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ABSTRACT

The aim of this study was the comparison the effieaerobic and resistance exercises on elderly nzagulation
and fibrinolytic factors. This study subjects irddal 36 apparently healthy elderly men. The protasad in this
study was reviewed and approved by Sari Univessitystitutional Review Board prior to participanggruitment
and all participants provided written informed cens$ prior to beginning the study. As assessed Ibyedical
history questionnaire, each participant was free o#rdiovascular and neurological diseases, severe
musculoskeletal injuries and low back pain. Firslybjects were tested between 8:00 and 10:00 loydiog to the
regular training. For measuring fibrinogen, pt amdt the Coagulation method and for d-dimer mease@mnthe
Elisa was used. The platelet number analyzed v@dr@n abacus machine. The Stago machine used éasuaring
the fibrinogen, pt and ptt. Results indicated thaman hemostatic system affected by physical BctiMie effect of
aerobic training on Fibrinogen, prothrombin timeafal thrombo-plastin time and Platelets numbeteaf24 hour
of latest training session remains permanent arebehfactors decreased due to aerobic training. db&ined
results show the presence of active thrombin inuaB®% of the vein thrombi. It is not found in thileod clot
obtained in vitro. Thrombin in the vein thrombi kge blood platelets aggregation and converts filigen into
fibrin.

INTRODUCTION

The vein wall during thrombophlebitis shows higtemtivity of the tissue factor and lower activity tfie
plasminogen activators than the wall of unchanggid {1). Interaction of coagulation factors of thBammatory
changed vein wall with plasma coagulation factplatelets and leucocytes results in formation efgtal thrombus
(2, 3). Further thrombus condition is determinedthg relation of coagulation factors activity totigity of
fibrinolytic system factors. Activity of the veilitombus haemostatic system components is still awkn

Coagulation, fibrinolytic and caseinolytic methodsre used to determine the factors mentioned ab@lesma
coagulation and fibrinolytic factors, includingategic substrates for the haemostatic system subload platelets,
fibrinogen and fibrin were the substrates for tleénvthrombus haemostatic components. The employettiods
allow evaluating the real effect of thrombus haetatis factors on the coagulation — anticoagulatiatance in
circulating blood so important in examinations @thpbiochemistry and in diagnosis and treatmentvesfous
thromboembolic disease (4, 5, 6).
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Cardiovascular disease (CVD) is the largestise of death in women, and the risk of etting CVD
increases after menopause. Because thrombosimugltt to be a cause of most acute cardiovasculamts
abnormalities in endogenous coagulation and fibygisl may play an important role in the risk of atute
cardiovascular event. Aging is also associated \ailterse changes in both coagulation and fibrinmlySor
instance, postmenopausal women exhibit higher figen levels and lower levels of endogenous fibrisisly
[manifested as higher tissue plasminogen acti@®#k) antigen and lower plasminogen activator iitbibl (PAI-
1) activity and antigen. as compared with premensgbwomen, which may partially explain their highisk of
CVD. Menopause is associated with a number of ¢mmdi that reduce the quality of life of this pogtidn of
women (7,8,9).

Physical activity and physical fithess have constbiédeen linked to lower CVD rates in women. lotfan inverse
association between physical activity and totaltality, as well as a 50% reduction in risk of myatial infarction,
has been observed in physically active postmen@bawemen. In addition to the numerous other benpfitsided
by regular physical activity, one of the mechanismediating the cardio protective effect may be gesnin the
haemostatic system, particularly fibrinolysis. Cresstional studies report greater fibrinolytic aityivn physically
active as compared with inactive individuals, imthg postmenopausal women. Longitudinal evidena® al
supports this notion. However, the fibrinolytic armhgulation response to short-term aerobic ergemiedining
has not been investigated in sedentary postmenabawsnen. Shelly found that in postmenopausal wgnaen
single session of endurance exercise elicited &-sfwn, favorable decrease in triglycerides indefemt of initial
blood concentration. Fairy found that short-ternereise (15 weeks) may have beneficial effects omactive
protein (CRP) and other cardiovascular risk factoesting heart rate (RHR), systolic blood presq@BP), and
diastolic blood pressure (DBP) in postmenopausahdircancer survivors. De Souza et al. have prslyiahown
that the adverse age-associated differences impldtbrinogen concentrations and the endogenoushdilytic
system in sedentary healthy women are either atedwr absent in highly physically active wome@, (11, 12,
13, 14, 15). The beneficial effects of regular pbgisactivity were shown on coagulation and fibrinialfunction
but the effect of short-term aerobic ergo meteining has not been investigated in sedentary posbpesal
women. Therefore, our study was aimed to deterrtipeeffect of 12 session sub maximal aerobic asistance
training on specific coagulation and fibrinolytic s in elderly men.

MATERIAL AND METHODS

This study subjects included 36 apparently headfldgrly men. The protocol used in this study wasderged and
approved by Sari University's Institutional RevieBoard prior to participant recruitment and all papants
provided written informed consent prior to begimithe study. As assessed by a medical history iguestire,
each participant was free of cardiovascular andalegical diseases, severe musculoskeletal injuateslow back
pain. Firstly Subjects were tested between 8:001&hd0 h, according to the regular training. Pgréints attended
having performed no vigorous exercise in the 24idr o testing and with diet standardized for 4Brbceeding in
each test. Players were required to consume 508f mbater 2 h prior to testing to ensure dehydratibnereafter
the subjects consumed no fluid so as to controltlier possible influence of hydration status on greméince.
Subjects participated in the test 30 min after hhgua standard breakfast. All subjects completedilifamation
trials of the virtual task in the rested state aminimum of previous laboratory visits. For measgrfibrinogen, pt
and ptt the Coagulation method and for d-dimer measent the Elisa was used. The platelet numbsyzed via
Diatron abacus machine. The Stago machine usethéasuring the fibrinogen, pt and ptt. The aerokaming
group uses the ergo meter for 30 min with 65%,Rr first 2 weeks (first 6 sessions) and 75%,Ror 35 min
in second 2 week (last 6 sessions) that heartaatiolled with polar watch.

