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Abstract
Purpose: Some of the benefits of physical activity may result from effects on hemostasis. However, the increased burden 

of cardiovascular complications and sudden death occurring during and immediately after exercise prompts 
investigation to elucidate the biological relationship between physical exercise and hemostatic function. The 
aim of this study was to determine effects of one bout exhaustive aerobic exercise and resistance training on 
the clotting times in healthy young women student. 

Material: Thirty trained volunteer female students of physical education were selected objectively and availability. The 
subjects were randomly divided into two groups of aerobic (n=15) and resistance training (n=15). Aerobic 
group performed exhaustive workout program on treadmill intensity 65 to 75% VO2max on treadmill. The 
resistance group completed three sets of 5-7 repetitions of six exercises at an intensity corresponding to 
80% of 1RM. Following 12 to 14 hours of nightly fasting, venous blood samples (5 cc) were collected pre, 
immediately after exercise and after 60 min of recovery and analyzed for PT (Prothrombin Time) and aPTT 
(Activated Partial Thromboplastin Time) times. Participants were matched according to anthropometric 
measurements, age and VO2max. Hypothesizes were tested by using independent t, repeated measures and 
post-hoc test (p≤0.05). 

Results: One bout of the exhaustive aerobic exercise and resistance training caused significantly shortening in PT 
(p<0.001) and aPTT (p=0.006, p<0.001 respectively) times at immediately after exercise. Also aPTT (p=0.005, 
p<0.001 respectively) times significantly increased after recovery in comparison with baseline levels in two 
groups. No significantly differences observed in PT and aPTT between two groups in all stages. The results 
show that exhaustive aerobic exercise and resistance training lead to mild and transit increase in coagulation 
system and induced shortening clotting times. Exercise-related hypercoagulability is mainly due to an 
increase in coagulation factor VIII (FVIII) with no parallel alterations of other clotting factors.

Conclusions: Similar to endurance exercise, FVIII activity raises following resistance exercise, and appears to be positively 
correlated with the volume of weight lifted. The ß-adrenergic pathway has been implicated as a possible 
pathway mediating an exercise- induced increase in FVIII and decease clotting time.
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Introduction1

Blood coagulation homeostasis system is an important 
mechanism that involves a complex set of interactions 
between protease enzymes and factors that lead to the 
production of thrombin and fibrin clots are rich. The 
mechanisms and homeostasis are involved in the regulation 
of different routes, each of which may be controlled by 
different regulatory factors [1]. Based on the results, safe 
and effective exercise of moderate intensity cardiovascular 
disease can be reduced. A moderate-intensity exercise 50 
to 74% of maximum oxygen consumption, the suppression 
of platelet reactivity and development Fibrinolytics, will 
not lead to changes in the coagulation system. However, 
acute exercise intensity more than 74% of maximum 
oxygen consumption simultaneously Fibrinolyticy 
activity, platelet coagulation and develop their reactivity 
[2]. Are some of the benefits of physical activity may be 
due to its effects on hemostasis system. But increased 
cardiovascular complications and sudden death occurring 
during or immediately after exercise, further investigation 
to find the connection between exercise and performance 
necessary hemostasis [3, 4]. Prothrombin time (1appT) 
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external and internal indicators of the blood coagulation 
and the changes these factors remain in the body after 1 
to 24 hours [1]. Menzel and Hilberg Effect of a session of 
aerobic exercise aerobic threshold of 80% of the young 
and middle-aged men, a significant decrease in time aPPT 
(respectively 8% and 6%) and PT showed no significant 
changes [5]. Based on the results Lekakis et al a session 
of aerobic exercise in patients with hypertension was 
associated with a significant reduction apt and increase 
PT [6]. Also Hilberg et al (2003) reported that 60 to 120 
minutes of aerobic exercise with less than 90% lactate 
threshold intensity leads to significant shortening APPT 
immediately (14.8%) and 2 hours (9.7%) after practice and 
unchanged of PT immediately and significantly decreased 
in 2 hours after exercise (relative to baseline) it [7]. 
Unlike aerobic exercise on resistance exercise, increased 
physical pressure with minimal mobility. Research shows 
that even low-intensity resistance training, when practiced 
with restricted blood flow medium flame, they can 
effectively induce Hypertrophy and increase their power. 
Women coagulation response after a bout of resistance 
exercise has been shown that young women with the 
percentage of fat may be at risk of harmful clots forming 
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at rest and during exercise than women to be skinny [8]. 
In recent years, resistance training, part of sports athletes 
and regular exercisers form. The exercises are widely 
used to improve physical fitness & also increase muscle 
size, injuries are prevented. Therefore, to increase the 
power, capacity and rehabilitation of elderly patients are 
recommended. It is also possible exercises for recreation 
and acute in many cases by people with varied fitness. The 
knowledge and insights about the impact of this practice 
on the various systems of the body including blood 
clotting seems essential. 

