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1. Upper Respiratory Tract Infections
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1. Effect size



Y osled cpns o (AFA Ol 5l o B35 Cllab 5 o 5 St g aalladss oty o (Gl e oll| VVE |

VOmax aslis syt 30 lojen
sl imgys ol 5 adlsl glils b s
5 O GKen 5 b
Ohles 5 Yog I (Y)Y V) () San
Ol g 5 Jadl g (YAXY-VF)
Sloen pol> Gdss L (YOOYAP)
O °l455 L_._..,.g ‘5._‘>|)......4‘ 6[&0)50 oudls
Bk 5l 658l el 5l (gl (03
ialzdl g eols bl 1) glsn olfius
I R T S
odd czge ) ilgn Sudil o 8yl
Rl Az o oS el s 4 s5lee

alae aoluST slo o 5 el g olaws

oS lee o wsd e Jols
VOmax ;s il Jlas! sls 15500
(V) ol ilae e g9 ol 5l o
OlSer 5 4l ule glatagy
S5 s obaesly  (FO(TY)
wan b 36 oy a8 (F1)(1TA0)
Loyl JoSio B0 b Sy ol Sl ol
aS ol las il p gilee o Slee
2 Sl a8l s Lidg el JoSe
Gebzs b aS el sas VO2MaAX e
3L e Lidg penl ciils Slytean ol
sl il gSCd ol 4 (S5 ol iy (b

aled a3 2 4 by po s 5 (B9 092
Jole odle 4 celagogeil o 3,
PRREVCH I COP SRV PP
Sl 3,5 oo 513 arore sla S
SlF o o Jold gl po B
Lol Ga codld K Jlaxial
Jolse o Shel> (Bl (S S pas avgte
2 oezse @l hsls S 5 (Soeyse
S nlple aBboe 58 e Al
Sl ylo gl Salis 45 s Lelse
P Oleee ) ol addlas glaazdly L
A5 Sl &8 (S5 9 (e Jalge
b T ojedp sl 00y )5 aslllas
Ldg sl 5o 95250 ilimsSed 5 w81
Clld by bagy (81 Gl %)
s Cosl a9 00,5 SWS (S
DD @9l o yed (nl ple s ee (S
Sy 73U Uy el (85 JoSo ol o 4y

Y| CPEONY [P SHUURELINPY-+ S

Asls plas Lol gadss mll aes
shls 56y VOmax asls g el
9 039 S Sylodae yob 4 5y LS
2 0905] o Dy s o (:Sike
S ssb 4 Lyl - HIT 55
9 L«Jbb — HUT 6&05; )‘ preves;
ol @398 slaadly adle Ly



¥ oslas pas dlo (WYA8 Olie 5 b (o b5os Sl 5 Sl 5 St g waldbs sl o e tha Stia 56

Ob) G0 w55 p s b ployen
b gloazil ol 4zl 55 Lol gl o
o JoSo g a3 o8 Cul o saias ol
5 09 Ly i 56 Hlojen ok
2l 5,0 039 Lol el s b5 plail canslis
5 S gbgiagn b ol G
OLler g il YV VP o Ken
(VT F) e g ,0ls (YEXY-VF)
5 & (YOOYP) ) en 5 49 S8l
el 45 ol (L (VY)Y 19 o San
St 9 039 UL e ol ol
b a5 el oad Sy Sy (sloasls
b5 (s 0 Sleen ol Giiod
Loas cal bl bS5 (S
ST ygS e Lialey Jaged) Ll als
Sl ely 5l (g FsSeiysS oS
O S 5 U5 5o bz GalonnS]
L ol s cal oals (5,158 o)ls i
Gl 1y Sl alas coud b VL cas
O a5 383 o Gili8l o oy sl eslasul
5 Bz oLl (159 JrsS posats (R ol
3l edee ige il aiils g a8l
Jo o oMas 5l )00 oy slaoe!
Ssed SRR FUY Ralidl )b 5l codles
Db oo el oz Sl % nlS o
Oboz slaie by @al b (o), colld
908 0 plp e ) oyx il 4 e

