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1. Atherosclerosis
2. Tissue plasminogen activator
3. Plasminogen activator inhibitor-1
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1. Harpenden Caliper

2. Fitness Assist

3. Fasting

4. Fasting + Endurance Training
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1. Coefficient of variation
2. Covariance



Al e lowdly Cdile 510 039, 9 (obiw! (y poi Jolxi U

olo pgs atie 5 (L, olo 5l J 095 g3 (L5 6 polie 5 ik ek jo OlaS 5 (2 S0le
e Gl STy Jsb 50 05,5 90 (28,0 6 I Jlade el ol &)Y Jguz ol
G (e, olo pgo atin o lyoumg S ke FHET o950 (P>4/:0) cutlas s, lobas
2 2ldé w5, ez ey WS b o P<-/-0) cusls & lolise gl lae; ole 5l LS &
09,5 10 eizeed (P<e/0) cils (g lolime (38 (b 4 S lis) olo (e 095 90
590 Frog)S il st g)loline Sjgo 4 plasy ole 5l L3 (ufgn Bpae ol FHET

(P>-/-0)

P90 axid g 3 53 09,5 93 (Glanddo oy Wl i g (KL 10 B (lime Blpil ) (2 ko .Y Jgur

olén) obo
F+ET F 09,5

Obaoy pgd aran  plao, il J8 (ylao, pgo aran  las, 5l J3 JUETH
YYFAEAVS  TYAOESH) VAYAZOYY  YYFYEOYY  (55)es )55k il oiss
YAYESS FYALY- YOAEN Y  BVEVD Gy lp,D) Slydmss,S e
AF/VEYY VATET) \YAETY VeAE)4 Gy lps) o e
AY/FEYA VEYEYE ABIVEYY VoYY Goy [p,5) cniSia e
FAIDLFIV INZAESY PEASEYY  OJVEYA (209 &yaumgs,S e
YY/AE/F YY/FEY/O £+ IALV)) Ya/FE510 (30)) atyz e
IAAESTASEERAR /1 VoIFEDF Ve ASIY (00,3) eiayy Sl

61 0595+ eliiul (o5 = FAET 5 515 059, 05,590 = F
Obaey 51 B L P<e/+0) jloline B onias oyl #
09,5 99y (P<~/‘A))|.>L;_u R LEPRCE XN $

lortign sla g5l

olas las F g FHET 5,5 g0 o tFPA Lolie o (g lobine oglis o ool (s Ll 5JLI
il ials g oline obo 4 FHET 05,8 ;0 t-PA Lolie o Jl> ol b (Fy=Y/PY , P=</VF0)
Jlie o (P=+/+5) cdly als g oline jy0 b 5o F og)S sy polia ol o (P=+/++5)
ais samlie (P=+1v-0) PAI-1 o5 G’;.ﬂ 295 590° 9 (29,5 O Ao jo (5 lolixe gy
M Gl ) (295 e b (295 090 Dl S e 5 D-Dimer et (v s
(X Jss) (P=+/vvY)



WWAY Hls VY ojloud (D359 S58090 38 Al

EF mF+ET
4;0.
351
=30
g o
525 1 *
£120
< T5 ;
T I0;
(E.
00 - —
Before After
Time

Obéoy ol 3l vas g Jud FHET g F (sl 09,5 ;0 t-PA (Jlire Gl il £) (oSl ) Sl
ol FHET 09,5 10 (Lo, olo 5l am g 8 (o jloline ciglés (g oaims ylis # coodle

OF mF+ET

PAI-1 (ng/ml)

Before After
Time

Ql.aé.o) cLo)IMBJ.J‘F‘l'ETgF 6&05;)0PA|-1 (Hlo db:u‘:l:) u..f.;b.n AL

owodNGaERNYS




Yy o bowodly Al 5,410 039 9 (ol oy yoi Sholei U

OF mF+ET

:ﬂ) -
Zﬂ) -
Zio -
ZA) -
@ -
@ =
@ -
100 .

