










 

 قدرمنو استادانو او ګرانو محصلینو!

کتتت  د درت کتتتتامونو کاتتتواوا او ن تتتتواوا وتتتت ووڼتتتو ستتتتون و   تتتت ګ تتت   ونتتتود افغانستتتتاه پتتتت پو نتون

ړه میتتتود معلومتتا و  تتت سی رستتا نتتت وتتر   پتتت اا ونويتتشتتایر استتتاداه او محصتتلی   ڼتتو اڼتتا کېتت.   

 ټیتت چتت  ااړد د  او پتتت متتااار کتت  پتتت  ګټتتت ا تتي  تتت  نتتواو چپترو  نواو وتتت  غتتو کتتتامو   تتدرڼک کتتو 

 کیفیت فو وکاپي کې.  
 

 طبتتي پو نتتتوه او کامتت    کامتت کاپیستتا  ننګر تتار   وستتت  کنتتد ار   تترا   ملتت  متتود د ېاوستتت پتتور   تتر

 ۶۹) وستتاينک  انینیتتر   اقتصتتاد او اراعتتت پو ن  تت د طتت   ت کتامونتتتدر  م تلتت عنوانتتت  ۲۲۵وپتتارد 

د افغتتاه ماشتتومانو غیتتر طبتتي  ۲۰طبتتي  د وتتت  DAAD  ۱۲۰ اکتتارڼو ټتتوون   يآلمتتاه د علاتتد  يطبتت

آلمتتتاو او افغتتتاو پو نتونونتتتو  د ينتتتور غیتتتر طبتتت ۴او  Kinderhilfe-Afghanistan وپتتتارد د نرمنتتتي کاېټتتت 

  چاپ کړ  د  پت مالي مرستت (DAUG ټوون 
 

 تت  ېپو ن یتتو  تتت پتتت وړڼتتا  وګتتت و اړونتتدد واد ټووتتو ېتتچتت  نومتتوړ  چتتاپ شتتو  کتامونتتت د    د ڼتتادون  وړ دد

 ډنلتتتو و اډ تتتت   ڼ وڼتتت  پتتتا www.afghanistan-ecampus.org وتتتت کتامونتتتت  چتتتاپ شتتتو ټتتتو   .شتتتو  د 

  کوسی شئ
 

 د    د افغانستاه د ووړو ادد کتتتتړو واار  تتتتتتحا  ک   ر  د کې.  چ  دا کړن  پت داس

 سترا یژڼک پلاه ک  راغي د  چ :کلونو پت مي  (۲۰۱۴ت  ۲۰۱۰)

د ووړو ادد کړو او د ښوون  د ښت کیفیت او ادد کوونکو  ت د نوڼو  کترد او علاتي معلومتا و د مرامرووتو وپتارد "

وپارد   رڼفورمي نصاب د  علیا دشي اړڼنت دد چ  پت در  او پښتو ژمو د درت کتامونو د ویکلو فرصت مرامر 

و ژماړ  اړڼت  د   وتت دې امکانتا و   تت مواد درتاو پښتو ژمو  ت د کتامونو او    ژم    ت در انگرڼ  وت 

پیتدا سی رستا نشي کوسی عصر   نوڼو   تااد او کترد معلومتا و  تت  استاداهپر ت د پو نتونونو محصلی  او 

  "کړ 
  

 د مرستتتت وکتتړو او د چپټتتر او  نتتومتتون. غتتواړو چتت  د درت کتتتامونو پتتت مرامرووتتو  د د  یتتواد وتتت پو نتونو 

د موسستتا و وپتتارد و وکچتتر نتتور دوراه  تتت د پتتای ټکتتا کېتت.دو  د دې وپتتارد دا اړڼنتتت دد چتت  د وتتوړو ادد کتتړ 

  کتامونت چاپ شيدرت عنوانت  ۱۰۰  ت نا  ت ر کا  

 



،وچههپو ههټو م ههووورهه کېونو ههوو ههپویههو و خهنویههټوولههټولولههووو اوههوونوههخه نیوو کههټو   ههټو ههوو

یولویههټونووچمووویههټونیهه   ونوووړ ونوویهههو ههلو مههنيو کههونوول کههنيوهههو و خهنویههټ،ولک ههوول کههې،ووانهههو

وتووههخټویههپو وتن هه  وچههپو هټوفههټو    هه وچههه ونووویههپو هټوون و ههپووههوی زوو، وچهه ولمهههتیور هههتو هه  

لکههوو ههټونړویههپوویههه وهههویوو مپنتیګههټو و.نوههخه نیوونووو یهه  يوو ههټوون و ههپووت هه وو،ونړویههپو و ي  هه

نونو هه ههپبونو ههټو ههپون  ههوو ههټو هه یورههوو،ولههټووههوی وییوکیهه و هه  ونوویظویههه و مههنيووړنیپینویههټ

و. هوویټو وترټو  و
 وو

 ر و د کتامونو محتوڼا  د نړڼواوو علاي معیارونو پت   وفینو او  پروونکو وت  وا پورد اڼار اڼست  شوی دیؤ د م

  نو وت وو د  شي د کتاب پت محتوی ک  یین   یرو ن  او ستون ې کیدای شي میا  ماسای مرامر شي   و 

 ر  و   و  او ڼا مون.  ت پت ویکل  م ت راووی. ؤ ڼو  ر  و  پ  نظرڼا  او نیوک  م درنو ووستونکو   ت  یلت مند

 پت را لونکي چاپ ک  اصلاح شي 

چ  د دغت    ت ډېرد مننت کوو اکتر اڼرویډ وت مشر   غ او د د افغاه ماشومانو وپارد د نرمني کایټ 

او  عنوانت طبي ۰۱۱د  پو نتوهننګر ار  رو کلونو ک   م دېدوی پت    ید یړ ککتاب د چاپ وګښت ڼ  ور 

 کتامونو د چاپ وګښت پر غاړد دروود  يعنوانت غیرطب ۲۰

 CIM (Center for International Migration & Development)وت دفتر او  (GIZ)آی اڼت  ن د پت یانګړې  وګت 

د اړد وت کوم    م  د    ک  پت افغانستاه ک  د کار امکانا  مرامر کړ  اووچ  اما وپارد ڼ  پت  ېرو   ت  

 مننت کوم 

   پو نتتوا  محاتتد عتتبره متتامر علاتتي معتتی  د وتتوړو ادد کتتړو وتتت واڼتترې پو نتتوا  دوکتتتور فرڼتتدد مومنتتد  

او پو ن یتتتو رڼیستتتانو د د ننګر تتتار پو نتتتتوه   احاتتتد طتتتاري صتتتدڼ ي معتتتی  پرستتتت ر  امتتتالي او اد

د دغتتت   ې ددکتتړ ور د ڼتت  او مرستتتت  و  څتتو ڼتت  استتتادانو   تتت مننتتت کتتوم چتت  د کتتتامونو د چتتاپ وتتړ  