09 ol i b s plpes (iali8l e

w2 AL as sl el bl ngg i )|
cxge Olyl pe goln ool
OiS1 sl 508 Gl JsadS algi S
Jelse Hoglylo b Lidg sl 350 o0 Sl
ot 5 ol ke G iy g (ST JU
9705 58900 Sloaial lonl
Vomax asldl o ysls i slp
ol (M) S s ol s
JUEssl Jelge bawg it Gley (eS|
2 Lol vy (5enST 6 oaims
2ol P awais el (o, Sl el
oolazul ) ol e o VO2MAX !5l
Al (2ol (e g Lidg gl oS ]
drden Ol p i 536 Glojen O )50

3,0 (s5len

A ols Glis ol Guios @l onl  opdle
5 Ul emmd — HIIT Wiy s~ HIIT azie
Comd oG 0398 pall Lyl
9 27 09N 0¢85 (N A oS 90 e
sk a i Ll gl ()b (@ we e
Ll JalS s g 039 e (5,0 Fxe
N 08 90 Larmme Cod (S 008
2P 7 Oa ooy SRl g gz ey
Olid il uzmes awl 0 0,5 dw
o Slyed 0als Jaws .Sk 45 000 0
Lsglo = HIIT 09,5 10 oy oo (y905]
Ldg sl 05,5 51 55 s o sne s9b
ok 4 Ldgyml o HHT Ll ail o



Y oslad oas dl (AY48 Ols 5 ol (5508 Sllab 5 Sl 5 S5t g aalihad s ﬁ)&‘@uﬁ_&rw WA |

o Wyl bawg el S
rlnle osdioe (5 el gy @S
@ JoSe 5 Wl ol o ped 5 eslinul
ON w5 P p St b plejes &j50
Syl ol,8l y5e rals g

S5 A

ol e A oyes So S g cnl o
Lol (o285 JoSto g 2ol (29l5 (o2 yoS
B Solel (Jlsase peal s
39 4Ll o (B (G oS 5 g (oS
adllas sloasdly, (285 13 () 3550
@S S by Sdedge p pol>
b Wyl (20 oS 5 o
0ol p oellae Slpss sl )s Glojes
ON A 508 90 L Zud (S 0058
(oo A s sl (sle aian Ol
3 07 09 035 (o G dgnslS el
o5l A.SL ST Sy

SN S lisdo

ebed 5 sl bl 5l s jol> regs
N (05) awlits b gl olSiils u)|
o0, st 4 IR, UL REC. 1397. 145

aJlio oly

Oz g 2l (o9l Ol ped gl b
Rl 4 S & plgs oo Ly el B e
Olez 0L sos! pias o gis 4y aSL 59
2,5 SaS (59 adlal glylo

S oduBe 4y 509l oo iy Jld OMlac 4
7 Ol g o Kiagh il (65l
O% S 5 o9 g WHR als 0
5 g slepiegn  (TF) 0eb e
oo ¢ Scdly (YOO YY) o) Ken
L gyl JoSCo 457 0ls L (YEX(Y - VY)
oS 5 sl S 9 ()59 RRE s
Sloran pol> iz b aS (el odls Soy
Sy stz Yo (ool Sldlas jo 04ls
Srae Gk 5l 0 S el
:LQQT Oy e aS Cowl ool uLsJ L.Jj)wl
00,5 4Ll 5 gl 4is ladgeS el
Glp @l ool g8 e Lidg el
O% 5l 0y90 (s3ke Slge g Bljaumg S
JAsS 5 095 aid el 4 55 Wdg ol
g (TV) a0 S5 gl
O aS (YA Y o )Ken 5 5.50LsS g5k
JoSe as” oy ylis wwsls o dgnn

059 0 GO Ee e o L el
ol i b 45 ((TA) el 0 o0y

Ll Ol Jlas! Jolse ojls & pulis
SErae 330 Jlade (g so 1y pol> Gimgsy
Jols a8 wigas Sl 5 Ldyena 05 )
Ole i Jlo Feo VL b5 9 oloye

9 09 98 Al g ol (glS (pped



WA \'A)ucr.a:.ll?L\"QQijjhELgij)j;.;Léij»}&yqub GJLJJ,JWC,JAJ;U

&b

1. Lira FS, Yamashita AS, Uchida MC, Zanchi NE, Gualano B, Martins E,
Caperuto EC, Seelaender M. Low and moderate, rather than high intensity
strength exercise induces benefit regarding plasma lipid profile. Diabetology
& metabolic syndrome. 2010;2(1):1-6.