Before After

Time

D-Dimer (ng/ml)

b ole oy g Jud FHET o F gls 09,5 ;0 D-Dimer (jbue Gl il £) cpufilen ¥ IS0

S Al g S
CLET gollo 51058 (T po a8 el (60,3 &y pamin Sdgilio (o8Il lias olo by (510 039,
5 &5 ol )0 i sy oo S & S (e e bl 5 00,55 Sl QLSBT g8 b
LT sl o glae) olo Jsb )0 5yl g Clos oSl uizran 5 2lid slo caey sanile;
Dolis )1 0jg) ole S Jlis a4 pil Bedow o sl axdls g 0 ) Folite (Sl
039, oo G Lol tats smlice -PA 5 5T polie sl FHET 5 F 055 g0 0 (o)boline
b JSSan 0bl so ) ,esl cnl cedly iy py Sud b Seliinl a3 b el 5o 5500
570 61 EPA 5 (Sl sl condly e 4 55 )10 039, 5l azlse (s boline alS
PO L EPA s ST ol oS Sladss el boasms ol (P=+/+%) sas zals 5,lobas
Sl Slo> e il ools JI3 awy 3)90 05 SRl A oad e Glide ol o w3,
5 S5 Cgsgiome ain ¥ b sy b O88F) o San 5 Joky Jlie ysb 4 .18 1-YY)
(PSS ¥ 5eSileo j5bo 4) @S sLS VY B0 @y jomie (SIS Cudgacms a5 wisls (las o3,
ol iz ol halS (g yloline Syge @ 1) TPA 5 (T 5w WJle o3l o 5 tals
05 Sl e g0 gloline i Sl ganb 059 b S o gy SRRl Sl i Bekos
et Jlzd ansgte (g (elS 3o I PAIL (5 (il a5 i 5 azei 5 09 o5 PAI-L



IWAY slag ) oo (539 53l 508 i

A3 S @ 0 PALL 15 (&1 polie 10 (6 5 pol> Gz )3 (V) 25 ood
i poe gyl Sliddew @l calplo wals osls (LA (895 G s (295 09y sl

S oo a1 lawgie 059 RelS azs jo PAI-L o5 (&l g5
S, 05 2008 @5 4 A 556 ) b 5 (Vo A) L See 5 jaie alal) (res )0
w2y b Se g5l 09 o3 L aslie )3 ()59 alS 4y oad e ol gLt ()2 booljen
ol aiulS (59 (e 5l 09,5 93 52 p0 aS wsls plis oS ELBl (2y2 5 Shiaems S (2lie
PAI-L o5 (5l Ll 2l als BPA (5 (T e alie ml) e58 (2855 S )0 (g 5
3 Selil (pped b (28 w0y S Bl 50 (0898 (e Sold pas (V) Sl (g
Tp Sy oo B 4 Olided Gl ) Sl ad (5155 5 00 Gaied iz g ol GeiS
w2y Gb 3l a9 @l @ e w, Gob 4 o5y el 6 asly g5l (AU ol
reilSe 351 51 e ail sl o8 Jhaisl 5 (VF) 3,05 3925 PA 1 (55lsm (o post ol
ol gdg0 ol 9l 50 W05 00 jrelshs yd Ssnt el (9 GRSl et 4 6500 la
o OIS Wle)S (om) 2 pidsn et ) el it lo (e 6 a5 Slides
5995 oo Jolis L TPA (5 (il s 51 (oS oy o yed & aily (35 (20l a5 0
edy 4 JLbisal coles Gl EPAPALL Jlasl gus 5lsl s5p a5 Slalse
e 6555 Jsb cmiman g il anadls yyed il Lol ele |, PAL-L jolie als 5 t-PA
dls ol Sl 5o Jge (alse 1) (Gor ol 5 0092 slom bl 51 peh) Lo Sogajl Ll
Aiion w3 s 4 VY bl 5l o (VAAY) (LS o S 0 (49 Jlie olaae 45 (F-F) Wl
GHRlS e Ay oy ped 0,99 Sy 3l e TPA (5 (T a5 widly o S8 o5 00 Yo Ly
5 pidoi pd oaisS ooy Lol Jele |) PAI-L Lolie o opl amos o plis 1) 6 loline
s Ol oliel (ayed JLis 4 G 5 328 Ssee kel Jds | PAL J5sUse tals
oo e el s yad ole £ wlosls lis (133)) L San 5 gl il pizmen (5) S
Jlasl zals 1 o e cpdioee 4l g azalle ol3l s FPA o5 T zals el Wl
2l oo Jelge opl oS o3l il amis jo sl WSLeS als 3 PAL-1 5 t-PA
Ao Seidsn b o 556 ollae Dl nis o5 Slidod (o (n el 050 Job 4z L (F)
09,5 BPA (5 (51 Dy (slolins pue (ol o ol ayls il 00,87 (3138 1) (52503
o3 ol 5 Olez Oizmed g ayed 0y90 sk pog obsS ) Foog S L anglie 0 FHET
@ oot auly a5 Slidos el o onpeT 0y90 Job unils pol> G o b (Soges]
039y yol> Budzs b auglane (o (1 jed 090 Job plp cpais il eols plas selaiwl ol pes



