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Abstract   

Background& purpose:  Aerobic exercise and saffron have beneficial effects on hemostasis. This 

study was conducted to determine the effect of saffron extract consumption on certain coagulation 

indices in trained and untrained male Wistar rats following an exhaustive exercise session. Methods:  
In this experimental study, 48 male Wistar rats were randomly divided into four equal groups: 

control (C), saffron extract (SE), aerobic training (AT), and aerobic training + saffron extract 

(AT+SE). Aerobic exercise consisted of running on a treadmill at a speed of 20 meters per minute 

in the first week (the speed was increased by 1.66 meters per minute every two weeks) and the 

duration of each session was 25 minutes (increased by 5 minutes every week). In the final week, the 

treadmill speed was increased to about 25 meters per minute and the duration of each session was 

60 minutes, which was done for 8 weeks (5 days a week).Saffron extract was administered orally 

by gavage at a daily dose of 100 mg/kg body weight. At the end of the study, half of the rats were 

sacrificed immediately before, and the other half immediately after exhaustion on a treadmill. 

Blood clotting was assessed by measuring prothrombin time (PT) and partial thromboplastin time 

(PTT). Data were analyzed using one-way analysis of variance (ANOVA) at a significance level of 

p < 0.05. Results: The findings showed that, although PT and PTT times significantly decreased in 

all groups following exhaustion (p < 0.05), the mean PT and APTT times in the AT+SE group were 

significantly higher compared to the other groups [(PT: C = 0.001, SE = 0.022, AT = 0.032), (APTT: 

C = 0.001, SE = 0.036, AT = 0.04)]. Additionally, PT and APTT values in the AT and SE groups 

were significantly higher than in the control group (PT: SE = 0.039, AT = 0.033; APTT: SE = 0.04, 

AT = 0.033). No significant differences were observed among the other groups.Conclusions:  It 

appears that aerobic exercise and saffron extract consumption, both independently and more 

effectively in combination, lead to a adjustment in mean prothrombin time and partial 

thromboplastin time at rest before exhaustion and following a single session of exhaustive activity. 
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Extended abstract  

Background 

Cardiovascular diseases are the leading cause of death worldwide. One of the main causes of these diseases is thrombosis, which 

occurs due to increased activity of coagulation factors and disruption of the balance in the hemostatic system (2). 

Among the factors affecting the hemostatic system are gender, menopause, physical activity, and diet. High-intensity and exhausting 

physical activities, unlike low to moderate intensity exercisesðespecially when performed for an unusual duration or intensityð

trigger a coagulation response and increase the activity of coagulation factors, thereby facilitating thrombosis formation and causing 

adverse effects on the heart (3). 

Low to moderate intensity physical activities probably have protective effects against shortening of blood coagulation time via anti-

inflammatory effects and strengthening the antioxidant defense system through both intrinsic and extrinsic pathways. Therefore, 

performing a period of low to moderate intensity exercise is an effective method to prevent or mitigate coagulation responses to high-

intensity and exhausting exercises (9, 10). 

Saffron is a plant that is a rich source of antioxidant and anti-inflammatory compounds (11). Considering the constituents of this 

plant, it has recognized effects in the prevention and treatment of diseases (12). 

This study seeks to answer the question of whether 8 weeks of endurance training combined with consumption of aqueous saffron 

extract affects the coagulation response of the blood to a session of exhausting activity in trained and untrained male desert rats 

Materials and Methods 

48 male rats weighing approximately 212 ± 8 grams, which met the inclusion criteria, were selected for the study. 

The rats were randomly divided into four groups: 

¶ Control group (C): no exercise + 2 mL distilled water 

¶ Extract group (SE): no exercise + 100 mg aqueous saffron extract + 2 mL distilled water 

¶ Exercise group (AT): 8 weeks of endurance training + 2 mL distilled water 

¶ Combined group (AT+SE): 8 weeks of endurance training + 100 mg saffron extract + 2 mL distilled water 

The AT and AT+SE groups underwent treadmill running (0° incline) five sessions per week for eight weeks (21). At the end of the 

eighth week, half of the rats in each group were randomly selected and, after anesthesia, were subjected to surgery. The remaining 

rats were subjected to exhaustion, immediately anesthetized, and then underwent surgery (22). 

The aqueous saffron extract was prepared using the soaking method (23). Rats in the SE and AT+SE groups received 100 mg/kg 

body weight of saffron extract dissolved in 2 mL distilled water once daily at 8:00 AM for eight weeks via gavage. Meanwhile, the 

control (C) and exercise (AT) groups were gavaged daily with 2 mL distilled water as the solvent for the saffron extract (24). 

Measurement of PT and APTT were measured using coagulation methods. 

Results:  

The results showed that although following exhaustion, PT and PTT times significantly decreased in all groups (p < 0.05), the mean 

PT and APTT values in the AT+SE group were significantly higher compared to the other groups [(PT: AT+SE = 0.032, AT = 0.022, 

SE = 0.001, C = 0.001), (APTT: AT+SE = 0.040, AT = 0.036, SE = 0.001, C = 0.001)]. Additionally, PT and APTT values in the AT 

and SE groups were significantly higher than those in the control group (PT: AT = 0.033, SE = 0.039; APTT: AT = 0.033, SE = 

0.040). No significant differences were found between the other groups. 