کلونتتو ايتتار يتت  پتتت وړيتتا -ر مننتتدوی يتتم او ستتتاينت يتت  کتتوم  چتت   پتت  د کلونتتوېتتوتت    تتت ډؤ کتتتاب وتتت م

    وګت ګرانو محصل نو  ت وړاندې کړ

  تتت  تتم احاتتد فمتتیم حبیبتتي او فحتت  اوتترحیم   تتر ڼتتو حکاتتت ، ع ڼتت   دفتتتر وتتت  اکتتارانو  ادارنګتتت د

 نت ستړې کیدونک   ل  یل  کړې د  مننت کوم چ  د کتامونو د چاپ پت مر ت ک  ڼ  
 

 سلاکارد ووړو ادد کړو واار    کډاکتر ڼحیا ورد 

  ۲۰۱۹ نومبرکام   

 ۰۴۵۹۰۱۴۹۴۰  ټیل فوه: د دفتر

 textbooks@afghanic.orgايم  : 



 
 بسم الله الرحمن الرحيم

 

د ګران وطن د لیدنې په وخت کې د ننګرهار د طب محصلینو د پرله پسې غوښتنې په 
پاره د پوهنځی  د باساس مجبوره شوم چې د فزيالوژی کتاب چې د مخه د ننګرهار د ط

 REVIEW OF MEDICALد کي چاپ شوی و بیا د سره کتنه وکړم په دی کتنه 

PHYSLOLOGY   طبي  او د فزیالوژی د نورو درسي کتابو څخه استفاده شوي او
 ه دښه والی په مخه بیا چاپ د پاره وړاندي شو.محصلینو د علمی سوی

پاره چې لوستنکی د فزیالوژی په مفهوم ښه پوه شی لازم دی چې به لومړی سر کې د د دی  
 برخه کې څه نا څه معلومات ولریاو د انسانی بدن د اناتومی په  ،حیاتی کیمیا،د کیمیا

چې د بدن د هرې عضوي او یا سیستم د نور مالو وظیفو څخه برسیره د مرضی حالت په 
له دی کبله لوستونکو ته لازمه ده چې  .وخت کې غیر نور مال وظیفوی حالت منځ ته راځی

 ځانونه خبر کړی . نه تو د هرې عضوې یا سیستم په نور مال وظیفوی حالا
د کمپوز او اېډټ په وخت کې زیار ایستل شوی چې د هر ډول طباعتي غلطیو مخه ونیول 

که ګران لوستونکي د کومې غلطې سره مخ کېږي، د  ،شی خو بیا هم ناشونی ښکاري
 بخښنې هیله من یو . 

 په درنښت
 پوهاند دکتور شریف الله

 رتمنت پخوانی مشرد داخلې سرویس او د فزیالوژی د يپا
 عقرب میاشتلمریز کال د  ۵۹۳۱

 میاشت  نومبرعیسوی کال د  ۶۱۵۲د 
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  ون＀ي ېلوم７

  وم７ی فصلــــــــل

  فو جوړ＊ت او کنتروليد انسان په بدن ک＋３ د وظ

(FUNCTIONAL ORGANIZATION AND CONTROL OF THE 

HUMAN BODY) 

  �� �  ��� �� 	
 �� �
�� ��� 	� ������ ����� � �� ����� ����� �� � ������� 
 	����� ����� ����� ���! � "�
 ���#�$ ��� �� � %� �
&��� '%�� �� 	() �� �� �*�

 	+ �������  ,�-� 	+ .� 	/���PHYSILOGY VIRAL, BACTERIAL   HUMAN 

PHYSIOLOGY , PLANT PHHYSILOGY , CELLULAR PHYSILOGY  

  �0$� 1$��$ �$ '�#2$ � ��� ��������  3��#�$ 	+ �� �
&4�#5� �+�%6 ���� �$
 ����� ��%6 � �� �
�5� 	+ 78(� � �� �� �9�� "�
 3��#�$ �� �� ��:�� ;����<��
 � �� =��2 	
 �>�� � �$ ?%@ 	+ ��A .%BC �
 � �� =C� 	+ �%D� �� %BC � E %<  	+

	/F(+ ��� 	
 $GH  ��9�2 .*��� ��/I(� 	+ 	� ���� �FC J�K �� 	+ �$ 3�L �4M�$ N<O
 . ����� ;$��  ��  

 "��/�%� �0 � Q�R�%5� "�
 "�#�$ �(TRILLON)    �� � �� �� ��� *�: 	() �%S2
 	() �/4:25  Q�R�%5� �$ �����%� �%0 � �8�� � �T 	���/�%�75  ���� � "�
 � �T 	���/�%�

�6 �8��4� 	() �%S2  . ���  
("��/�%� �� = "��/
 �W E "��/
 �� = "��/���W )  

 � "�
 �Y0 ZH �� �60 [  �C$� 	+ �%S2 � 	C%
 .%\�$ �
�$ � �� �� ��� *�: 	() �
�$
 � �� ��� ��A 	+ ��A ��INTRA CELLULAR FLUID    �� � �$ �
D��� ;�� 	+

 ���M���3/1  � �� �%� ��A ����
 � 	() �%S2 � 	C%
EXTRA CELLULAR 

FLUID   �� �
D��� 	��� 	+��  ^8�� %� _��� 3�$��� � �8�� � �$ _��� �/C$� � �%S2 �
 � �$ `�$��/� E aTK�0 .W$��$ .%�K 	+ �� _��� �:��C 	+ �%S2 � �� �� J�2 	+ =�%2 �
 E W�� �/6 E bS�#��$ 	<� �$�� ��$GH c��W .��+ � �%S2 � ad �$ 	�����$ =&��
��<��


$ 34-� �/C$� 	+ �%S2 � N<O%
 �� ��:�� ��� �0$� �$ 	����0$ �8��$ �$ 	����0
. �� ��:�� 	����T$ Z��0�  � �$ a���8e� E a�����+ � 	��4�+ .%DK 	
 �� _��� 
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  صلـــــدوهم ف

  ف３يحجره او د هغ３ وظ

(THE CELL AND IT'S FUNCTION) 

*�: �$ 	���� 	+ f�gO$ � "�
 � �� .��+ � �� �L	L  =  � hY��� �� �� ;W9 �
�d�+�
id � �$ ���IL*�: 30�0$ 	+ �%S2�Y� %RC "�A ����� 	+ ��$�:$ � � .  