Yo con lowdly Chale p 6510039y 9 (Soliwl oy pod Jolas 50

Ole wls pols Gadss jo (oplplo (F) ole 9 () Hlez o131 B cnl ouls o0y (F) pane
093 1 ol Cowd a0 (6,10 039, i ;o T-PA 15 5T)0 1 soee Cond a5 0,5 bl
09 (Soliinl (n o3 4y S (i 5l g 03ls palS (g obine 50 U]y e ld (nl ol @
Sg g0 gl g2,z 8L PAI-1 ,5:56 a5 e ol 5wl asls sl ol g)ls 059,
Gl ol Olidsd g jols im0 S B pl s pae Glen Wl (YEYY) W)l i
25 05 ol sl 50b5 i SRS ey on SISl Jyl s bspe i Jolye
Ol ysdd £9p0 (5 aliw] ool atiS o)l cpl jo (YA) aib 138,56 PAI-L Lolis zals
ol ubizs aS 0l o BT adgl (59 4 Camd (45 (alS o yo Ve Bl 5l aw PAI-L
Sloslaslay (g yod Slads dlaas b g Job a5 ol pgo (YA) Cils caws (59 yialS lade ol 4
P PALL Gls b 688 Siaad o0l aaS a5 slisl o> oliae Gilgn a5 ol 004
o sols (o kel Julow g asjos amo pals PAI-L o5 ol ogllas o B 1, (Y4) o)ls olo e
sials @ bl blae yo g F 09,5 o PAIFL ioldl 4 bl (6 osims olis yol> gubis jo
Sygo 4 WilgS oo (5,10 03, Al o PAI-1 .5 I Y o FHET o jed 09,5 jo
09,5 &l Yoo cpl a5 il lae, ole Jsb jo o)z Gras jloliae Giolidl ases o Jlezs
oz oy Gl el el Gl TND el 05,5 40 9 LYA po 8 Ojse 4 S
St 33 S (65545 Sl YY) el 00l o0y ylis ole Slidizs el jo ¢ 8 s
Brae 28 YU 1A sl o JLbgasl o o i sl ele g o4ls PAI-1 L 58 5 coio
5 S peelS (55 s B Sl el Son ole cal 3 )l 039, S S 2alS oz
PAI-L 5 o olidl pol> s o (YY) wigd PAL-L 5 ool Lildl el Jg s
@ S8L dgp (g Wb (B (658 039, b (n el S S Lawgs (53905 B (6l 03 5l (AU
4 gl Gz o a8 oo S sl PALLL (5 il (alidl @ g wg) 5l 0 a8 sy (e 50
99 @ 40 Lol o culie @5Lo.> [ 09)5 D-Dimel’ @9; O9)° Y 9 LSQB; O )_\QLD.A B
SrSod dS Sl (9 Sl sy (o0 S 4ol s Sl cpl o malS a4 bled 095
VF amcs 40 (124Y) L Kes 5 o) (Jlie slp OV FY) 095 o3 Wl ol,31 D-Dimer o
255 ol sy o 55 4y 50,55 alie o o1 D-DIMET (5,236 ()39 suals o Ssks
(b 435 g 55 5| Lol olge D-DIMeT 15 el axtlas o35 Ghals 5 0555 L sl alad,
ON) aBls Bl aVld Gygo a0 @l o3l o w3l a5 cel o5 ] Jlas! g el