The purpose of this study is acute effects of resistance 
training and aerobic submaximal a meeting on young 
women students clotting times were determined and 
compared. The researchers are looking for that resistance 
and aerobic training affect PT & aPTT in young women 
students?

Materials and Methods 
Participants
This quasi-experimental study was conducted on 

healthy women student and young active and smoking and 
hormones, as was Voluntary. After medical examinations 
and ensure the health and beam testing, 20 healthy 
volunteers and active with an average age of 19.12±1.09 
(years), height 163.56±4.64 (cm), weight 58.31±7.59 (kg) 
VO2max 36.94±4.61 (min.kg/mL) and 22.18±3.67% fat 
selected randomly in two groups: resistance training and 
aerobic exercise groups. Once familiar with the exercise 
protocol, subjects completed consent form.

Research Design
Aerobic exercises include a session on the treadmill 

running with intensity VO2max 65%-75% was to 
exhaustion. Treadmill speed gradually and beat until the 
subject’s heart rate reserve (Karvonen) increased intensity 
during practice and was maintained until exhaustion. 
Control Polar heart rate monitor was used during the 
activity. Group strength training protocol consists of 10 
minutes of warm-up stretching, weight training six major 
muscles of the upper and lower extremities (leg press, 
bent and open, the bench press, pull armpit and elbow 
flexion) in three sets, 5 to 7 repeat and with 80% of one 
repetition maximum (1RM) with 1-minute rest between 
sets. Abnormal symptoms in a person, no change in 
heart rate, reach 90% heart rate forecast and announced 
the discontinuation of the practice test were considered 
by the subjects as well as a stop [15]. Blood samples in 
three stages (after a 30-minute break), immediately and 
60 minutes after the completion of the exercise of venous 
antibiotics cubital and after 12 to 14 hours of fasting night 
between the hours of 7 to 9 am (in the control of circadian 
rhythms body) was performed. PT and aPTT times using 
Laboratory kits Diagnostica French and Biomerieux 
Coagulometer device was measured.

Statistical Analysis
For analyzing the data, we used Kolmogorov-Smirnov 

Test for checking data normality, hypothesizes were tested 
by using independent t, repeated measures and post-hoc 
test (p≤0.05), by SPSS22 software.

Results 
Anthropometric parameters including weight, body 

fat percentage and maximum oxygen consumption of 
the samples showed no significant changes. Immediately 
after the exercise, aerobic and resistance training groups, 
PT values, respectively, 0.42 and 0.44 seconds was 
significantly decreased (p<0.01) and 60 minutes after 
the end of practice, the only significant increase in the 
resistance group training compared to the base case 
(p<0.001). aPTT levels of aerobic and resistance groups, 
respectively, 0.54 and 1.33 seconds, reduced (p<0.001, 
p=0.006), respectively, and 60 minutes after exercise to 
levels significantly increased over baseline (p<0.001, 
p=0.005), respectively. Between the two groups at 
different stages of apt and PT tests the difference was not 
significant.

Table 1. Mean and standard deviance aPPT and PT of 
groups 

Process
aPTT
Before the 
test Immediately 1 h after the 

test
resistance 
training 38.31±1.43 36.98±1.55a 39.00±1.41b

Aerobics 37.73±1.92 37.19±1.89a 38.50±2.25b
PT
Before the 
test Immediately 1 h after the 

test
resistance 
training 13.60±0.13 13.16±0.16c 13.81±0.19d

Aerobics 13.62±0.16 13.20±0,17c 13.84±0,24

Note: a  -  meaningful decrease in comparison with basic 
level; b    meaningful increase in comparison with basic 
level; c   - meaningful decrease in comparison with basic 
level; d   meaningful increase in comparison with basic 
level.