 � .%S2 3�j� .�� �%&� 	� : =L*�: �%S2 �LIGHT   �� J���� ���9 l�<0�%<��
  	I#d �T 	� ��+ �� �A$� %m� 	+ �C%
 �4n� .�� �� �� 	+(NUCLEUS)   	� �/
 �$

 ��CYTOPLASM   	+ �� �
&� ���1-2  �%S2 � �
�� J��� J�K pq$� 	+ �� �<�
 ��%+ � �I#d � 	() ;Wr+ �I��0 � 	I#d( NUCLEAR MEMBRANE)    	/�0� 	+

 ��%S2 � 	() _��� � $�C ��� � ;Wr+�I��0 � �%S2 � "�� ��4d 	+ �$ .� ��� r:
 ��%+(CELL MEMBRANE)   "�� ��4d 	+ �$ .� ��� r: 	/�0� 	+  � �%S2 �

 ��%+ ��%S2 � 	() _��� � $�C ��� � ;Wr+ �I��0(CELL MEMBRANE)    	/0� 	+
%S2 � �$�� s/I(� ��� �8�A 	() �� � .%&0%
 �
&� r:�  �� �� ���� �� t��%� 	+

 � J�K 3O�4S� 	+protoplasm   ����� 30�0$ 	u8+ � ;Wr+ ���%+ �� �� �
D��� ;�� 	+
 t�� %� 	() ��$�� �� E ���8���%+ � �I�9�%I<��$ E �
�$ � "��� 	u8+ $� �� �� ������

�� c��RO 	() ��$����d �
��� �$ ����4-�.  
 : 	
�$(WATER)   34-� 	� �
)  �%S2 ���v .� 	C%
 30�0$ ���M��� � �%S2 � 	
�$ :

 ( 	() �%S275- 85 [  �<� 	+ �-8� �  �� �
�$ 	
 �$�� ����4�� �%S2 � : �%� 	
�$ �$
 t/-I#� � �T ��� �8�A(EMULTION)   . �
�� J��� �<� 	+  

 	�����$(IONS)  a���8e� a�����+ � �� ��:�� �� �C$� 	+ �%S2 � �� 	�����$ 	id E 
 ������$� a�#/� �$ `�$��/� E a���0 � .W$��$ 	4� �$ Z���
��� ��
 E =��/0 E =��0� 

4M�$ N<O ����4�� ��gO �%S2 � E�� c��RO 	() .� 	���� ������$ ��4d � 	��/
� .%&0%
 8� � �%S2 � 	�����w 	() ��I�� J�%�� ��%q .��+ � =���M  �$ ;����< .  

 	��8���%+(PROTENIS) .W$��$ 	���W 	+ 	() �
�$ � 	I0��� �� .%S2 	+ 	��8���%+ :
2 ����� 	+ �� �� ��:��x �� =��10 - 20 [ ��*�: 	/I� �%S2�.  

 �T 	� �
 �$ 	��8���%+ �IL*�: �T 	� �� �� ��� a�#5� �C%
 .�� 	+ 	��8���%+
GLOBULAR  +x . ��$� 	�����%  
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  کي جوړ＊تيد حجرې فز

(PHYSICAL STRUCTURE OF THE CELL) 

  ��  �� 	+ 	</
 .� 	� 	y/C ��$�� ����4�� � �$ ���4�$��$ _��� � �W$�� .%S2
K � �T .%\�$ �� �� ��:�� ad 	��IL*�: �<��  ��gO %� ORGANELLES   	+

 . �
D��� ;��  
: 	��IL*�: ��%+ � �%S2 �: 	��IL*�: ��%+ � �%S2 �: 	��IL*�: ��%+ � �%S2 �: 	��IL*�: ��%+ � �%S2 �        

(Membranous structures of the cell) 

  .%\�$ �%S2 �IL*�:	��  �$ ����4-�  �� '�0$ 	+ � 	/�0� 	+ ��%+ ��� �
�+ �� ������ t��%� �T 	() �8���%+C	+ �� .� ��� �  �%S2 � �� ��%+ ��

.�%+E .�%+ �I#d �E  � E.�%+ ������� �I�� � E.�%+ a��� �I�� z��Wr+ ��8D$ �
 	id � �$ �
�$ � ����4-� ��%+ � �� �/��� .�%+ W�n: � �S/6 � �$ .�%+ ;�W���9
 b<&� ��� ���8(� �T 	() ��D%&� � �%� =�/
�{ �2 � �� �
�$ 	+ �� ��$��

� 3j�yC � 	��8���%+ ���0 �*(PORES)  �
D%&� 	() ��%+ � 	/�0� 	+.  
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  .�%+ �%S2 � .�%+ �%S2 � .�%+ �%S2 � .�%+ �%S2 �(CELL MEMBRANE)         
�
 �� .�%+ �%S2 �� �T 	() ����4-� �$ ���8���%+ � �� �� =L*�: �<�I09$ z�

 �� �� ������  t��%�55 [  E 	��8���%+25[  E 	����F����0� 12 [  J�%I#����
 E| [  �$ c��4-� ���3[  . �� ��:�� =D����d�
���  
  

  سايتو پلازم او د هغ３ اور－انيلز

(CYTOPLASM AND IT'S ORGANLLES)::::        
 	id 	+ ;Wr+ ����0 � �� ��:�� �<� %}I8� 	+ ��/��6��$ ��� �$ .*$� �� ;Wr+ �I��0 	+

 � �� ��:�� J�K %}I8� 	+ �<+ �$�� �� �� _��� 	 ���CYTOSOL   �
D��� ;�� 	+
�� �/6 �$ =�9 �%I<��$ E 	��8���%+ ��r-�$ �� J�W �I��0 	+ ��W   	+ ad �$ �� ��:��

 	+ �� ;Wr+ �I��0 E 	��� ��$%6 b:��r6  � E 	��/�
�/6 �4-� �\8C �<� %}I8�
RIBOSOMES   c�R�R2 �W$% $(SECRETORY VESICLES)   ��$ an� 	u8+ �$

 a��� �I�� z��Wr+ ��8D$ � �� �/���6GOLGI    APPARATUS , LYSOSOMES , 

MITOCHONDRIA   � �$ PEROXISOMES  �� c��RO 	().�� ��:�� .  
ENDOPLASMIC RETICULUM  :  �<��%� 	<R� 	��K l��v �� ;Wr+ �I��0 	+
 � �� �A$� %m� 	+ 	��IL*�: ��R�R2$ . �
���� ;�� 	+ a��� 3I�� z��Wr+ ��8�  

 _��� � �C%
 3/C$� �*$�� � �� �%� 	B
$�  .%0 �
 � �� 	��IL*�: ��R�R2 �$ %&��R� $�
� �� �
�$ ENDOPLASMIC   MATRIX   ��8�$ � �� �� ��� 1K . �
�D��� ;�� 	+

 ����
 � 	() a��� 3I�� z��Wr+ ��8�$ � �� 	() _��� � J�W �I��0 � N�%I� z��Wr+
 �%� ~%  E �
&� J���  