WWAY Hls VY ojloud (D359 S58090 38 A\l

pas eSS VY 059 GeSilee b @lle 9,0 V7 (59, (V20 Y) L Sen 5 S ko Boiod (uioran
95051 5090 Bl g s 1) glas pas o g aisls las 1y o ped JLis 4 D-Dimer , s
S9y N Cedled 5, V8l a0 (Voo F) e g Doy (blie ;o (YY) aiidls o

25,5 oanlie D-DIMer zsho § ohite S clad o wsSas s aal, PAD (Lo
oIl 313l 5o D-DIMer Jlo s zolaw a5 d 5 ams oylgn wls colidss opl 4 4> L (YY)
DSy (o0 g ) 51 Cnl Olhlen (25Sls Sle 090 i 5 WS ge S Oy Olez g

t- o5 G‘;ﬂ oealS Eel (5510 035, 5 selainl (i oy lis Lol gadod mls IS sk 4
56 cov 36 BMI g (59 0l 5,56 D-Dimer 4 PAI-L o5 5T 5 Ll wgs oo PA
s Glg oo b a8l pl bl pssols plas pslhae palS (g)ls 039, 9 (selainl oy a3
059 oelS Gk 5l ol 615 039, b olyen plite 2i)y9 culld Y| a5 sgas (65
009 oligS e ay Lol woljo SCodon 18 i 1) pslae Ol t-PA 3 gj s BMI
9 I S5 sle bl oeled sl Dlds (pl Gle SO) (npeS g )10 0595 0590 Jsbo

&b

1) El-Sayed MS, Jones PGW, Sale C. Exercise induces a change in plasma fibrinogen
concentration: fact or fiction? Thrombosis research. 1999;96(6):467-72.

2) Takada A, Takada Y, Urano T. The physiological aspects of fibrinolysis.
Thrombosis research. 1994;76(1):1-31.

3) Kruithof E, Gudinchet A, Tran-Thang C, Ransijn A, Bachmann F. Antiactivator
levels in various disease states. Progress in fibrinolysis VII Edinburgh: Churchill
Livingstone. 1985:130-2.

4) Stratton JR, Chandler WL, Schwartz R, Cerqueira M, Levy W, Kahn S, et al.
Effects of physical conditioning on fibrinolytic variables and fibrinogen in young and
old healthy adults. Circulation. 1991; 83(5):1692-7.

5) El-Sayed MS, Ali ZES, Ahmadizad S. Exercise and training effects on blood
haemostasis in health and disease: an update. Sports medicine. 2004; 34(3):181-200.
6) Van Den Burg P, Hospers J, Van Vliet M, Mosterd W, Bouma B, Huisveld I. Effect
of endurance training and seasonal fluctuation on coagulation and fibrinolysis in
young sedentary men. Journal of Applied Physiology. 1997; 82(2):613-20.

7) Waterhouse J. Effects of Ramadan on physical performance: chronobiological
considerations. British journal of sports medicine. 2010; 44(7):509-15.



Yy e lowdly cdale 508 039, 9 (obiw! (g poi Jolxi iU

8) Bouhlel E, Zaouali M, Miled A, Tabka Z, Bigard X, Shephard R. Ramadan fasting
and the GH/IGF-1 axis of trained men during submaximal exercise. Annals of
nutrition and metabolism. 2008; 52(4):261-6.

9) Sajid KM, Akhtar M, Malik GQ. Ramadan fasting and thyroid hormone profile.
JPMA The Journal of the Pakistan Medical Association. 1991; 41(9):213.

10) Azizi F, Rasouli H. Serum glucose, bilirubin, calcium, phosphorus, protein and
albumin concentrations during Ramadan. Medical journal of the Islamic Republic of
Iran. 1987; 1:38-41.

11) Folsom AR, Qamhieh HT, Wing RR, Jeffery RW, Stinson VL, Kuller LH, et al.
Impact of weight loss on plasminogen activator inhibitor (PAI-1), factor VI, and other
hemostatic factors in moderately overweight adults. Arteriosclerosis, Thrombosis, and
Vascular Biology. 1993; 13(2):162-9.

