 BMI 139 laosly 4 S sy ul—“"
> pielS 18 Mo (pye g Ledgylot i pod «JoSat i po
O = LngJl) LQ(J el UL~..) 09)5 dw duwsldo
Lol olis (gybline Ol 09)5 dw duslds > (p=+/+15)
o Ol (S9)8L (29) dulie 5 Jol 900 &y axalpe
P Ot JeSe 09,5 ) (22 (g &S W3S pasue 0g)S
L}J)_N 9 (p=~/~Y~) ‘)))A.:+L.o.;9)1.3 09)_5 l__{ 4_...»\)'.9.0
09,5 ly s Lol ool aidly (g yuin ials (p=+/++A)
200l Lis (g bolime ML wa b oy jaitloadgly 5 (s yed
(p=+/V+¥)

O;t_mg‘ )5|A_> 9 (p:~/~\f’) )495 de)’] sosly C’L’
dw 40 (p=~/~Y‘Y) ):95 uyo)’l uuLw] » AW dwuul?w uﬁ).\a.o
45 4008 atude 09)5 dw Olynsi (99,il (295 dulde
A o (o peit oS 09,5 ) (ilgn (Solal il
Lol ol dily (g iy (]38l (p=+/+¥Y) cppeitlods)ld
9 (P=/NVA) (e yostLadg)ls 09,5 93 b (2 po5 09,5 Ol yunss
D5 ybolize (p=V/ v+ oy poit JoSo

dipdy ol by s TAM-AD (350> ad b e
Oygots Jub colyial (g ploj ply 93 9 Shigd o0 295
Voo Cilwe colpiwl Loy plasl 5l an o aizily 8, ol
JSgp 48l ;5B X3S (o0 g9y |y (g (s e
Aol p ol ] duds dw dian 2 g din £ CGde 4y el
35 S 48> 00 I LHIT Lgpp el iy
G L gy g (Senlad (glaptuiS Jald oS Ad oo g9y
Adads 255 59,5 £ 5l e I 3505] 29250 Lawgio
Laateg i olyinl Joolgd L) (o) (ol culled
obes =l 93 Olie o (03 o)) Jlbd col il ©)g0a,
Sl aS 5)B5lw au asg L s o plx! dlag ploxl
o gpie Vor adeg Sy wian Vo )3 358 00 Sl (52505
il Jolgs (b 53 b iagei] i e ailsl bl il
NI g A 295 (Sl @8y 4 jbre Sls Spgo )3 4
o> V] 2y (60l S5y akidd Ve Sde @ Al L
S g 39 et )M g (s I dgel plas 4 epugd
oo il B lpd Sl e 4 a5 b 0y

b > colymal a8 Ve 5l e @S 055 )k 9 2 )
g 3l ot e A eppgs JLad (58, S g alts
il Gl xS oss ploil jlan b ad S Sl
A8 VD Gde 4y 4dBd 1D 590 YO+ + s o b rdiged p puo
a0 —As g 5eyilwdl, 5 Slwasp ¥ gl o
G503l gly Baiod plasl 5l e W0 0 085 3,5 b
osase <8 JNO 5 PC MDA (slaysi516 | S, o
1 o3zl T (2,505l

52Y1 g, 4o NO 4 PC MDA Jliie (5,5 o5l
cal ' ply Jj o8 b o8 b e 5l oslital b augib
9 M+ Yngiml </ VuM e 5 4 slacawlas b olol s
28,5 bsl Vum

Y¥ a5eui SPSS gLl lidle 5 5l ookl L aodls

1. Zellbio

\te



(FA Jouabona VFAA 5sly cpgms 5 )loid o059 9 Canmary Juo)

g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

HIIT anlyy a5 5 31 sns 9 o ;3 33903 (534 a3 5 S g 55 80313 (uSilea -1 Jgoo

o e+ Ladg o O oS 09,5
dx J A=y J Ay Jé e
AY[SENS* AS[oE YI¥ Ab/oxs Y* AVES]A AVVEY /% ADIYEN /Y (5 5L5) o3
YEISEY[ % ViS5 WAE YAIYEN/A YEIFEN /A% YV/A£N/A (Kg/M?) &y o355 adls
YO/SEN/¥* YEIVEN/D YV/SE\/F* YAIAE)/S vo/oky/ox® YV/okY/¥* (p5555) o oy 09
AE [P JAYE.]Y JATE. % JAVE.Y AE ]y JR0E Y (513) bt & aS g3 g