 �%� '�4� .%0 ��$�� ��H �$ �*� %&4� �� � 	-B0 �:��C a��� 3I�� z��Wr+ ��8�$ �
 � ��RIBOSOME  �8T$ 	id 	+ �
�D��� ;�� 	+ ;�W�R�$ � �� �� a��� �IT� z��Wr+ �

 . �� ��:��GRANOLAR   ENDOPLASMIC   RETICOLUM    �� �
D��� ;�� 	+
 J�K ��/(� 	+ ;�W�R�$� �RIBONUCLEIC ACID (RNA) �$  t��%� 	() b���%+

 � ���8���%+ ���<���� ��� � �� �� ���SYNTHESIS �$  ��� t��%� 	() b���%+
<���� ��� � �� �� � ���8���%+ ���SYNTHESIS 	����  z��Wr+ ��8�$ �%� .*�H 	+

 � �%� 	� '�4� .%0 ;�W��
$�� �� 	C%
 	id a��� �I��AGRANULAR  ��SMOOTH  
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 �� �
D��� ;�� 	+ a��� �I�� z��Wr+ ��8�$AGRANULAR RETICOLUM �  �%S2
 J�� �� =L*�: 	+ ���4�$��$ ���� �8�A �$ ��$�� 34-� � .�%�  

GOLGI APPARATUS $�  �� �%� 	B
$� ���� .%0 a��� 3I�� z��Wr+ ��8�$ � W�n:
 � "$%R4� �� �AGRANULAR ENDOPLASMIC RERTICOLUM 	+  $� �� "��

 � 	� W�S2 �S��6 � �� �$�� 	id �� ��:�� �<� W��RI� 	+ �� ��$%S2 �W$% $ 	+ W�n:
 .�� %� �
&/C$� 	() a��� �I�� z��Wr+ ��8�$#/0��/4O 	/  E ;�W���9 	+ 	I0���

 �$ ���R�R2 �W$% $���� �8A .�
&��
 ��$�� z��Wr+ �I��0  
LYSOSOME   �S��6 � �� �� c��RO 	() ���/<� 	id � �/���6 ��$ � ;�W���9 :

$� . %m� 	+ �<� %}I8� 	+ �� ;Wr+ �I��0 	+ 	I0��� �$ $��+ 	() t�%(� � W�S2A �
%S2 ;�W���9� { �� � 	����� c���  t�%(� ��%I��
 E �$�� ��$GH 	<� �$�� �8�A ��

2 ����Y� agd �$ 	��S� �� �C$� 	+ �%S .  
 	��4�$��$ '�0$ 	+ ��&
$%C � "$%R4&� � ;�W���9 �8�A � �� �� ��9�2 	id 	+ �%S2 �
 �8��$ 	<� . �%�� =�/
�{ ���� � �� ��$�� �*� 	+ �$�� ��gO �� 	S�I� 	
 �� �
D �$Ww

 . ����
 W�� �/6 �$ ��0$  
PEROXISOMES   :+� b<&� �� "�� 	+ ;�W���9 � �� �<� �<��  	+ ;���#� �% 

 	Iu8�� 	() W�n: � �: �6 � ;�W���9 �� �� $� �T ~%  �� �� �%� 	{%  .�� 	() �id
�
�� $��+ 	/�0� 	+ a����#� �%��+ � 	/FC 	+ ��� b<�� �A$�.  	+ �� ��$� �T ~%  a���

 � �� ;���#<���+OXIDOSIES   � �� ;�W���9 	+ �$HYDROLASES   ��:�� �$��
�� .  

 c�R�R2 �W$% $ (SECRETORY VESICLES)    
 J��$ �<� ��%�C�  	+ �� ;Wr+ �I��0 	+ �� W$% $ �$�� 	() W�n: �: �6 � �� 	/�

 � 	��/<� ��%�C� $� �� �
��SECRETORY VISICLES   �� SECRTETORY 

GRANULES   . �
���� ;�� 	+  
MITOCHONDRIA   �  �%S2 � �� ������� �I�� : POWER   HOUSES   ;�� 	+


���� ad �A$� 	Iu8�� 	/�0� 	+ ��$�� 3T$GH � ���IL*�: �� �  ��%�$ .%�K �%S2 � �
 ������ �%S2 � �� 	S�I� 	+ �Y��� 	09 � c��{ $� ����8� �I�� �%S2 � �%&� 	� �$
 �� �8�A 	+ �$ �%DK 	
�$ �� ;Wr+ ���0 	+ �%S2 �8�A � ������� �I�� � �
D��� =��2

��#��$ � ��$�� ��$GH � �� 34� .W$��$ .�� �$ ���#��$ �$� "�
��� �$ 	
�$ 	() b}�
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 ��%�$ � �� �� t��%� 	+ ���� � �%�$ ��� � ��%�$ ��� .�$W$ $�   �� �
�� $��+ ��%�$
 �� c��W �T c��{� � .��� $� �%� J�ADENOSINE   TRIPHOSPHATE (ATP)   

 	() �� 	� 	I0��� �
D��� ;�� 	+(ATP )  
 	() ������� �I�� � � �$ �A� 	� "�%�
 �� c��%q ��%�$� �� 	� �C%
 �%d �%S2 � 	/�0� 	+ c��{ 	����� � =�/
�{ ��%S2

 . �
&0�  
 : 	I#d : 	I#d : 	I#d : 	I#d(NUCLEUS)             

%S2 � 	I#d�  .W$��$ .%DK 	+ �<+ �� .� 	C%
 ���%I8� ��%�(DNA)   � ��GENES  
 	+ �� �� ��:�� �� c��RO 	()9-2  . �
�� J��� �� �<�  

 "$%R4&� �I#d �(NUCLEAR MEMBRANE)   � �}H �� .�%+ �I#d �NUCLEAR 

ENVELOPE  T �� �%� �C%
 r: .�� �� �
D��� ad ;�� 	+ � �T 	/
 �$ 3/C$� �T .�
	+ ���C  .*$� .�W �) �� 	C%
 $�C �$ �� 	+ �$  �%� '�4� .%0 ;Wr+ �I��0 � �� ���
 ���0(PORES)   � ��NUCLEAR PORES  � 	+�� ��:�� E �
T��� ;� .  