12) Adlouni A, Ghalim N, Saile R, Hda N, Parra HJ, Benslimane A. Beneficial effect
on serum apo Al, apo B and Lp Al levels of Ramadan fasting. Clinica chimica acta.
1998; 271(2):179-89.

13) Weltman A, Pritzlaff C, Wideman L, Considine R, Fryburg D, Gutgesell M, et al.
Intensity of acute exercise does not affect serum leptin concentrations in young men.
Medicine & Science in Sports & Exercise. 2000;32(9):1556.

14) Siri WE. Body composition from fluid spaces and density: analysis of methods.
Techniques for measuring body composition. 1961:223-44.

15) SIRI WE. The gross composition of the body. Advances in biological and medical
physics. 1956; 4:239.

16) ACSM. Guidelines for exercise testing and prescription. American College of
Sport Medicine. 2006.;7 th Edition.

17) Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ, et al.
Compendium of physical activities: an update of activity codes and MET intensities.
Medicine & Science in Sports & Exercise. 2000;32(9):S498.

18) Mahan LK, Escott-Stump S. Krause's food, nutrition, & diet therapy: Saunders
Philadelphia, PA, USA; 2004.

19) Keogh JB, Brinkworth GD, Noakes M, Belobrajdic DP, Buckley JD, Clifton PM.
Effects of weight loss from a very-low-carbohydrate diet on endothelial function and
markers of cardiovascular disease risk in subjects with abdominal obesity. The
American journal of clinical nutrition. 2008;87(3):567-76.

20) Murakami T, Horigome H, Tanaka K, Nakata Y, Ohkawara K, Katayama Y, et al.
Impact of weight reduction on production of platelet-derived microparticles and
fibrinolytic parameters in obesity. Thrombosis research. 2007;119(1):45-53.

21) Petemel P, Stegnar M, Mavri A, Salobir-Pajni¢ B. The effect of fasting and/or
body weight reduction on tissue-type plasminogen activator (t-PA) and plasminogen
activator inhibitor (PAI-1). Fibrinolysis. 1994;8:41-3.



IWAY slag ) oo (539 53l 508 TA

22) Barbeau P, Litaker MS, Woods KF, Lemmon CR, Humphries MC, Owens S, et al.
Hemostatic and inflammatory markers in obese youths: effects of exercise and
adiposity. The Journal of pediatrics. 2002;141(3):415-20.

23) Van Guilder GP, Hoetzer GL, Smith DT, Irmiger HM, Greiner JJ, Stauffer BL, et
al. Endothelial t-PA release is impaired in overweight and obese adults but can be
improved with regular aerobic exercise. Am J Physiol Endocrinol Metab. 2005
Nov;289(5): 807-13.

24) Lindahl B, Nilsson T, Asplund K, Hallmans G. Intense nonpharmacological
intervention in subjects with multiple cardiovascular risk factors: decreased fasting
insulin levels but only a minor effect on plasma plasminogen activator inhibitor
activity. Metabolism. 1998;47(4):384-90.

25) Samad F, Yamamoto K, Loskutoff DJ. Distribution and regulation of plasminogen
activator inhibitor-1 in murine adipose tissue in vivo. Induction by tumor necrosis
factor-alpha and lipopolysaccharide. Journal of Clinical Investigation. 1996;97(1):37.

26) Urano T, Kojima Y, Takahashi M, Serizawa K, Sakakibara K, Takada Y, et al.
Impaired fibrinolysis in hypertension and obesity due to high plasminogen activator
inhibitor-1 level in plasma. The Japanese journal of physiology. 1993;43(2):221-8.

27) Vague P, Juhan-Vague I, Aillaud MF, Badier C, Viard R, Alessi MC, et al.
Correlation between blood fibrinolytic activity, plasminogen activator inhibitor level,
plasma insulin level, and relative body weight in normal and obese subjects.
Metabolism. 1986;35(3):250-3.

28) Lee KW, Lip GY. Effects of lifestyle on hemostasis, fibrinolysis, and platelet
reactivity: a systematic review. Arch Intern Med. 2003 Oct 27;163(19):2368-92.