2. Sarraf P, Mohammadbeigi A, Mohammadsalehi N, Kheirollahi F, Aligol M.
Investigation of Abdominal and General Obesity and Its Related Factors in
students of Qom City, 2015, Iran. Qom University of Medical Sciences
Journal. 2017;11(2):66-76.

3. Kim H-J, Lee H-J, So B, Son JS, Yoon D, Song W. Effect of aerobic training
and resistance training on circulating irisin level and their association with
change of body composition in overweight/obese adults: a pilot study.
Physiological research. 2016;65(2):271.

4. Villareal DT, Aguirre L, Gurney AB, Waters DL, Sinacore DR, Colombo E,
Armamento-Villareal R, Qualls C. Aerobic or resistance exercise, or both, in
dieting obese older adults. New England Journal of Medicine.
2017;376(20):1943-55.

5. 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):1077-84.

6. Ribeiro RL, Silva J, Dantas MGB, Menezes ES, Arruda ACP, Schwingel PA.
High-intensity interval training applied in Brazilian Jiu-jitsu is more effective
to improve athletic performance and body composition. Journal of Combat
Sports and Martial Arts. 2015;6(1):1-5.

7. Shirvani H, Ghahreman Tabrizi K, Sobhani V. Effects of high intensity
intermittent exercise on serum Immunoglobulin’s and Complement system
response in youth soccer players. Journal of Birjand University of Medical
Sciences. 2013;20(3):233-43.

8. Rahimi R, Ghaderi M, Mirzaei B, Ghaeni S, Faraji H, Vatani DS, Rahmani-
Nia F. Effects of very short rest periods on immunoglobulin A and cortisol
responses to resistance exercise in men.2010. 9(3):79-95.

9. Shamsipour S. Effects of eight weeks of regular exercise in the morning serum
factors of immune systems and cortisol levels in women. Navid No.
2016;19(62):8-15. doi: 10.22038/nnj.2016.7373.

10.Zwetsloot KA, John CS, Lawrence MM, Battista RA, Shanely RA. High-
intensity interval training induces a modest systemic inflammatory response
in active, young men. Journal of inflammation research. 2014;7:9.

11.Metwally NS, Maghraby AS, Farrag EK, Abd El Baky HH, Farrag ARH, Foda
DS, Rawi SM. Efficiency of the algae spirulina platensis as antidiabetic agent.
World Journal of Pharmaceutical Research: Research Article. 2015;4(11).

12.Eskandari M, Pournemati P, Hooshmand Moghadam B, Norouzi J. The
Interactive Effect of Aerobic Exercise and Supplementation of Blue-Algae



Y ot s b (VAR s 3 5l 5855 Salled 5 e 5 e anliady &;)&@‘@uﬁ_&rwl

(Spirulina) on Anthropometric Indexes and Cardiovascular Risk Factors in
Diabetic Men. Sadra Medical Journal. 2019;8(1):51-62.

13.Ramirez-Zea M, Torun B, Martorell R, Stein AD. Anthropometric predictors
of body fat as measured by hydrostatic weighing in Guatemalan adults. The
American journal of clinical nutrition. 2006;83(4):795-802.

14.St Clair Gibson A, Broomhead S, Lambert M, Hawley J. Prediction of
maximal oxygen uptake from a 20-m shuttle run as measured directly in
runners and squash players. Journal of Sports Sciences. 1998;16(4):331-5.

15.Bahram ME, Mogharnasi M. The Effect of Twelve weeks High Intensity
Training Interval (HIIT) on Leptin Levels and Obesity Dependent Factors
among Female Students Suffering Overweight. Journal of Sport Biosciences.
2015;6(4):451-65. doi: 10.22059/jsh.2015.53220.

16.Glaister M, Hauck H, Abraham CS, Merry KL, Beaver D, Woods B, Mclnnes
G. Familiarization, reliability, and comparability of a 40-m maximal shuttle
run test. Journal of sports science & medicine. 2009;8(1):77.

17.Kalafati M, Jamurtas AZ, Nikolaidis MG, Paschalis V, Theodorou AA,
Sakellariou GK, Koutedakis Y, Kouretas D. Ergogenic and antioxidant effects
of spirulina supplementation in humans. Med Sci Sports Exerc.
2010;42(1):142-51.