>9) dmlie 5 Jolsi Jogad 4y arlpo Ly (p<e/-4Y)
PCLials oS u03)S jasein 09,5 aw Sl (g 8l
Sl 039y (305 09,5 &y Caped (p poi JoSo 09,5
09,5 9 Ladg)lotinyed log) S il Lol (p=+/++9)
y loline SMAS on &) Cud (P=+/7+) (2 peit JoSo
(Y 5lged) ol oyl

N B o e Lyl
$

[

PC (ng/ml)
- °d

b -

HIT (505 51 s g Jo8 Bog )5 2 PC x5k - 413900
O pod+lodgld g o3 + o0 09,5 53 Ar g B (25 (4953 Ol jl3lime oglds
0209 0955 b (2 i+ JoSie (slaog )5 ol LogliS5 §

2555 it Joole L S il o 55 e

PHIT o5 asin # 5l s NO wlpuss a5 o i
Doad d denlio L (P<e/ ) 29y Jloline 09)5 duw dunlio
4SS e e g ey (il i)l 5 ol
o3 09,5 09)5 &) Gl (ppyait JoSo 095 )5 NO ]38

lpog, 5l o Lol tcwl 039yt (P<+/++))

(P<10) g5 s 3 8 ol o5 oo i L %

S ol ol pe)S o Jele b 5y iy s

dw duslio > HIT e atin # 51 o MDA ol
9 J.nl:u )I.)?‘o.; 4 Aab-‘).o l.» .(p:'/"\> A )‘.)L'um 69;
& 035 pastile 09)5 dw Sl (S9)il (29 Amlie
oa)f & Cosd L)")“’"+J°i‘° owf)b MDA u.dalf
sobar (P=o1eo¥) (nyed 09)5 5 (P=o/++¥) Lodg)lotip o3
L)J).QJ 69; 9 l.o.’s)‘.)'f'd).‘p dl.hos)f C"b‘“’" Lol écuu! odg
M i 1y gyblize OMB] pa & Cowd (P=V/404)

AP

O oy i JuSn

[ PRI
As .
s W e
‘ | [
e an

HIIT (2505 51 am 9 J8 Wog,S )3 MDA (5:55ke =Y 15905
S +JeSe 09,5 )3 das g S (89,5 (39,0 Oyt Ioliae gl
O35+ oS0 29,5 (3 y03 g (o e+ lodg I (SUbog ) Ol e ogli5 $

<

MDA (M)
- b - -] -

PHIT cpyosasin ® 5l uy PC &l awyp o

Cl Jhalime @l ol aS 00 0l L 09,5 4w

HIT oy pod aidd & 51 azs g Jud 45 B 339031 3255 39031 9 VOomax (sW0315 (pile - Y Jgua

5 095 Oes + Ledg)ls 098 oS+ JoSa 095 03,5
= g8 = A=y Jé e
ATAFATAY YAV /AR ¥a/oy)y YE/VEE/A VIRV YI/AY/$* (ml/min.kg) VOzmax
ST AR Yivox-/y<® AAE AETIA VAR /\* (kM) 55 y505]