  
  
  
  
  
  
  
  
  
  
  

 =L*�: ;�W�R�$� � �$ 	�I#d =L*�: ;�W�R�$� � �$ 	�I#d =L*�: ;�W�R�$� � �$ 	�I#d =L*�: ;�W�R�$� � �$ 	�I#d        
(NUCLEOLI AND FORMATION OF RIBOSOSME )    

  �T ��I#d � �/C$ ��� s/I(� �� 	��IL*�: .�� �� .��  �� 	I#d 	+ �%S2 .%\�$ 

NUELEOLI   � ��� �$ �%� 	� "$%R4� "�� 	+ ��/�86 ��$ ���� � 	�I#d �
T��� ;�� 	+
RNA   	+ =L*�: � ���8���%+ � �%S2 � �� �� ��� *�: 	() �8���%+ � ;�W�R�$� � �$
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 � ;�W���%� � �� 	�I#d 	+ �
&T��  .W$��$ 	���W 	+ =��#: ��I#d � �� =C�DNA  
 	() RNA   � �I#d � ���� �$ �
�� .%�C� �� 	�I#d 	+ �� �8�A �� �A$� 	Iu8�

$ �
�%&� 	� ;Wr+ ����0 	() ���0 �� .%0 ���8���%+ 3j�yC ���� � �� ;Wr+ �I��0 	+ �
 	�%0 	���� .%I0 �� =L*�: 	+ ���8���%+ � ;Wr+ �I��0 � �$ ���YF}
 	+ ;�W�R�$� � ��A

 .��0�  
  فوي سيستميد حجرې وظ

(FUNCTINAL SYSTEMS OF THE CELL)        
 1$��C �%S2 �(INGESTION BY THE CELL)   ���� �$ ���  � .%S2 h���� :

 $�C �$ �� � �$�� 3T$GH .��+ 	� ���IL*�:� � �I#�C$ ��$�� �� � �� �/C$ 	() _��
DIFFUSIN   ���F#�$%� J�M  � �� �$(ACTIVE TRANSPRT)   �
&� $%:$ 	/�0� 	+

 �� c��F#�$%� s�I�$ � �(� 	� =m/H � �$�� �� .� 	�/4O .��0 .�� "����� � ��$�� �
 ��$��� 8���%+ 3<T�  � ��9 � ��%+ � �%S2 � J�5I�$ $%:$ 	/�0� 	+ �����4IC�0 �


&�� � �}H ��%S2 ��� � J�&/C$� ��$�� ��� � ��9 � �}H � �� ��%+ � �%S2 � .
 � �� �
�� $%:$ 	/0� 	+ ����� 3j�yCENDOCYTOSIS  �
D��� ;�� 	+.  ��8�$

.�� �� �%� 	��/<� �0�0$ .�� N�W�I��0  �T 	� � .*$� .%DK _���GLOBULES   � ��
 N�W�I��0 �e  	+ b<&� �
D��� ;�� 	+  N�W�I��0 �8�+ � �
�� J*�C 	/�0� 	+ �%S2

 . ��%&� �C%
 3S#� ��� �
$%C �$ �%S2 ��%I��
 	<� 1$��C ��$�� ���� � ��  
PINOCYTOSIS  ��$�� 	+ �� 	C%
 	+ "$%R4&� � �%S2 ���v � N�W�I��0 �8&+ : �$

 .�� 	+ �8M� �
&0� 	�%0 ��I<�� 	+ %DK �4O $� �� �%S2 �8�A 	+ �� �� ��:�� �<�
 c�R�R2 �/A ��� �� �� ���� "$%R4&� �%S2 � �� 	5�{�(VESICLES)   �� �C$� 	+

 	/�0� 	+ ��/4O � N�W�I��0 �8�+ ��4d � 	����<���� ��� b���%+ � �Y� W�I��0 �e 
 �� 	/� �
&/C$� ��  �%S2 	+ � 3���� '�4� .%0 "$%R4&� � �%S2 � c�R�R2 J�K $�

 	+ �� c��W c��R2 ���8���%+ ��� '�4� �� =C� 	) �
�� ��%� 	�/4O N�W�I��0�8+
 .�
&� tR0 ��I<�� � ��/4O � .W$��$ 	in4d  

PHAGOCYTOSIS   	+ b<�� �
�� $%:$ "�� 	+ N�W�I��0 �8�+ � N�W�I��0 �e  �
 ����+ �T�� �� 	�/4O �� c��j�C ���%&� � �� �
�� "�� 	+ ��$�� ���<���� � =R#�

 	+ Q�j�yC �$ �%S2 �j�yC �8�A 	+ "�
 � �TTISSUE MACROPHAGE   � �$
 l$%C � �� �$ �%S2 �Y� E ��%I��
 �� 	/� �� ��:�� �� �����%� �8�F0 �8�A 	+ �8��
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 ����+ �#� ���(TISSUE DEBRIS)   �GC$ � �-B0 � �� �%<� �( RECEPTORS) 

  �� �� ����  ���
 �� 	C%
 	+ ���%I<
 � �
�� ��%� N�W�I��0 �e  �� ��A�� .%0
 �K�
 �I�$ � �� 	/C$� 	� "�
 �� 	/� ��%I�%
 .�� .%d(ANTIBODY)  �� �
&/}� .%0

� '�4� 	+ .%0 �GC$ � =��0 �e  � �K�
 ���$ $�4d��� �� .%0 "�A � ��%I��
 �$ 3A$ .  
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  دريم فصل

  وظيفه او تکثر ېد پروتين د جوړ＊ت جنيتک کنترول ، د حجر

GENETIC, CONTROL OF PROTEIN SYNTHESIS, 

CELL FUNCTION AND CELL REPRODUCTION 

 	��8�: �� �%S2 ���v 	+ "�
 � �� �
&d�+ �� 	+ .%\�$(GENES)   ��A �� 	I#d 	+
 � J�%I8� �8A�� �%S2 ���v � "�
 � �� �� 	�  �� %<  �� 	+ z/C .%\�$ b<&� �%�
 .%S2 	+ �� �$�� ;�� �� J�%I8� ���8�: � $�4d �$ �
�� .%0 %� 	/�0� 	+ ���8�: ��4d
 ����4�� ���� � �$ 	��4�$��$ �T 	() �C%
 3��4IC�0 ���� � �$  ��A ;�� 	+ 	8� � ��

��$��  . �#�� c��j =L*�: �� 	()  
 � �� �� ��0$ ��I#d �� b: %d .%m� 	� z�I8: �  

DEOXYRIBONUCLEIC ACID (DNA)   ��I#d �
 �� � 	/F(+ 3� �
T��� ;�� 	+
 � �� �%� .*�H 	+ 	���� J�%I8� � =L*�: � ��0$RIBONUCLELC ACID (RNA)  

 �� 	/� �
D��� ;�� 	+RNA   tR0 =L*�: � b���%+ 3j�yC � �� ��FC �� .%S2 	+
 �� �� ��:�� 	��8�: s/I(� .�W �0 �� .%S2 %d 	+ �� �� %�� ���
 ad $� �A%6
 ��%S2 �8�A �A%6� tR0 =L*�: � ���8���%+ ��/I(� ����W � J�� �%m� 	+ ����

A�� � ��$���d�
��� �$ ����4-� � �� 	��I���%+ ���4IC�0 �� 	��8���%+ %�$ 	+ ��&� ��
 	��4�$��$ 	���W ���8���%+ � �%S2 � �
��  tR0 =L*�: � ��/�86��$ ��/I(� � �%S2 �
 �8�A 	6�� 	+ J�\�  � �/C$ 	C%
 �� ��r��M� ����4�� ��/I(� 	+ �%S2 � �� ��
 	��4�$��$ ��� �8�A �$ �*�$� 	Iu8�� ��%�$ �� =C� 	+ b}D��#��$ � �%S2 � 	���$��$

