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Table 10-5, p. 381



We have a basic tone in the autonomic nervous system ( symp,para) if the symp increases
the para decreases .... HR 

⬆

The pacmaker potential of the SA node with symp activity become sharper and fast 
 سكعلا لمعب para لاو

The CO will increas , and we need more blood to the muscle doing exercies , How can 
increase blood flow to the muscle ? by increasing CO , How can increasing the CO ? by 
increae venous return ( most important factore ) 

 لا ف ةریصق ھترتف نوكتو لقی حر filling time لا ھنلا اعًبط لأ ؟ دیزی نكمم VR لا لھ 110-100 نم رثكا HR لا اندز ول
VR  لاو لقی حر SV لاو لقت حر CO لقت حر   

[Increasing the heart rate at certain levels will increase venous return] 



 ؟ vasoconstriction ریصب لھ سب venoconstriction ، كدنع ریصب ضكرت امل
 ةدایز O2ل ھجاحب لاًصا تنا ؟ضكرتب تناو اھقیضت كدب وشلف arterioles control the blood flow to the organ لا اسھ

 arterioles لل vasodilatation ؟ skeletal muscle لاب ریصب يللا وشف قیضتت شم عسوتت مزلاف
 كدنع ریصی ناشع Venous return لا ةیمك دیزت ناشع venoconstriction اھللریصب veins لا اما

shift blood to go back to the heart  

 نامكو more negative اھیف طغضلا ریصی حر chest cavity لا ف ، ضكرتب تناو deep breathing كدنع ریصب نامك اسھ
VR لا كدنع دیزب ف negative  رفصلا نم لقا ریصب right atrium لاب pressure لا

 pressure gradient لا ؟ بلقلل عجری مدلا يلخب يللا وش اسھ ، ةلغش نامك
8mmHG ھتمیقو ةیومدلا ةیعولاا عیمج يف طغضلا طسوتم وھو mean systemic  pressure لا يز
 )١-(رفص نم لقا ریصیو RA لاب لقی حر  exercies لا للاخ central venous of pressure لا نامكو

 بلقلل ةعجارلا مدلا ةیمكف ، داز gradient pressure لا كیھو )٩=١--٨( مھتانیب طغضلا قرف بسحت تیجا exercies لا تقوف
 دیزت حر

  ؟ طغضلاب راص وش exercies لا للاخ
1- 

⬆

  negativity of central venous pressure 
2- 

⬆

 the different between the Main systemic and the central pressure 
3- 

⬆

 VR

 كدنع دیزی حر VR لا  pressure gradient لاب change كدنع ریصی سب ف



 CO لا دیزتب نیعم ىوتسمل HR لا ةدایز دكأن عجرنب

During exercise, we have sympathetic activity. The local metabolites can overcome 
the sympathetic activity ... O2 

⬇

 , CO2 

⬆

 , Acidity 

⬆

 , Lactic acid leading to VD 

In skeletal muscles, we have β2 receptors. During exercise, the effect of sympathetic 
activity with adrenaline and noradrenaline will affect and stimulet β2 , leads to 

vasodilation 

The effect of sympathetic activity and hormones on arterioles is vasodilation , not 
vasoconstriction ( in skeletal muscle)

بلقلا نع يكحن يجین اسھ،VC لمعتب يلاتلابو alpha 2 receptore لا ىلع نوكب symp لا ریثأت resting لا ءانثا



the heart has the property of autoregulation of coronary arteries, and the sympathetic activity 
causes vasodilation (VD) of the coronary arteries.

The local metabolic effects (adrenaline and noradrenaline) are more powerful in producing 
vasodilation (VD) than the sympathetic activity.

 coronary بال VD بعمل metabolite بشكل رئیسي ، اكثر metabolites بل بسبب ال symp بزید مش بسبب ال BF ال
 NO ھو ال tissue ببقیة ال VD بعمل metabolite اكثر ، Adenosine وھو اقوى واحد

Blood flow to the brain is regulated by a process called autoregulation, which is 
significantly supported by the Circle of Willis. This ensures that the brain receives 
a consistent blood supply regardless of fluctuations in systemic blood pressure

When systemic blood pressure increases, the blood vessels within the Circle of 
Willis constrict to reduce the blood flow, preventing excessive blood flow to the 
brain. Conversely, if systemic blood pressure decreases, these vessels dilate to 
increase blood flow, ensuring the brain receives adequate blood supply



During exercise, increased metabolic activity leads to increased heat production. 
This causes vasodilation (VD) in the skin, increasing the temperature of the skin. 
The higher skin temperature leads to increased blood flow, which in turn increases 

heat loss from the body

 ، لقب ام brain لا يز نوكب blood flow لا ف autoregulation اھدنع kidneys لا ھنا اكح روتكدلا اسھ
 لا للقیو VC لمعی حر symp لا ، ) ةضایر بعلت لا لكوت سب ( لبق نم ةمولعملاھ انیكح يمضھلا زاھجلل ةبسنلابو

Blood flow لل لصاولا digestive system 



During exercise, all the skeletal muscles in your body will be active, and 
vasodilation (VD) of the arterioles will occur in all of them. As a result, total 

peripheral resistance (TPR) will decrease.

The washout of metabolites that accumulate in the skeletal muscles will be slow 
after you stop exercising, so the recovery of TPR will be slow.

Conversely, diastolic pressure is connected to TPR. If TPR increases, diastolic 
pressure will increase as well.

 قیضت ھیف راص ھنلا GI لاب ؟ ریصتب نیو TPR لا ةدایز

 دیزب ؟ exercies لا تقو ھیلع ریصب وش systolic pressure لا بیط
Systolic pressure mainly affected by cardiac output , by the volume of blood 

ejected during the heart beat 

during exercies , CO 

⬆

 so SB

⬆

 



 ھسیقنب فیك انیكح

small increase 

) دیزب CO لا ھنلا( دیزب systolic لاو لقب Diastolic لا ھنلا ؟ ةلیلق نوكتب ةدایزلا شیل

ھیك انھینا الحمدM ، لاتنسوا اھلنا بغزة من دعائكم + تنسوش تحلوا اسئلة التكنو 