.(p<~/~[a) u“})f o )bhu CJ5LE:5 o) ul‘“‘ $

Y

(Pel0) (29,5 0193 S 9 S (sloodls (g)oline glis SOl *



OLSen 9 (2155 (el

9251340y yianl Graly 9 VIS U 0l jods (539L5 (2 o

g skt Oy Al S ST el 05531 JLse
g i g 0950 slae S92 19" o )UglS Jito oSy dm
il Bl ool b (piopen 5 A8 o Ly 1 (232 geo
Sladl oralinns] by O ol s Jdgiall b 00,8
AN Sl Jeal Slaed ¥ Jgyels 5 by 138 2
Lesl bt 51 g b (il o slaasnl (gl il
J=Yo 50 (S VAL A e (S ke S 05 &
3529 Jols & plg e |) pols 35 ) o (2 W
5 3 45 el any il ) LSUg YIS s b
WG e YIS )5 b dg2g oS 058l (V4 40) S0
oo Csl S9 5 g (p2 (gl odg) e 5y L
Crn @S w2y R 352 b > (edad pd Sl 9 29
[¥a] wles (5,5 gl>
oS ain a8 oy (L5 pale Jl (lagh (pionen
el Ulgs o Y, I8 ) JoSe Cpan ol o 4 HIIT
O3y sleasdl Ly oS 295 (gilsn (Solol iy Sl
HIT alyy g9 Giags 59 & (V1Y) olSen 5 )95
Slacd)l o (3559 3y Sles ) V) IS Byae L ol jen
DS 5B (e 3j90 ) i) 53 95T g StdoSlS
i YIS Gy b olyen HIIT 4 5ls ol 5 3 aoliee
9 SSlg padgilio 9 (b9 3y Shos gm0 go Ll e
B gilsn (Solol Gl el S Ll Y] 23,5 (s5lam o
2 Ol 5 00l 29 Jd ) ol Bl 5 cusl coxy
(V++2) ohlSan 5 (a5 jshailon .canils )y VI
DWV] sl sl 5 ool sl ) Blg YOI 5087 ol
el ks JoSo 45 5305 i (F41F) olSen g s
Oialidl el PGC-1 Lilél ¢ 595, 0 'PGC-1 3l
s oMe [MV] 2350 (2l a8 gie 35l 9 i cdly

syl JeeSe aS asls s (YY) o g 65 <yl

2. Cherng
3. Peroxisome proliferator-activated receptor
gamma coactivator 1-alpha

e A S (P=V/ 0 v ) o pestLadg)ls g o yeit JooSie

e
0 e Juie
loo 5 B i Laig sl
*$
W
=
2 I
ERES
o
=
Fo
¥e
L s

HIT g 05 a2 & 5l drs g LS 29,5 10 NO (155l - jlog08
Oty laig l3 g (o3 +JeS0 09,5 13 das g JB (295 (39,5 Ol et jIUire oglds
<0103 8955 (0 ye3+ladg I 9 (2 pei+JoSe (509 5 Ol i gli5 §

S5 4omB 9 S
s i 5 45 3l 5L 5 sl el pols adllas
= ogMs Wilgs oo YIS ()b JoSo Buas ol jon 4y HIIT
sloSilo zobhs 5 o 22 Silge (Sl i
sl by ;3 1y, MDA 4 PC s 5l gl ST oyl
hNO gslass 5 0ols JalS (gl ine yo-boasy ()jgedls]
)»l_, ol Gind i &S gladllas x> e iol 33l
Gl L s 3Ll 5 1y YIS o oS o HINT iy o
5 onlsy adlls 5 Lol s el bl oy g9 4L
Oler 331y g VIS JaSo 55T o8 (Y41Y) o 8o
By a3l Ui 390 oy (S 8 02 a8
S b ghlew 3 )Wl YIS JoSo p)57 (o VY-
o=l & g ond b oy el celbiole ¥ e 3 oy
IS VIl Slo o 8l o Jingh b Gaios
b o)Wl Yy U8 JooSe by (i (22 (Rl Y
5 ' $9LSL A8 (gpsbo 4 cudls lagib L 3529 4 Olsis
e iz Gyl Sl Jgid (ol s (V2 7)o en
e |y SIPUT 6l piae (55,5 s gplio ) (a3l
ls=e a [VA] S (o Jb 1) (o U1 prs 5 0038 o