�%S2 � �T  �$ b:�<�r6 c��4-� 	<� ��$�� ����4�� ���v �ATP   �� =L*�: 	+
 . �%� .*�H 	+ 	���� .%I0  

GENES � �W �� �� 	I#d 	+ �%S2c�  %&4� �DNA 	��8�:  �
 � �� �$ ��%�$� �>�$ 	+
 � �� �� ���� ���
 ad $� �� ��:�� �<� 30�4� 	+ 	0�+ �DNA 	��8�:  Q$%\�$ �

�%S2 .�
&� $%:$ �� ;Wr+ �I���0 	+ ����� ���v �%S2 � �$ �%� ��A �� 	I#d 	+ 
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  مياوي فعاليت کنتزول په حجرو ک３ .يد جينيتک وظيفه او د عضوی ک

CONTROL OF GENETIC FUNCTION AND 

BIOCHEMICAL ACTIVTTY IN CELLS 

 	+ ����� ����4�� �$ �<��  � �%S2 � 	��8�: �� �
���/M� 	() �-
 3�$�(+ �
 � =���M  � �$ 3j�yC 	+ b: �� %d � 	��8�: "�� ��4d 	+ �$ �/C$ 	C%
 �� J�%I8�
 ����W �%DK �C%
 �8�A �%S2 � .%0 c��RO �
 	+ �� �%� %���� ad �� J�%I8� 	+ �:��

r��M� ����4�� �8�A�� �$ �� �T�� 3A%6 tR0 �%� � �%S2 � �� 3� c��W .%��� c
 ��{ �� � �� �C$� 	+ �%S2 �%d  �  	/R� �� 	� FEED BACK  � 	/�0� 	+ J�%I8�

 �$ J�%I8� =���M  ����� ��/I(� � �%S2 �
&� a�m8�  ��gO �%S2 � 	8�� �� .%S2 	+
 �T 	� �� �� �
&� $%:$ .%0 �5�%@ �0�0$ .�� 	+ =���M  ����4��GENETIC 

REGULATION   �T 	� �
 �$ ENZYMATIC REGULATION   hY��� 	+ �� 3T$�
 =���M  ���4�$��$ ���� *�: � �� 	5�%@ 	4��� 	+ �$ =���M  ���8�: � 	/FC 	+ �� 	5�%@
 	+ �T �� �$ ��$����W �� =���M  	+ ���8�: � �� �� �$��� �A$� ���9 J�%I8� �

$� �4� �� =���M �K ��4d 	+ �$ � �4� �� �$ =L%DK �� =���M  	+ ���4�$��$ � J�
 � 	�������<�� 34�m8� J�K $� �� �A$�FEED BACK CONTROL SYSTEMS   	+

 aI#�0  �%C$ �� � �� �
D��� ;��  
 ;W9 �� �<� �#+ 	�%+ 	+ t��%� ����4�� ��gO �%S2 � 	/�0� 	+  ��.�
&� ���0  

 	� �
 	�����d 	<� �$�� �8�A 	/� 	/� � J�%I8� 3/C$�� �%S2 � 	() ��$�� ��%S2
	+ �%S2 � 	/�0� 	+ ��58� �$ =���M  � ���4I#�0  ��r��M� ����4�� ��gO 3/C$�

 	()�� 	
 �� �C%
 �<��/�$� 	+ l�I� � �� �� ���� $��+ ad ��$�4� �� �$ ��$����W ��
 . ��� 	�����  

  
 � � � � DNA     . 3#�� =O%0 J�%I8� %\<� � �%S2 � ad 	/�0� 	+ aI#�0 z�I8�: �. 3#�� =O%0 J�%I8� %\<� � �%S2 � ad 	/�0� 	+ aI#�0 z�I8�: �. 3#�� =O%0 J�%I8� %\<� � �%S2 � ad 	/�0� 	+ aI#�0 z�I8�: �. 3#�� =O%0 J�%I8� %\<� � �%S2 � ad 	/�0� 	+ aI#�0 z�I8�: �        

(THE DNA-GENETIC SYSTEM ALSO CONTROLS, CELL 

REPRODUCTION) 

  �DNA   � �� �� J�\� ����� �
 �� %\<� � �%S2 � J�� z�I8�: DNA   	+ ���� J�v �
4�m8� �id � �$ ���8�: � �%� .*�H 	+ J�%I8� %I0 �� ���I���M  	/�0� 	+ 	�������<�� 3


 .%��) .%S2 �� �
&��/M���� ) �$ �� 	���	  � �%S2 ���� � .%S2 	/� �$ =C�
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 %� 	() �/2%� hY��� � %\<�� �%S2 � J�� �� 	+ �$ �Y� ��%� %\<� 	+ .��+ 	� =�T$��+
 a(� ��� ��5�$(FERTILIZED OVUM)   .�� �$ ����� ���v � "�
 � "�#�$ � �$

�/2%� �<��� .�%� .*�H 	+ 	���� J�%I8� �  
�<��0 ���� � �%S2 �(CYCLE)    : �
 %� 	() %\<� � �%S2 � �<��0 ���� � �%S2 �

� 3��� ;$�� ���+ %\<� ��$��2 (MAMMALIAN)   _8� �� 	� �%&� 	� %\<� �%S2 �
� �<��0 J�K $� ���� � E �
&� $%:$ .%0 ��I<�� 	+ �� =L*�: ���  10 - 3  	IO�0

 ����2 3<��  �y(}� �$ �j�y(� Y� ��� %� �� =C� �� 	+ �� �%� ��� 	+ =C�
 	I0�����+  � .%\<� ��%S2 J�K $� 3���MITOSIS   �%S2 ��� $� �� �
D��� ;�� 	+

 �DAUGHTER CELL   	+ �� �
D��� ;�� 	+�-��  �<� 'W�I�� � ��� J��L ��
 	-�j 35�5230  	�{� 	id �%� ;$�� �5�{� � ���+ N�W�I�� �
 %� 	() 'W�I�� �� �

INTERPHASE  �
D��� ;�� 	+ .  
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 � ��%� %\<� � �%S2 � � ��%� %\<� � �%S2 � � ��%� %\<� � �%S2 � � ��%� %\<� � �%S2 �DNA      :�
&� $%:$ 	/�0� 	+ ��&� .�8� .�� � :�
&� $%:$ 	/�0� 	+ ��&� .�8� .�� � :�
&� $%:$ 	/�0� 	+ ��&� .�8� .�� � :�
&� $%:$ 	/�0� 	+ ��&� .�8� .�� �        
<� �Y��� �� %\<� 	+ �%S2 ��
&� ��%�  �� 	I#d 	
 �%S2 � %\ 	/2%� hY��� 	+ E