Conclusion  5 

A single bout of aerobic exhaustion accelerates blood clotting time in both trained and untrained mice. However, undergoing a period 

of endurance training or receiving a course of saffron extract administration effectively moderates the reduction in clotting time 

following exhaustion. It is noteworthy that the combined use of saffron extract alongside endurance training exerts a more 

pronounced effect on modulating post-exhaustion blood clotting time compared to either intervention alone. 
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A single bout of exhaustive activity increases the risk of blood clot formation in both athletic and non-athletic subjects. However, the 

consumption of saffron extract in athletic subjects reduces the risk of blood clotting and its potential consequences 
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(CRP)I    üĊíĀõ¾¤þĉv(IL-6) 6   ÿ TNF-Ŭ   ø¤ÆĊÅ ¢ĉĀê£ ĈĉĀÅ ¿v ÿ ¹ĀÉ
¹  ĈúĉÀýj ĈÊĉwÆív ºÑ ÛwåĊúĉÀýj ¾Ċá ÿ¢ĊõwÞæ  yĊÅj Èăwí ÿ ĈÉ¿½ÿ    ĈýĒÒÝ

yĊÅj ¿v ĈÉwý    ²É¾£ Èăwí ÿ wúÅĒ~ ø¬³ ÈĉvÀåv I¡wþĉ¾ú£ ½¹ ĈîĊýwîù
  ¡w¤íđ  ¿v ûĀ· ¹wêÞýv ûwù¿ Èăwí ¿v ć¾ĊñĀö« ½¹ ºþývĀ£¾ĊLLÆù    ĈLLö·v¹ ÿ

  w£ ÔÅĀ¤ù ¡ºÉ wz ĈÉ¿½ÿ ¢ĊõwÞå ā½ÿ¹ ìĉ ÷w¬ýv üĉv¾zwþz )ºÉwz ¾§Āù Ĉ«½w·
Çÿ½ ¿v Ĉîĉ üĊĉw~    ôĊö´£ wĉ ÿ ć¾ĊñĀö« ¢Ą« ¾§Āù¶Åw~  ć¹wêÞýv    ¡wþĉ¾ú£ Ăz

 ¿wÅ āºýwùvÿ ÿ đwz ¡ºÉ wz ºÉwz$4 ',+#)  
  ¾òĉ¹ ĈîĉÇÿ½ ¿v  ñĀö« ¢Ą« ¾§Āùć¾Ċ    ÿwĉ  ö´£ôĊ  ¶Åw~  ¾ú£ Ăz ć¹wêÞýv ¡wþĉ  

 ¿wÅ āºýwùvÿ ÿ đwz ¡ºÉ wz  ćwăÿ½v¹   ó¾ñÿºĊ~Āöí ºþýwù ¹wêÞýv ºÑ.  üĉ¾ Åj ÿ/ 
  IºÉwz ÿ½v¹ üĉv Ï½vĀÝ Ăz Ă«Ā£ wz ĈõÿćÀĉ¾ýĀ· ôĊ{é ¿vćwă  ĈÉ½vĀñ   ÿ   Ï½vĀÝ  

  )))ÿ ćÀâù  üĊêê´ù v¾Ċ·v  ôúîù ¿v ā¹wæ¤Åv  wĄ¤õv ºÑ ÿ ĈývºĊÆív Ĉ¤ýj  iwÊþù wz
 wí āv½ ûvĀþÝ Ăz v½ Ĉĉÿ½v¹ ûwăwĊñ  ¡wþĉ¾ú£ Ĉæþù ¡v¾§v Èăwí ¢Ą« ć¾§Āù ½
 ºýv ā¹¾í ĂĊÍĀ£ ÿ ¿wÅ āºýwùvÿ$3#)    Ĉývÿv¾å ã½wÎù ćv½v¹ Ăí ĈýwăwĊñ ¿v Ĉîĉ

Ĉ¤þÅ yÕ ½¹I  v¼á ¶{ÕI    IºĊæù ¡w{Ċí¾£ ôĊõ¹ Ăz IwĊý¹ ½¹ Ĉĉÿ½v¹ ÿ Ĉĉv¼á ÜĉwþÍ
ûv¾æÝ¿ ¢Åv ûwÅj ã¾Îù Çÿ½ ÿ øÞÕ Iðý½0    ¿v Ĉþá ĈÞ{þù āwĊñ üĉv )ºÉwz
 wăºĊtĀýÿĒå Ăöú« ¿v ĈývºĊÆív Ĉ¤ýj ¡w{Ċí¾£1I  üĊu£ÿ¾~I  üĊùw¤ĉÿ üĉÿĒåĀ{ĉ½$2   ÿ

 üĊùwĊ£3#I   wăºĊÅvĀþĊùj4I  ój¾þĊù,+ àúÍ I,,ćwăºĊĉĀþ£ÿ½wí üĊþ°úă ÿ,-    ô¨ù
 ówý¾åwÅ,.I  üĊ¤Åÿ¾í,/   üĊÅÿ¾í ÿ,0    ºÉwz$,,#)    āwĊñ üĉv ¡w{Ċí¾£ Ăz Ă«Ā£ wz

 āºÉ Ă¤·wþÉ ¡v¾§v  ½¹ ćvć¾ĊòÊĊ~  ÿ ûwù½¹ ĉ½wúĊzĈ   Ĉ{öéĂÚåw³ IĈéÿ¾Ý  ÿ 

ĉ½wúĊzĈ ĉ½wúĊz IĈúÊ¯Ĉ ćwĄĉ½wúĊz IĈÉ½vĀñ Ô{£¾ù wz ø¤ÆĊÅ ¡v¾§v IĈ{ÎÝ 

9 Amino Acids  
10 minerals 
11 Resin 
12 Carotenoids 
13  Safranal 
14 Crocetin 
15 Crocin 
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