! Nakazato

YA



g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

Olidss NO golaw yioljél 3 JoSo opl (i 4 alal,y
ol (V3] hlsen 5 (S aslllas ) ol 250000 )l
GloyS ()R oy 3 VIS oo (B puns dian i Aal
sl i1 5T gsls (die dlgo 5l cdablone 4 i
33,5 o g ) (ST 3l sl 31 olleb g Lawsdl
sba)bon ylad alyi o YIS 48 ainges dleiien
)35l cponl Gl 5T Coandg ol o & ogaie
ljg) By & 39y 00 Jlail 5 ol 51 [¥A] dm> tals
G5 53 NO gl (138153 (a3 0590 (b 53 YIS
wrgmaddn (G Cld pliin )l iy i pols
L o8 g9 ol 3l (o8 (lond S po0 il Sy el
I8y JLbgl sla sl 1o NO wlgs pay o YL s
9 0 JUid Cless Wil pYL Clld b pn led o0
9 ) 3 g 0092 sy sy JI0 3 ) b T oy i
eMoas o ¥ Jasl e ptalidl o] 5l (36 NO a g
Joolss AMPK ssle Ssilie eyl b NO 2l
9y oyl 31N 0 PGCIO pu ol cogo oo b g atily
Sl 3l (il 3, 8os Wil oo 22 )> NO 5508
e 1) g g il coled] slaainl b g o0 SoSls
o3l i 355 STl I3 L YL PEY ¥ ] ylos
5 NO gy ial3l b (iliseo (gla s 5 lgi oo 457 ol
Sl sl Slas Gliil 4 o o ol plie Lais 4y S8
ablio e 31 ;5 ROS W b g 03,8 K8 0 ;o NO
P Y s ] GapuilSe & iz pa {¥V] yles
dmog 8y Oliiod plosl g 039y LI alej
g 0
Olie a8 0 LS e iomed y Sl s dSllas
ooy aén £ 5l PC g MDA (g5l3sT (la s s
29k A i (o o O VI Bpan olpen 4 HINT

9 S imgio b opl &S 08 Iy el aag b

2. Sheer stress

AR

oielal 1y Sl alae > o5 olo g ol alsél 1, PGC-1
1l e o dlae PGC-1 oo Ltalsél gy ol 51 ¥Y] o
e 3l o bl YIS ) 3l g el g2 Ui &
St 5 SHas Jobow Jl @) 4 Sl Jsl Sl «
CiS lgSsn niomen D9 (NS gie 9:51S] mudgulie
PolsY ol gals el ol b il b
Loyl o pylie yob 0 SUSY 9l HIT aoby 4wl
PYL (8559 el 3 oy 4 29d 00 My lgr (o
9 (58Sl Byime lie loj cpl 0 &S (S sl I
a3 SESY 1 51 s IVY] 395000 YU jdoSls
d CiSil0)gd (b ) ()i gie )3 (gmliens] 35k
S 5o gy O il Jolgh g adgl b
b cov bl oye 50 JEl cpl oS sin blis (o,
ol (Jsl slo g ool [YO] i J) (sl yiisg
[¥5] aiwn (MCT) ' lying S gige slaosims Uzl
MCTy &8 Jb 3 S o coles obSY Ll 3l MCTy
SIS o s Sl alie 4 1y Lewdly I bSY Gl
Olgyw 4 OlSY Jud (il 3k jl e olsY clale
245 3y csenl LLsd ol 5l g9i90 ool YA] 545 o0
Byino 4 03l L (Yo VY) ol lSen g (5)95 3is
e HIT Gl jod 5 ) LSy YIS JoSe lojon
g LDH 4 s JLs e 5545 MCTy Lilj sl el
8 g Jen ioli8l s 130,55 I il38l MCTy
V] 298 @ 6y e gilipn pudgilic 9 SLSY
i oy LS JeSe 09,5 0 NO iy i)zl
sl ST (o2 oy s Lial3E] 5 YIS ez

1. Monocarboxylate Transporters



OLSen 9 (2155 (el

9251340y yianl Graly 9 VIS U 0l jods (539L5 (2 o

Glidss 4o ang L able cole) 6l o B 1) oSlgs
o) (=l 3 bl L (s sel joi i ol 3 S
lesed (ST Oliss (5 dgb o driogi Dgos Hha5 bl
OS99 ol JoSo ol 5 9Ysb (pimen o Cilisee
= 290 Bl g Ojg Bl loye 9 65 ) (o355
23,5 Jlosl 381 2l38 35 p2 syt SS9 25 )18
YIS b JoSo plojen Bras ol wls ulul
ol i ol atilys HINT aalyy atin § g oo 55
151, MDA 4 PC wile somlinS] poyinl (sl yasls
) oo NO Gl 5 305 (20l ) 9 a8lal gl oo
JoSo Bpmn olpor 4 Vb s b Gy culled amd ]38
9 22 Ul g o Sl g Cogw (1B ) Wlg YIS
235290 SlaS3 J & o (GlaenS1 Bl Condg g
Sl lgicee ol Gpae gt 105 (503 plosl b duslie