29) Ziccardi P, Nappo F, Giugliano G, Esposito K, Marfella R, Cioffi M, et al.
Reduction of inflammatory cytokine concentrations and improvement of endothelial
functions in obese women after weight loss over one year. Circulation.
2002;105(7):804-9.

30) Kulaputana O, Macko RF, Ghiu I, Phares DA, Goldberg AP, Hagberg JM. Human
gender differences in fibrinolytic responses to exercise training and their determinants.
Exp Physiol. 2005 Nov;90(6):881-7.

31) Rakicioglu N, Samur GUL, TopCU A, Topcu AA. The effect of Ramadan on
maternal nutrition and composition of breast milk. Pediatrics international.
2006;48(3):278-83.

32) Juhan-Vague |, Vague P, Alessi M, Badier C, Valadier J, Aillaud M, et al.
Relationships between plasma insulin triglyceride, body mass index, and plasminogen
activator inhibitor 1. Diabete & metabolisme. 1987;13(3 Pt 2):331.

33) Hilberg T, Gléser D, Reckhart C, Prasa D, Stlirzebecher J, Gabriel HHW. Blood
coagulation and fibrinolysis after long-duration treadmill exercise controlled by
individual anaerobic threshold. European journal of applied physiology.
2003;90(5):639-42.



Y4 e lowdly Cdile 508 039, 9 (obw! (g poi Jolxi iU

34) McDermott MMG, Greenland P, Guralnik JM, Ferrucci L, Green D, Liu K, et al.
Inflammatory markers, D-dimer, pro-thrombotic factors, and physical activity levels in
patients with peripheral arterial disease. Vascular Medicine. 2004;9(2):103-5

9955 Uhsy & (B gl

0395 5 soliinl (p e ol 3l Lo pude pudlyl ok e of) oo (ol I Kens
Ayay )Léd 279 S50 5 .Qlo)‘, JRRRE T RAE P @Lg.w)b AT Lg)\o
NO-Y (Y V)P




Sport Physiology, No 21, 2014 9

Interaction effects of endurance training and Ramadan fasting on
plasma levels of fibrinolytic factors in men

E.Khedmatgozar!, S.Ahmadizad?, A.Salimi-Avansar 3

1. Master of Shahid Beheshti University*
2. Associate Professor at Shahid Beheshti University
3. Assistant Professor at Shahid Beheshti University

Received date: 2013/03/11 Accepted date: 2013/11/12

Abstract

The aim of this study was to determine the effect of endurance training accompanied
by fasting on fibrinolytic parameters in sedentary males. Twenty-four healthy male
subjects voluntarily participated in the study and were randomly divided into fasting
(F) and endurance training+fasting (F+ET) groups, though, because of the subjects’s
withdrawal, the research was carried out by using 20 subjects (10 per group). Subjects
in F group (weight, 77.4+16.2 kg and BMI 25.7+4.5) had only fasting during
Ramadan, whereas, subjects in F+ET group (weight ,79.3+9.3 kg and BMI 26.3+2.9)
in addition to fasting, performed an endurance training protocol for 4 weeks, 3
times/week. Two blood samples (6 ml) were taken before and after Ramadan for
measuring tissue plasminogen activator (t-PA) and plasminogen activator inhibitor
(PAI-1) antigens and D-Dimer. Dietary intake was recorded before and at the second
week of Ramadan. Weight, BMI and body fat percent decreased significantly
(P<0.05) after Ramadan in two groups. However, weight and BMI reductions were
more pronounced in F+ET than F group (P<0.05). Fat intake was increased
significantly (P<0.05) during Ramadan in both groups. t-PA antigen reduced
significantly (P<0.05) in F+ET group, though the reduction in F group was not
significant (P=0.06). However, between-group comparisons for t-PA antigen, PAI-1
antigen and D-Dimer did not show a significant difference (P>0.05). Based on the
findings of the present study, it could be concluded that probably endurance training
accompanied by Islamic fasting lead to optimal changes in fibrinolytic system through
reductions in body weight, BMI and t-PA antigen.
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