The resistance training group performed the 6 m@rgs(3 movements for upper extremity and 3 movesnien

lower extremity) including: chest press, lat ptiiceps with halter, squat, quadriceps and hanggrin first 2 week
(first 6 sessions) with 40% of 1-RM and second 2kwgast 6 sessions) with 60% of 1-RM that eaclmofements
performed in 3 sets with 8 repetitions. Rest irdé\between repetitions and sets were 1 to 1.5tesnud\erobic
training group warmed up with 5 minutes biking be £rgo meter and afterward performed his mainrpragFor
active recovery period, those biking 5 min on ttgoeneter and last 10 minutes includes the stretchiovements.

Statistical analysis
The paired t-test and sample t-test an alpha [&vgl.05) was used in determining statistical Bigance using the
SPSS program for Windows, version 18.0.
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RESULTS

Demographic information of subjects is shown indab The dependent t test results for Fibrinoggathrombin
time, Partial thromboplastin time and Platelets bamin aerobic and control groups are shown inet&blTable 3
shown the dependent t test results for Fibrinogenthrombin time, Partial thromboplastin time anldté&lets
number in control and resistance groups.

Tablel. Demographicinformation of subjects

Variables Groups

Aerobic | Resistance Control
Age (yrs) 66:3.7 66.53.4 67.%44.1
Height (cm) 1671.2 | 16%3.44 | 1681.21
Weight (kg) 67.26.6 | 68.36.6 | 69.313.2
Fatpercen 23.442.1 2242.8 22.42.1
BMI (kg/n) 25:3.2 22532 | 24411
Systolic blood pressure (mm Hg W3 1123.3 1116.6
Diastolic blood pressure (mm Hg)  #&1 789 78:9.9

Table2. The dependent t test resultsfor Fibrinogen, prothrombin time, Partial thromboplastin time, Platelets
number in aerobic and control groups

Statistics

Variables Groups Mean difference§ SE P
Stages

Fibrinogen Contrql -2.2 3.7 0.221
Aerobic 23.4 3.99 | 0.001e
prothrombin time Contrql -0.4 0.397| 0.433
Aerobic Pre test- post test -0.5 0.42 | 0.013
Partial thromboplastin tim Control 0.3 0221 | 0.072
Aerobic 3.1 0.567 | 0.004e
Platelets number Contrql 24 173.5] 0.820
Aerobic -25.7 229.1| 0.001e

e Significant

Table3. The dependent t test resultsfor Fibrinogen, prothrombin time, Partial thromboplastin time and
Platelets number in control and resistance groups

Variables Groups S;a;gztécss Mean differences SE P
Fibrinogen Co'ntrol -2.3 3.15 0.099
Resistance| 28.5 2.8 0.001e
prothrombin time Co'ntrol 0.6 0.491| 0.129
Resistance| Pre test- post tes 3.12 0.87 | 0.020»
Partial thromboplastin tim Contro -0.3¢ 0.13C| 0.07
Resistance| 0.95 0.34 | 0.001e
Platelets number Co'ntrol -3.10 1784 | 0.412
Resistance| 8.88 37.96 | 0.027

e Significant
DISCUSSION

Results indicated that human hemostatic systenctafleby physical activity. The effect of aerobiaiting on
Fibrinogen, prothrombin time, Partial thrombo-piasime and Platelets number after 24 hour of tatesining
session remains permanent and these factors dedrdas to aerobic training.

The obtained results show the presence of actianhin in about 50% of the vein thrombi. It is fotnd in the
blood clot obtained in vitro. Thrombin in the vethrombi evokes blood platelets aggregation and edav
fibrinogen into fibrin (16).
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Hirudin, as a specific inhibitor of thrombin abdles its aggregating and coagulating activity inube thrombus.
Thrombin found in the vein thrombus is bound torifip which makes it resistant to inactivating effeaf
antithrombin Il and heparin. Thrombin found in ttleombus may contribute to the vein thrombus gdarent.
Fibrin bound thrombin may also evoke rethrombosiseoved after thrombolytic treatment of thrombicGeence
of rethrombosis was observed after thrombolytiattreent of coronary vessels thrombosis. So, the lsmepus
treatment with thrombolytic drugs and direct thramlnhibitors, such as hirudin or synthetic inhibb& is
reasonable (17, 18, 19, 20, 21, and 22).

The high activity of tissue factor and high antiep activity of the vein thrombi promote prothroimiactivation
and active thrombin formation. Migrating cells suahmacrophages, granulocytes and blood plataletdha most
probable source of the tissue factor activity antih@parin factors (23, 24).

Increased coagulative activity of the vein throritbbalanced to some extent by marked activity esplinogen
activators, high activity of plasmin (plasminogem3,well as absence of antiplasmins.

Vein thrombus is characterized by high activitytisue factor, high antiheparin activity and preseof active
thrombin. High coagulative potential of vein thromshis balanced to a certain grade by high fibriticlgotential:
high activity of plasminogen activators and hightivaty of plasmin (plasminogen), as well as abserufe
antiplasmins activity (25).
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