Al andly 59 a8Lsl glyls ol,8l > (g e

‘55‘6)45 9 <43
24 eyime o Ked 5 glo 3geil (oolod 3l LY
ol S5 oS S35 (5 )Sd 5 555 3o )
MBI S LYY oyl o adlas o
Sii pole si%tily 5 IR.KUMS.REC.1398.216

d,8 )18 auli 590 olisle S
Koy oyl

GBS 8 e ¢ riee Lawgy oblis oyl 45 gud

o) S YIS e 13T ) o oS (Yo 08) ) lSe
e 02y b e gl gise p silansl sl b )b
A0 i &S sk a0yl cillas Wil paredlS (gol>
Cogo by ) Sy Y, 570 5 ¥ ol lie ) &S
Lagige 45 9wl 3 MDA (ials cow Slgi oo 4l
oS g Jlobloug 4 allas o pizcan [FY] 25
s Lty Sy Y, IS IS0 o) Lme sy i (V- V)
Slaegs 4S9 4l pys ) ] gplipnSTy il
5 o adlas 0 [YV] b )b )8 L is (b ime 4o oS
500 593 ¥ 3 ) Wlg YIS fogos L (VoY) oS
powedlS a5 ol pybg—o 4y aljy) alis w23, 5170
PV LSYY jial S L abn ¥ Job ;5 15,5 0 Cbyune
3 {FF] 25 ooy )3 gili ST ol yadla
Oy y a)Blg YIS Bpae b gilansT oyl ials
25250 LS B0l pogad 4 laases) S L«
lpogy 5 e b Jds an aS cushb VI8 wlS
SHSL o ol (S93) Jeaily 9 JouSg)0n
XS oo Bgio |y gmaliseSTyy AT 5 0k ol ol SIS0,
09y 5 PPC i o il S, sk 5 dss > [FY]
Ladglot (3305 09)5 & G Lol g jI5 ixe JaSiot (320
et w0y S8 pae U 4 Gl e o5 0398 5 (e
ol b S350
byly s S pae pols uiod slacudgisw dos
29t Lo agojl Coliiul g Clid Camdy qsome 5 (29)
ol (b )3 Lo sgail apiss g i aely izmen
1 g (LSS an g bk g Al S el
$lanis aeby len 48 asb cowlgs yd bl 5l b gdge)]



(FA Joudao N VAA by cpgun 0 loid 050 9 Cammay Jlw) g5 Oloys 9 dlael ccudlags o)1l / Lo ol (Sidg 3y (sole dolikad

References

1. Tice A, Branyan KW, DeVallance ER, Marshall KL, Kelley E, Olfert M, et al. Effects of obesity and exercise
on pancreatic oxidative stress, morphology, and health. The FASEB journal. 2019; 33(1_supplement):588.1—
588.1.

2. Marseglia L, Manti S, D'Angelo G, Nicotera A, Parisi E, Di Rosa G, et al. Oxidative stress in obesity: a critical
component in human diseases. International journal of molecular sciences. 2014; 16(1):378-400.

3. Malekzadeh R, Mohamadnejad M, Merat S, Pourshams A, Etemadi A. Obesity pandemic: an Iranian
perspective. Archives of Iranian Medicine. 2005; 8(1):1-7.

4. Pishdad GR. Overweight and obesity in adults aged 20-74 in southern Iran. International journal of Obesity.
1996; 20(10):963-965.

5. McMurray F, Patten DA, Harper M-E. Reactive oxygen species and oxidative stress in obesity-recent findings
and empirical approaches. Obesity. 2016; 24(11):2301-2310.

