


-Def: action potential is the potential changes which occur in RMP of the 

nerve due to stimulation by effective stimulus, these changes propagate 

(self propagated) along the nerve, then reach the effector organ to 

produce action (hence the name action potential). 

Action potential = nerve impulse 
 داھ مزلا و  potential change لمعی حر ریثأت يا وا  ریغت لمعا ينا
يوق نوكی رثؤملا

لانھ في عنا فرق في الجھداشارة عصبیة

رح تضلھا تنتقل على الاعصاب لحد ما توصل 
لعند العضو المستھدف

Nerve impulse = الاشارة العصبیة
و الھ اسم ثاني و ھو action potential لیش ھیك اسمھ؟ لانھ ھون الاشارة اعطتني فكرة معینة و 

 action خلتني اعمل
 resting و ھي عبارة عن القطار بیمشي على قضبان، و القضبان ھي انھ الاعصاب موجودة بحالة

membrane potential لكن لما أجي اعمل nerve impulses رح اغیر ب RMP و في الھ اسم ثاني 
Polarization و ھو

 action potential = depolarisation و

effector organلل ةیاھنلاب و بصع ىلا بصع نم رمت ينعی



Ionic basis of action potential
 

Action potential is composed  of   3  main processes: 

A- Depolarization.                                                    

B- Repolarization. 

C- Redistribution of ions. 

Phases

During rest, inside the cell , k high concentration, 
outside Na hugh concentration 

لا للاستقطاب، ھیحصل ایھ؟ 
رح تتغیر charge ف potential رح یتغیر، ھیبقى جوا + و برا - 

اللي حصل انھ stimulus عمل فتح لشویة saduiom channels ف دخل الصودیوم من برا لجوا ف خلاّ برا - و جوا + 

 K امنا Na ةروصب وم نكل اربل جرختھ + ينعی polarisation عجرب ھنا اھیف ریصب يلی
+ ارب و - اوج ينات عجر ،passage of k outside وھ و potassium outflux& eflux وھ ھنع لوؤسم يللا

 3Na 2 و تخرجk ھتدخل ،normal بده یرجعھا لـ





A) Depolarization: 
Def:  

-It is loss of normal polarized state of the membrane ( potential difference between 

outer and inner surface of the membrane). 
- the membrane potential changes from -70 mv  to  +35 mv. 

Mechanism: 

-The stimulus increases the permeability of the cell membrane  to Na+ ions, which 

diffuse inside causing gradual change in the membrane potential from the resting potential 

(-70m.v) to isoelectric line (zero) and  exceed it to+35 mv (overshoot) by 2 steps 

separated by the firing level which equals – 55 mv.: 

1-Slow depolarization: from -70 mv to -55 mv (firing level) due to opening of some Na+ 
channels 

2-Rapid depolarization: from -55 mv to +35 mv (overshot), due to opening of all Na+ 
channels 

 potential تغیر في

Na channels بیفتح

Na channels بیفتح بعض

Opens more Na channels when reaches firing level (-55)

 positive متذكرین
feedback یلي شرحھا 
د سعید؟ ایوا بالزبط ھاي 

slow&rapid ھي



ةلیلق ةیمكب نكل نیحتاف channelsلا نوھ

ربكا ةیمكب اوحتف channels نوھ

 حر ،ةنیعم ةدم دعب لفقتھ مویدوصلا تاونق
 ریغتی امل مویساتوبلا تاونق حتفت

membrane نم - <+

ةعرسب علطب يشا لوا

بعدین بخرج ببطء و بضل شویة بوتاسیوم 
برا

 Redistribution بعادلھ ب

ھون قنوات الصودیوم 
 stimulus فتحت بسبب



B) Repolarization: 

Def:

- It is restoration of membrane potential i.e return to normal polarity        

-The membrane returns from +35 mv  to -70 mv. 
Mechanism of repolarization: 

1-stoppage of Na+  influx. 

2-begining of K+ efflux through opening of K+ channels. 

c) Redistribution of ions inside and outside: 

-Redistribution of Na+ and K+ ions to the normal resting condition is 

established by sodium potassium pump. 

عشان ارجع الخلیة لحالتھا الطبیعیة، بقفل قنوات 
الصودیوم و بفتح قنوات البوتاسیوم 

عشان یرجع 
للطبیعي 



➢ After action potential is initiated, it propagates along the axon .  

➢ The action potential must be propagated in order to transfer 

information from one place in the nervous system to the other. 

➢ Conduction is possible because the action potential generated at one 

site on the axon, acts as a stimulus for the production of another action 

potential in the adjacent sites of the axon. 

II-Conductivity

التوصیل

العصب عنده القدرة لیستجیب لإي مؤثر او الاشارة اللي جایة من المخ، لو ما 
 impulse ما رح تنتقل conductivity كان عنا خاصیة

بتبلش تنتقل من عصب 
لعصب

 ؟ propagation لصحیب يازا
 هد ءزجلا action potential يف لصح ءزح يف امل لصحیب
 action potential ھلریصی ناشع هدعب يلی ءزجلا زفحی حر
 اذكھ و





2. Types of conductivity

بیمشي حتھ ب حتھ، ازاي ؟ 
انا صار عندي depolarisation بجزء معین،  

- رح تمر من المنطقة اللي موجودة فیھا + الى منطقة - 

Depolarisation 
Repolarisation

 ةئیطب ریثك نوكتب

ةیلمعلا عرّستب

 axon بیكون متقطع بیبقى في حتة من
 node بایینة كل شویة اسمھا

Depolarisation 

Repolarisation Depolarisation

 طنب ھنأك يز سب continuous أدبم سفن



TYPES OF SYNAPSES

The human brain contains at least 100 billion neurons, each with the 

ability to influence many other cells.    .                                                                                  