Discussion
The results showed a 65-75 percent Maximum 

training session acute aerobic and resistance exercise 
to exhaustion and oxygen consumption in three sets, 5 
to 7 reps with 80% of one repetition maximum (1RM) 
both led to the shortening PT time can be significant. 
But the recovery took off of PT only resistance training 
groups significantly decreased compared to the initial 
levels. While in the air training group did not change 
significantly. Rezaeian et al [9] showed that in both active 
and inactive groups, PT time of eight minutes of active 
recovery (pedal at time zero and an arbitrary distance). 
After submaximal aerobic training with ergometer 
(70% maximum heart rate) did not change significantly 
[9]. Boldt et al. [10] demonstrated that the immersion 
in cold water PT time was significantly decreased after 
the warm water and the core body temperature in 39° C 
there was no change in the PT time. In the 45 minute of 
recovery (out of water) and reducing the temperature, the 
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PT in comparison with the control group (early levels 
before immersion in water) PT 3% decline. The PT time 
after moderate activity by 80% in young men and older 
individual anaerobic threshold did not change [10]. While 
Hilberg et al [11] showed up after a test phase, the PT in 
healthy subjects increased. Moreover, an increase in PT 
patients with high blood pressure for 45 minutes on the 
bike ergometer submaximal exercise was observed that 
the results have been inconsistent. According Piccione 
PT responds differently to exercise significant influence 
represents a type of training with age, sex and condition 
of the subjects on the coagulation system response [12]. 
The type of training methods (eg running on the treadmill, 
pedaling on a bicycle ergometer) intensity exercise can 
also be involved in these disputes. PT index extrinsic 
pathway of blood coagulation, and while it depends on 
the concentration Prothrombin. Since the change in 
profile was similar in both groups, it can be suggested 
that the effect of exercise on coagulation pathway activity 
independent of it is foreign.

The results showed that the aerobic or anaerobic 
exercise have the same effect on the aPTT time and both 
of them led to a significant decrease in aPTT volatile and 
rise above the level of the ground state, is in a recovery. 
Hilberg et al [13] showed aPTT time to jump from a height 
of 55 cm deep extroverted than 90 minutes of exercise at 
90% lactate threshold is much less reduced on a stationary 
bicycle pedal stronger stimulus to increase Thrombin 
is potential. Menzel and Hilberg [5] aPTT significant 
shortening of average activity with 80% of the anaerobic 
threshold in young men and the elderly were fixed. APTT 
decrease in other studies with different protocols running 
training is evident [5, 6, 9, 11]. All of which are consistent 
with the results of this study show Reduce the time aPTT 
is not affected by the type of training. aPPP index is much 
slower than the PT coagulation pathway and mechanism 
of injury to the blood vessel wall and hit back with 
collagen begins.

The results show that the intensity and duration of 
exercise leads to the induction of factor VIII are different. 
It is also a positive relationship between intensity aerobic 

activity and factor VIII activity and antigen was observed. 
Similar to aerobic training, resistance training also 
increases the activity of this factor followed a positive 
relationship with the volume up resistance [1], on the 
other hand Lekakis et al. [6] inverse correlation with 
levels of factor VIII aPTT immediately (r=-0.52) and one 
hour after exercise (r=-0.75) in patients with hypertension 
Showed. The potential increase in the production of 
thrombin Willebrand factor and factor VIII is a reflection 
of increased activity. It seems activate the beta-adrenergic 
pathway important sign of increased heart rate with 
exercise, it is likely to increase as a mediator in the VIII of 
practice involved [1]. The results show that the synthesis 
of nitric oxide block (with nitro-L-arginine methyl 
ester) Increase Phone-Willebrand factor and factor VIII 
activity decreased beta-adrenergic receptor stimulation 
on nitric oxide production, which refers to its role in the 
coagulation pathway [14].

In this study, we tried as much as possible net effect 
of both aerobic and anaerobic exercise on the coagulation 
system anthropometric factors and thus determine the 
initial state of the control subjects. Especially resistance 
training plan that is similar to the model used to develop 
power and muscle is Hypertrophy [15]. 

Conclusion 
According to the study a submaximal aerobic and 

resistance training led to moderate and transient in 
shortening clotting time in the PT, aPTT and the blood 
coagulation and homeostasis activity in young women is 
activated and the type of training the same effect on the 
short profile of routes external and internal endogenous 
activator of prothrombin blood clotting and building 
complex. Workouts with a study leading to a significant 
risk of thrombosis in patients Substantial not activated, 
but the implementation of this type of training, further 
investigation is needed by patients and the elderly.
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