6. Alves AJ, Viana JL, Cavalcante SL, Oliveira NL, Duarte JA, Mota J, et al. Physical activity in primary and
secondary prevention of cardiovascular disease: overview updated. World journal of cardiology. 2016;
8(10):575-583.

7. Yarmohammadi M, Mahjoub S. Assessment of six weeks moderate-intensity aerobic exercise with and without
pomegranate extract consumption effects on plasma malondialdehyde level in adult women with type-2
diabetes. Ebnesina. 2017; 19(3):56-59. [Persian]

8. Campbell WW, Kraus WE, Powell KE, Haskell WL, Janz KF, Jakicic JM, et al. High-Intensity Interval
Training for Cardiometabolic Disease Prevention. Medicine and science in sports and exercise. 2019;
51(6):1220-1226.

9. Tong TK, Chung PK, Leung RW, Nie J, Lin H, Zheng J. Effects of non-wingate-based high-intensity interval
training on cardiorespiratory fitness and aerobic-based exercise capacity in sedentary subjects: a preliminary
study. Journal of exercise science & fitness. 2011; 9(2):75-81.

10. Gibala MJ, Little JP, Macdonald MJ, Hawley JA. Physiological adaptations to low-volume, high-intensity
interval training in health and disease. The journal of physiology. 2012; 590(5):1077-1084.

11. Trapp EG, Chisholm DJ, Freund J, Boutcher SH. The effects of high-intensity intermittent exercise training on
fat loss and fasting insulin levels of young women. International journal of Obesity. 2008; 32(4):684-691.

12. Hooshmandi Z, Nikseresht AR, Koushkie Jahromi M, Ashjazadeh N, Salesi M. the effect of eight weeks
aerobic exercise training on nitric oxide level, disability status, and VO2max in women with relapsing
remitting multiple sclerosis. Ebnesina. 2015; 17(2):19-27. [Persian]

13. Sacheck JM, Milbury PE, Cannon JG, Roubenoff R, Blumberg JB. Effect of vitamin E and eccentric exercise
on selected biomarkers of oxidative stress in young and elderly men. Free radical biology & medicine. 2003;
34(12):1575-1588.

14. Kang M-S, Chae HJ, Sim SJ. Chlorella as a functional biomaterial. Korean journal of biotechnology and
bioengineering. 2006; 19(1):1-11.

15. Queiroz ML, Bincoletto C, Valadares MC, Dantas DC, Santos LM. Effects of Chlorella vulgaris extract on
cytokines production in Listeria monocytogenes infected mice. Immunopharmacology and immunotoxicology.
2002; 24(3):483-496.

16. Singh A, Singh SP, Bamezai R. Perinatal influence of Chlorella vulgaris (E-25) on hepatic drug metabolizing
enzymes and lipid peroxidation. Anticancer research. 1998; 18(3A):1509-1514.

17. Lee HS, Kim MK. Effect of Chlorella vulgaris on glucose metabolism in Wistar rats fed high fat diet. Journal
of medicinal food. 2009; 12(5):1029-1037.

18. Lee H-s, Choi C-y, Cho C, Song Y. Attenuating effect of chlorella supplementation on oxidative stress and
NFkappaB activation in peritoneal macrophages and liver of C57BL/6 mice fed on an atherogenic diet.
Bioscience, biotechnology, and biochemistry. 2003; 67(10):2083-2090.

19. Lee HS, Park HJ, Kim MK. Effect of Chlorella vulgaris on lipid metabolism in Wistar rats fed high fat diet.
Nutrition research and practice. 2008; 2(4):204-210.

20. Wojcicki J, Rozewicka L, Barcew-Wiszniewska B, Samochowiec L, Juiwiak S, Kadtubowska D, et al. Effect
of selenium and vitamin E on the development of experimental atherosclerosis in rabbits. Atherosclerosis.
1991; 87(1):9-16.

21. Vijayavel K, Anbuselvam C, Balasubramanian MP. Antioxidant effect of the marine algae Chlorella vulgaris
against naphthalene-induced oxidative stress in the albino rats. Molecular and cellular biochemistry. 2007;
303(1-2):39-44.