18.Nemoto-Kawamura C, Hirahashi T, Nagai T, YAMADA H, KATOH T,
HAYAsHI O. Phycocyanin enhances secretary IgA antibody response and
suppresses allergic IgE antibody response in mice immunized with antigen-
entrapped biodegradable microparticles. Journal of nutritional science and
vitaminology. 2004;50(2):129-36.

19.Balachandran P, Pugh ND, Ma G, Pasco DS. Toll-like receptor 2-dependent
activation of monocytes by Spirulina polysaccharide and its immune
enhancing action in  mice. International Immunopharmacology.
2006;6(12):1808-14.

20.Shimaa A. Ameliorative potential of Spirulina platensis against lead acetate
induced immuno-suppression and kidney apoptosis in rats. Ann Clin Pathol.
2017;5(5):1120.

21.Park H-J, Lee H-S. The influence of obesity on the effects of spirulina
supplementation in the human metabolic response of Korean elderly.
Nutrition Research and Practice. 2016;10(4):418-23.

22.Chu W-L, Van Quynh L, Radhakrishnan AK. Effect of Spirulina (Arthrospira)
supplementation on the immune response to tetanus toxoid vaccination in a
mouse model. Journal of Dietary Supplements. 2013;10(3):229-40.

23.Jahani Ghaeh Ghashlagh G, Abcar A, Haydari H. The Effect of High-Intensity
Intermittent Training (HIIT) and Consumption of Probiotic Supplement on
Immune Cells, C — reactive Protein, and IgA in Young Football Player. Qom
Univ Med Sci J. 2016;10(8):36-46.



¥ ookt oas dlo AYA8 Obe 5 b o ob5s Sllab 5 Sl 5 St aalhdbys sl o e ke Cta S

24.0nuegbu JA, Usman SO, Meludu SC, Olisekodiaka JM. Effect of moderate
and vigorous physical exercises on serum immunoglobulins G and M of
healthy male individuals in Anambra State. Int J Clin Trials. 2015;2(2):47-50.

25.Karampour S, Valizadeh R, Derakhshan Nejad M, Hedayatmanesh Z.
Comparison of Immunoglobulins (IgA, 1gG, IgM) and Cortisol Serum
Response Following Resistance and High Intensity Interval EXxercises.
Jundishapur  Scientific  Medical Journal. 2017;16(1):13-23. doi:
10.22118/jsmj.2017.46256.

26.Martins C, Kazakova I, Ludviksen M, Mehus I, Wisloff U, Kulseng B,
Morgan L, King N. High-intensity interval training and isocaloric moderate-
intensity continuous training result in similar improvements in body
composition and fitness in obese individuals. International journal of sport
nutrition and exercise metabolism. 2016;26(3):197-204.

27.Lee C-L, Hsu W-C, Cheng C-F. Physiological Adaptations to Sprint Interval
Training with Matched Exercise Volume. Medicine and science in sports and
exercise. 2017;49(1):86-95.

28.Serna VHA, Vélez EFA, Arias RDG, Feito Y. Effects of a high-intensity
interval training program versus a moderate-intensity continuous training
program on maximal oxygen uptake and blood pressure in healthy adults:
study protocol for a randomized controlled trial. Trials. 2016;17(1):1-7.

29.Afzalpour ME, Khiyabani S, Abtahi Eivari SH, Nayebifar S. Effects of high
intensity interval training and ginger supplement on some antioxidant
markers, cardio —respiratory fitness and body mass index in overweight
women. Koomesh. 2017;19(3):703-11.

30.Hernandez-Lepe MA, Lopez-Diaz JA, de la Rosa LA, Hernandez-Torres RP,
Wall-Medrano A, Juarez-Oropeza MA, Pedraza-Chaverri J, Urquidez-
Romero R, Ramos-Jiménez A. Double-blind randomised controlled trial of
the independent and synergistic effect of Spirulina maxima with exercise
(ISESE) on general fitness, lipid profile and redox status in overweight and
obese subjects: Study protocol. BMJ open. 2017;7(6):e013744.

31.Ahmadian T TA. The effect of 6-Week aerobic exercises with the spirulina
supplementation consumption on aerobic performance in non-athletic girls. 2.
2016;8(15):37-43.