Such communication is made possible by synapses, the functional 

contacts between neurons.                                                                                                    

Although there are many kinds of synapses within the brain, they can be 

divided into two general classes: electrical synapses and chemical 

synapses.                                                                                                   

 نوكی لوقعم شم ،نیعم ناكمل خملا نم لقتنت ةیبصعلا ةراشلاا ناشع
 عم ةكباشتم باصعا ةعومجم امنا ،لوؤسملا دحاو بصع
 synapse اھمسا كباشتلا ةقطنم،اھضعب

كل واحد الھ قدرة على التأثیر على غیره



SITES OF ELECTRICAL SYNAPSES
1-Electrical synapses are the neurophysiological product of gap 

junctional pores between neurons that allow bidirectional flow of 
current between neurons. They are expressed throughout the 
mammalian nervous system, including cortex, hippocampus, 

thalamus, retina, cerebellum, and inferior olive.

2- In cardiac muscle

3- in smooth muscles

 ارو نوكتب تامیسج اھیلاوح ةحتف نوكتتب
 رورمب حمست ةانق مھمادق انع يف و اھضعب
 nerve cell to another نم تانویلاا

cell

May be +/-

الاماكن 
حفظ 





TYPES OF SYNAPSES
In contrast, chemical synapses enable cell-to-cell communication via the 

secretion of neurotransmitters                                                                                               

; the chemical agents released by the presynaptic neurons produce secondary 

current flow in postsynaptic neurons by activating 

specific receptor molecules                                                                                                

. The secretion of neurotransmitters is triggered by the influx of 

Ca2+ through voltage-gated channels, which gives rise to a transient increase 

in Ca2+ concentration within the 

presynaptic terminal.                                                                                                                            

عملیة contact بتتم عن طریق ناقل كیمیائي موجود في حویصلات و ھاي الحویصلات 
موجودة في نھایات العصب

ناقل كیمیائي 

الحویصلات تحتوي على نواقل كیمیائیة، الاشارة العصبیة لما تمر تفتح 
قنوات الكالسیوم و ھي voltage gatedیعني بتفتح باشارة كھربائیة ف 

بیدخل ca و ھو بلعب دور انھ یخلي بروتین موجود بالحویصلة یتحد مع 
بروتین في الجدار و یطلعوا الناقل الكیمیائي و یتحد مع المستقبل و یؤدي 

الى action في العصب الثاني





THE MECHANISM OF CHEMICAL SYNAPTIC 
TRANSMISSION

-The rise in Ca2+ concentration causes synaptic vesicles—the presynaptic 

organelles that store neurotransmitters—to fuse with the presynaptic 

plasma membrane and release their contents into the space between 

the pre- and postsynaptic cells.                                                                                                      

-Although it is not yet understood exactly how Ca2+ triggers exocytosis, 

specific proteins on the surface of the synaptic vesicle and elsewhere in 

the presynaptic terminal evidently mediate this process.



SITES OF CHEMICAL SYNAPSES
-Chemical synapses are biological junctions through which neurons' signals 

can be sent to each other and to non-neuronal cells such as those 

in muscles or glands.                                                                                      -

Chemical synapses allow neurons to form circuits within the central nervous 

system. They are crucial to the biological computations that 

underlie perception and thought. They allow the nervous system to connect to 

and control other systems of the body.





QUESTIONS
1- which is the main cause of resting membrane potential?
(aNa diffusion through passive channels
(bNa diffusion through voltage gated channels
(cK diffusion through passive channels
(dCa diffusion through voltage gated ca channels
(eProtein diffusion through the cell membrane



2- WHICH IS THE MAIN CAUSE OF DEPOLARIZATION PHASE 

OF NERVE ACTION POTENTIAL?
(aMovement of k outside the nerve cell
(bNa K pump
(cChloride influx
(dIncreased permeability of the cell to Na
(eMovement of K inside the nerve cell



3-DURING THE SLOW PHASE OF DEPOLARIZATION :THE 
FIRING LEVEL OCCURS AT WHICH OF THESE VALUES?

(a-55mv
(b+35mv
(c-70mv
(d0mv
(e-65mv



4- IN RAPID DEPOLARIZATION THE OVERSHOOT OCCURS 
AT WHICH OF THESE VALUES?

(a-90mv
(b0mv
(c+35mv
(d-55mv
(e+70mv



5- WHICH IS THE MAIN CAUSE OF REPOLARIZATION IN NERVE 
ACTION POTENTIAL

(aNa influx
(bNa k pump
(cCa pump
(dCl influx
(eBeginning of k efflux 



6- WHICH IS THE CAUSE OF REDISTRIBUTION OF IONS 
INSIDE AND OUTSIDE THE NERVE CELL AT THE END OF 
ACTION POTENTIAL?

(aK efflux
(bNa influx
(cNa k pump
(dCa pump
(eCl influx



7-
WHICH IS THE VELOCITY OF CONDUCTION OF NERVE IMPULSE BY 

SALTATORY CONDUCTON?
(a10 meter per second
(b120 meter per second
(c2 meter per second
(d50 meter per second
(e70 meter per second



8-WHICH IS THE TRIGGER OF RELEASE OF THE CONTENTS OF 
PRESYNAPTIC VESICLES IN CHEMICAL SYNAPSES?

(aCa influx inside the nerve terminal
(bNa influx inside the nerve terminal
(cRise of K level inside nerve terminal
(dChloride exit outside the nerve terminal 
(eNa efflux outside the nerve terminal



SHORT ESSAY QUESTIONS
1-Define RMP ,mention its value and describe its causes                     

2-Mention the three basic types of ion channels
3-Define action potential and describe its phases

4-Compare between chemical and electrical synapses as 
regard the 

- Define sites of expression and mechanism of transmission 