22. Delwing-de Lima D, Ulbricht ASSF, Werlang-Coelho C, Delwing-Dal Magro D, Joaquim VHA, Salamaia
EM, et al. Effects of two aerobic exercise training protocols on parameters of oxidative stress in the blood and
liver of obese rats. The journal of physiological sciences. 2018; 68(5):699-706.

23. Ebrahimi-Mameghani M, Sadeghi Z, Abbasalizad Farhangi M, Vaghef-Mehrabany E, Aliashrafi S. Glucose
homeostasis, insulin resistance and inflammatory biomarkers in patients with non-alcoholic fatty liver disease:
beneficial effects of supplementation with microalgae Chlorella vulgaris: a double-blind placebo-controlled
randomized clinical trial. Clinical nutrition. 2017; 36(4):1001-1006.

24. Ahmadizad S, Avansar AS, Ebrahim K, Avandi M, Ghasemikaram M. The effects of short-term high-intensity
interval training vs. moderate-intensity continuous training on plasma levels of nesfatin-1 and inflammatory
markers. Hormone molecular biology and clinical investigation. 2015; 21(3):165-173.

25. da Silva DF, Simdes HG, Machado FA. vWO2max versus Vpeak, what is the best predictor of running
performances in middle-aged recreationally-trained runners? Science & sports. 2015; 30(4):e85-e92.

AR



OLSen 9 (2155 (el

9251340y yianl Graly 9 VIS U 0l jods (539L5 (2 o

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Ostrowski K, Schjerling P, Pedersen BK. Physical activity and plasma interleukin-6 in humans--effect of
intensity of exercise. European journal of applied physiology. 2000; 83(6):512-515.

Panahi Y, Ghamarchehreh ME, Beiraghdar F, Zare R, Jalalian HR, Sahebkar A. Investigation of the effects of
Chlorella vulgaris supplementation in patients with non-alcoholic fatty liver disease: a randomized clinical
trial. Hepato-gastroenterology. 2012; 59(119):2099-2103.

Nakazato K, Song H, Waga T. Effects of dietary apple polyphenol on adipose tissues weights in Wistar rats.
Experimental animals. 2006; 55(4):383-389.

Cherng J-Y, Shih M-F. Preventing dyslipidemia by Chlorella pyrenoidosa in rats and hamsters after chronic
high fat diet treatment. Life sciences. 2005; 76(26):3001-3013.

Horii N, Hasegawa N, Fujie S, Uchida M, Miyamoto-Mikami E, Hashimoto T, et al. High-intensity
intermittent exercise training with chlorella intake accelerates exercise performance and muscle glycolytic and
oxidative capacity in rats. American journal of physiology. Regulatory, integrative and comparative
physiology. 2017; 312(4):R520-R528.

Khan M, Couturier A, Kubens JF, Most E, Mooren F-C, Kriiger K, et al. Niacin supplementation induces type
11 to type | muscle fiber transition in skeletal muscle of sheep. Acta veterinaria Scandinavica. 2013; 55:1-10.
Go G, Wu G, Silvey DT, Choi S, Li X, Smith SB. Lipid metabolism in pigs fed supplemental conjugated
linoleic acid and/or dietary arginine. Amino acids. 2012; 43(4):1713-1726.

Richardson RS, Noyszewski EA, Leigh JS, Wagner PD. Lactate efflux from exercising human skeletal muscle:
role of intracellular PO 2. Journal of applied physiology. 1998; 85(2):627-634.

Brooks GA, Butterfield GE, Wolfe RR, Groves BM, Mazzeo RS, Sutton JR, et al. Decreased reliance on
lactate during exercise after acclimatization to 4,300 m. Journal of applied physiology. 1991; 71(1):333-341.
Roth DA, Brooks GA. Lactate and pyruvate transport is dominated by a pH gradient-sensitive carrier in rat
skeletal muscle sarcolemmal vesicles. Archives of biochemistry and biophysics. 1990; 279(2):386-394.

Garcia CK, Goldstein JL, Pathak RK, Anderson RG, Brown MS. Molecular characterization of a membrane
transporter for lactate, pyruvate, and other monocarboxylates: implications for the Cori cycle. Cell. 1994;
76(5):865-873.