32.Herget S, Reichardt S, Grimm A, Petroff D, Ké&pplinger J, Haase M, Markert
J, Bliher S. High-intensity interval training for overweight adolescents:
Program acceptance of a media supported intervention and changes in body
composition. International journal of environmental research and public
health. 2016;13(11):1099.

33.Bliher S, Képplinger J, Herget S, Reichardt S, Béttcher Y, Grimm A,
Kratzsch J, Petroff D. Cardiometabolic risk markers, adipocyte fatty acid
binding protein (aFABP) and the impact of high-intensity interval training
(HIIT) in obese adolescents. Metabolism. 2017;68:77-87.



Y ot s b (VAR s 3 5l 5855 Salled 5 e 5 e anliady &;)&@‘@uﬁ_&rwl

34.Bahram ME, Pourvaghar MJ. The Effect of 12 Weeks of High-Intensity
Interval Training (HIIT) on Homocysteine and CRP Cardiovascular Risk
Factors and Body Composition in Overweight Men. Journal of Fasa
University of Medical Sciences. 2016;6(3):334-42.

35.Yousefi R, Saidpour A, Mottaghi A. Effects of Combined Administration of
Weight Reducing Diet and SPIRULINA Platensis on Anthropometric
Measures and Glycemic Markers in Obese and Overweight Subjects: A
Randomized, Double-blinded, Placebo-controlled Clinical Trial. Iranian
Journal of Endocrinology and Metabolism. 2018;20(1):10-21.

36.Szulinska M, Gibas-Dorna M, Miller-Kasprzak E, Suliburska J, Miczke A,
Walczak-Gatezewska M, Stelmach-Mardas M, Walkowiak J, Bogdanski P.
Spirulina maxima improves insulin sensitivity, lipid profile, and total
antioxidant status in obese patients with well-treated hypertension: a
randomized double-blind placebo-controlled study. Eur Rev Med Pharmacol
Sci. 2017;21(10):2473-81.

37.Adams M. Superfoods for optimum health: chlorella and spirulina. All
information contained in this book is copyright. 2005;2006(2007):2008.

38.Mazokopakis EE, Starakis 1K, Papadomanolaki MG, Mavroeidi NG,
Ganotakis ES. The hypolipidaemic effects of Spirulina (Arthrospira platensis)
supplementation in a Cretan population: a prospective study. Journal of the
Science of Food and Agriculture. 2014;94(3):432-7.



rd Metabolism and Exercise
A bioannual journal gT

. ,a Vol 10, Number 2, 2020 University O

Guilan

Effect of 8 weeks high intensity interval training and spirulina
supplementation on humoral immune system and body composition in
overweight women

Eyni Gandomani E, Reisi J™

Received: 25/8/2020 Accepted: 5/2/2021 Published: 1/8/2022

Abstract
Aim: The purpose of this study was to investigate the effect of eight weeks high

intensity interval training and spirulina supplementation on humoral immune system,
cardio respiratory fitness and body composition of overweight women.
Method: 30 inactive students (height (cm): 161. 7 + 2. 8, weight (kg): 75.76 + 8.43,
age(y): 25. 06 * 6. 66) were divided into three groups (placebo - HIIT, spirulina -
HIIT, spirulina). Exercise groups performed HIIT for 8 weeks (3 sessions per week
with 4-7 repetitions in each session (30 second run, 30 second walking) in intensity
of 90% of the maximum heart rate). Supplementation groups received 6 g spirulina
powder per day. Fasting blood samples were collected before and after 8 weeks to
determine the levels of IgA and IgG.
Results: A significant reduction was observed in BMI, WHR, body fat percentage
and significant increase in body fat free mass, VO2max, IgA in all three groups.
There was a significant elevation in IgG level in the placebo - HIIT and spirulina -
HIIT (P=0. 001) groups. However, there was no significant difference in 1gG levels
between the pre and post supplement consumption in the spirulina group (P=0. 07).
Conclusion: In general, the results of this study showed that 8 weeks of HIIT and
supplementation of spirulina increase the function of the immune system and
respiratory cardiovascular fitness. Also, 8 weeks of HIT and spirulina
supplementation cause of weight loss and increase fitness by decreasing BMI, WHR,
body fat percentage and increase body fat free mass in women.
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