Dubouchaud H, Butterfield GE, Wolfel EE, Bergman BC, Brooks GA. Endurance training, expression, and
physiology of LDH, MCT1, and MCT4 in human skeletal muscle. American journal of physiology.
Endocrinology and metabolism. 2000; 278(4):E571-E579.

Hashimoto T, Brooks GA. Mitochondrial lactate oxidation complex and an adaptive role for lactate production.
Medicine and science in sports and exercise. 2008; 40(3):486-494.

Lee SH, Kang HJ, Lee H-J, Kang M-H, Park YK. Six-week supplementation with Chlorella has favorable
impact on antioxidant status in Korean male smokers. Nutrition. 2010; 26(2):175-183.

Tsukiyama Y, Ito T, Nagaoka K, Eguchi E, Ogino K. Effects of exercise training on nitric oxide, blood
pressure and antioxidant enzymes. Journal of clinical biochemistry and nutrition. 2017; 60(3):180-186.

Mirzaei F, Khazaei M. Role of nitric oxide in biological systems: a systematic review. Journal of Mazandaran
University of Medical Sciences. 2017; 27(150):192-222. [Persian]

Cho K, Cho D-H, Heo J, Kim U, Lee YJ, Choi D-Y, et al. Nitrogen modulation under chemostat cultivation
mode induces biomass and lipid production by Chlorella vulgaris and reduces antenna pigment accumulation.
Bioresource technology. 2019; 281:118-125.

Son YA, Shim JA, Hong S, Kim MK. Intake of Chlorella vulgaris improves antioxidative capacity in rats
oxidatively stressed with dietary cadmium. Annals of nutrition & metabolism. 2009; 54(1):7-14.

Yun H-J, Kim I, Kwon S-H, Kang J-S, Om A-S. Protective effect of Chlorella vulgaris against lead-induced
oxidative stress in rat brains. Journal of health science. 2011; 57(3):245-254.

\AJ



1. MSc of Exercise Physiology, Razi
University, Kermanshah, Iran

2. Assistant professor, Faculty of
Sport Sciences, Razi University,
Kermanshah, Iran.
(*Corresponding author)

W.tahmasebi@razi.ac.ir

Ebnesina - IRIAF Health Administration / Vol. 21, No. 3, Serial 68 Autumn 2019

Evaluation of the simultaneous effect of
Chlorella vulgaris supplementation and
high intensity interval training on resting
levels of oxidative stress markers and
aerobic fithess in overweight healthy men

Amin Govahi', *Worya Tahmasebi2, Mohammad Azizi

Abstract

Background: Considering Chlorella vulgaris role in improving the
antioxidant system, the purpose of this study was to investigate the
effect of six weeks of high intensity interval training (HIIT) program
and Chlorella vulgaris supplements on levels of oxidative stress
markers in overweight men.

Materials and methods: Thirty subjects in this study (Age: 22.8+2.1 yrs;
BMI: 27.1+9.6 Kg/m?) were randomly assigned into three groups:
supplement + exercise, placebo + training, and training groups.
Before and 48 hours after the end of six weeks of HIIT, blood
samples were taken from subjects and used for Malondialdehyde
(MDA), protein carbonyl (PC) and nitric oxide (NO) serum levels
measurements. The participants' training program included six
weeks of HIIT progressive exercise three days a week with 90%
maximum heart rate intensity. Subjects of the supplement group
received Chlorella vulgaris supplement (300 mg) four times daily for
six weeks, and the placebo group consumed Sucrose tablets
similar to the chlorella tab.

Results: The results showed that Chlorella vulgaris supplementation
with HIIT exercises significantly decreased MDA and PC compared
to other groups (p<0.05). Also, NO levels when comparing the three
groups showed a significant increase in the supplement+exercise
group compared to the training group (p<0.05) but did not show
significant differences with the placebo+training group.

Conclusion: High-intensity physical activity along with Chlorella vulgaris
compared to intense exercise without chlorella can have more
beneficial effects on antioxidant indices in overweight people.

Keywords: Oxidative Stress, Antioxidant, Malondialdehyde,
Protein Carbonylation
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