 � ��DNA    ��&� .�8� .�� 	+ 	����W���%� J�v(DUPLICATION) 	) ��� ��%� 
 	+ �� =C�DNA   � ���
�� ��%� 'W�I�� 	() �� � 	I0��� .�� $��+ 	���2 $� �� 

DNA  ��$ �A$� 	Iu8� 	() 'W�I�� � �<(� 	IO�0 N� �� 	u8+ 	���2 78���+$�    
4- 8  J�v �� 	S�I� 	+ �� �
&/�4<� �IO�0DNA   �+�� .�� 	+(REPLICAS)   

 �� %d %�$ 	+ ��/4O � 'W�I�� � �� �
&��
REPLICAS   ��� ��� 	+DAUGHTER  
 	+ �� =C� 	) �
&��
�%S2DNA   .�� �� �� 	() �� 	� 	/H$� 	Iu8� 	���2 78���+ ��

 �8�A �� �IO�0 .�� �� �� �� 	+ �� ��� ��%� J�K ���  	+ W�I�� 	I0��� 	IO�0
 . �
&� $%:$ .��+ 	� ��&� ��+� � ��/4O � 'W�I�� � c$%�i� ��Y���  

 'W����� ��%S2(CELL MITOSIS) �%S2 ��� .�� 	+ .%S2 .�� �� 	�/4O 35�52 : 
 �� �����W���%� ���� .�� 	+ ;�W���%� �� %d �� 	/� �
D��� ;�� 	+ 'W�I��� � �
&��


 �CHROMATIDS   �IO�0 .�� �� �� � 	/F(+ 'W�I��� �%S2 � �� J�
 �
D��� ;�� 	+
 . �
�� ��%� �� .��� 	+  

MITOTIC APPARATUS:            
  	���� ����%I��0 � (FUNCTION OF THE CENTRIOLES)   %�$ ��Y��� N�W�I��� �

 � %�i� $� �� *� ����� � �� ;Wr+ �I��0 	+INTERPHASE   �*� 	+ �� 	/2%� �%C$ 	+
 �� 	() �� 	� ��<(� 	+ �� �A$� 	Iu8� �
D��� ;�� 	+ ����%I��0 � �� �� �����4IC�0

 �I#d �DNA  + �� ����%I��0 	+ %�i���&� .�8� .�� � $� �� .�8� .�� ;W�� �%� �$ $��
 �� �<� 	+ ��$�I0$ �*� ��� � J��%I��0 �� %d �� �
��9  	��IL*�: 	��K l��� �W$��

� 3��� '�4� .%0 "�4IC�0 �
 �� � J��%I��0 �*�: �%d � �%��  ;�W�%I��0 � =L*�: $ �
 	() �
 � �� J��%I��0 ��� .*�: 	() ��%� � 'W�I��� � ��<(� 
� %DK �
D��� ;�� 	+

 .*$� �$ �
&� �%� � �� $�C ��� 	+ J�� %I��0 ��� r: �� %d � 	��IL*�: . 	��K l���
 � �� "�� 	+ ���I0ASTER   �� � �8�A �� 3/C$ ;��ASTER  � 	��IL*�: 	��K l���

 	+ ���W���%� � �$ ��%+ � �I#d � "�� �� 	+ �$ �
&/C$� 	� �I#d �� �C%
 �%C$ 	+ �%S2
$� $� ��� 	I0%� .%0 �
 � �� �� �T $�: %� �� ��%I��0 �*$�� � 	��IL*�: 	��K l��� .*

 � ^8��SPINDLE   l��� .*$� $� �
D��� ;�� 	+	��K  � .%0 ����%I��0 �*�: .�� � 	��IL*�:
 MTTOTIC APPARATUS  �
D��� ;�� 	+ .  
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PROPHASE    � �� �� 	+ �� �
&� ��� 	� �/2%� hY��� 'W�%I��� �A,B   �$C  
 �I#d� �$ �
�*�: J`8F0 �� 	-�j ��  	
 �� �� J��$� %m� �� 	� 	��/<�
 �� =C� �� 	+ �%� 	��IL*�: �%8  =#0 �� 	-�j 	+ �& %��$ � �� 	����W���%�

. �����IC$ 	��/<� 3��W���%+ �$ =(0  
PROMETAPHASE:  	-�j �� 	+.*$� ��  	��IL*�: 	��K l���(ASTER) �  �I#d

 � �$ ����� Z��+ 	��K l��� ��/I(�� 	��IL*�:  �� 	() �*�: �%d � �������%�
 ���� �
�5� 	+ �%S2 � �� %d �$ ����) ����5I�$  �<�D (	C%
    

 METAPHASE  � �� 	-�j �� 	+ : MTTOTIC APPARATUS   	��K ���I0 .��
 	��IL*�:(ASTER)   � �<� � ) �
�� �� �%� ad ��� 	() �
 � ��E   ( 	C%
  

ANAPHASE   �<�����%� .�� 	+ �� ;�W���%+ %d  	() %�� �%I��0 � �� 	-�j �� 	+ :
 �%S2 � J�v J�K �� 	+ �$ �
&� �� 	() �
 � �� �� J�
46  �<� r: 	+ ������%� .*�:

 	() �� �� 	S�I� 	+  �$ �)$�46  daughter   .�� �%S2 � �� �� %d �$ �
D*�: 	���W���%�
 .*$�� �$ �
�� �� ��� 	+ tB{ �
 � �T �
 �$aster   � �
&� �� �%� 	() �
 � �� ad ���

 � �<� F  ��� 	M:$%� �� 	� �C%
 . TELOPHASE  .�� �� 	-�j 	+ �  �/�� � : 

DAUGHTER  W���%��8�$ �  .�%+ $� �� ��� $��+ .�%+ ��� � �� 	� a��� �I�� z��Wr+ ��
 	+ �$ �A$� 	� ^8� .� .��:�� 3�<(� � 3�<(� �� ;Wr+ �I��0 	
 ��  	() �C%
 ��� �
 .�� 	+ .%S2 .�� �$ �
�� $��+ 	5/2 �y/5� �� 	C%
 78u8� 	+ �I#d .�� � �� =C� ��4d

 � �<� �) �
&��
 �%S2H  (�� J��$� %m� �� 	� �C%
  

$ �4���}�  J�%I8� � �%S2 �$ �4���}�  J�%I8� � �%S2 �$ �4���}�  J�%I8� � �%S2 �$ �4���}�  J�%I8� � �%S2 �:%\<� �:%\<� �:%\<� �:%\<� �        
 �8�� � �� 	/4: �� 	+ �� ��� %\<� �$ �4��}� �� �IC� �%\�$ 	+ �%S2 �8�A "�
 �

*�:L � ���`d � E = BONE MARROW   � �<v�+ � 	()germinal   �4gd �  	5R@
 	<� �%S2 �8�A "�
 � �%S2 ���� �8�A �$ ;��/�I�F�$ aI#�0neurons   �B(� �

 	� �Rx �%S2 ��rgOfetal life   c��{  =L*�: ��
 �id � �� ���� ���#�$ J�v 	+ 	()
 �8�� � �%&� 	� 	6�� 	+ J�\� � �
�� J��� c��WLIVER  8/7   	+ ��/4O �2$%: � 	C%


 �� ���C 	/�0�8/1  ���4� ��}� �/j$ �FC 	8�� �) %� ��� ��%� �4�� �}� 	+ 	C%

�8�<(� .%\�$ 	+ %\<� J�K $� �%S2 � �� �
&0�� 	� �/2%� GLANDULAR   � �$ 

BONE MARROW   �� 	+ "�
 � �4/O ���+ 	0�$ %� �� �� *� ����� � �� �%S2 	+
����d�+ �� 	� 	L ;����<��.   
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ون＀ يم يدو  

  ＇لورم فصل

  ا پردې فزيالوژي ، عصب او عضلهيد م５مبران 

(MEMBRANE PHYSIOLOGY, NERVE AND MUSCLE) 

	+  �%� ��$�� � J�K pq$� 	+ �� �<�t�  ����
 � �$ 	8�� 	+ �%S2 �  
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 	���W 	+ ��� _��� ����
 � 	() �%S2 � a���0 	6�� 	+ J�\� � �
�� J��� �� _���
 "�� ��4d 	+  �A$� %m� 	+ .W$��$ 	4� 	+ 	� _��� 	8� � �%S2 � =R#� a���� �+ �$ .W$��$
 N<O%
 	� 	8�� �%S2 � =R#� �� _��� ����
 � 	() �%S2 � .%0 �$�5� %DK 	+ ��$��/�

0�  � 	<� �$�� �8A �%S2 � =R#� �� _��� 3/C$� 	+ �%S2 � =m/H ���8���%+ � �$ =�
 �%S2 � %�i� $� ��$�� �� � �� �� c��W 	� _��� �:��C =�4d$ %DK .��+ � 	�$����� �

�%� .  
DIFFUSION:  �� 	+ .��� �� �$ W�6 	/�0� 	+ ��/4O �� � �� .� 	�/4O .�� "������

 �#
 	� %+ .%0 c��RO �
 	+ �� �%� 	� c��%q 	� ��%�$ �� 3��� ��}I�$ �� J�/-�
 �� ^8� 	+ �
 � �� =�%2 ���<����	+)  W�6 �� _���� (��  ;�� 	+ "�����K	
 �
D��� 

�� �� ��:�� "�����K 	��K .�� �� �%S2  	� �� �TSIMPLE DIFFUSION �$  	� �

 ��FACILITATED DIFFUSION   . .� ��� .���$ 	��� �� �<� 	+ �� ��$�  
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 t��%�� �� �8���%+ 3��5I�$ 	� �
 =�%2 ������w �$ �����<���� � �� "�����K .��0 	+
� ^8�� %� �����<���� � �id � �� �$ �$ %S� � "$%R4&� � 	()# c��j �� � ��#��  %


 	+ N<OFACILTTATED   .��+ 	� =�%2 � ������w �� �$ �����<���� � �� "�����K
 . �� ��A �� .%0 ���8���%+ ���5I�$ � �Y��� ���
  

 � ����
  "�����K 	+ c$%���� %�i� � =m/H �  A   �
&� J��� J�K �86%) 	+ �� 	C%
 	+
%S2 � =R#� =m/H ��$�� � ����
 � 	() ��%+ � �� . �� c��W 	� �C%
 3/C$� �  

 �<�8-4  
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 :�%� %���� "�����K 	+ �� 	���I<  	id  
 � "�����TK 	+ "$%R4&� � � %���� =m/H �:  �8 - 4   � A   � ��%+ � �%S2 � �� �<� 	+

 � "�����K ��$�� �� c��W 	� �C%
 �/C$� �%S2 � =R#� �� 	C%
 �:��C 	+ =m/H ��$��
 �W$��$ � t0�8� � =m/H ��$�� � �C%
 �:��C � �%S2 � ��� 	+ �C%
 �/C$� � �%S2

� �� 	C%
 3:��C 	+ ��%+ �� �%S2 � =m/H ��$�� � �� .%��) %d 38M� �%� .*$ ���+ =R#
%S2 � "�����K ��$�� � .W$��$  	i4d 	+ �� c��W 	� �C%
 �/C$��  	� �
&���W ��� 	+ �C$� �

%S2 � =m/H ��$�� � �%&��   	+ ����
 � 	()Co   	+  �� 	8�� 	+ �%S2 � �$C1  J��L�
 �C%
 �:��C � �%S2 � �%&� 	� ��� 	+ 3C%
 3/C$� � ��%+ � "�����K ���C ��$�� � ��

 ��$�� � 	+ "�����K ���C �� ��8� 	() =m/H � ��$�� � �C%
 3/C$� � �%S2 � =m/H
. �� ��&��/M� 	()�� "��  	L  

NETDIFFUSION     1C -  o(C   

 : "����TK 	+ ���8�w � %���� ��}8��+  3{%
 � "$%R4� � �%S2 �  
 	+ �%S2 � �%&� 	� �� .W$��$ ���#� 	+ =m/H �����T$ 3�8� � �� ��$�C �*$�� 	+ ��%+ �
 	+ ��%+ � �� 	 �q$ 	�����$ ��8� �� $�C 	F� 	+  �%S2 � �$ 	�����w =R\� �� $�C  7L
 �$ 3��� '�4� .%0 ����$ 3�8� � 	�����$ =R\� E �*�$� 	Iu8�� �q��� �{%
 �� ��$�C �*$��

�� $� J�2  �  "�����K ���C "�� �� 	+  �
&� tR0 ���� �%� � 	() �
 � �� 	��:��� ��8�
 �$�5� c��W �� �8�A =C� c��W 
� � 	I0��� �#�� c��j ��� 	+ $�C 7L � 	() $�C �F�
 	/�$ 	� ��&� $��+ � =m/H 3/q��� � ����$ ��4d � �� ��� %&� 	�$�C �F� �� 	����T$ 3�8�

�+ �{%
� 	�����$ 3�8�  �{%
 �� $� J�2 ��� =�%2 	�$�C �F� �8M� ��� s��(� 	+ ��}8�
 �%&� 	� �
&��/M� 	() �}{�8� 78���+ � �Y� �� 	�$�C 7� 	id �� ��� ���� �q���
 �/
 "$%R4&� � 	�����$ ���: ��� 3{%
 � 3� $��+ �� �$�C �*$�� 	+ "$%R4&� � ��}����+ 3{%


��$�� � �� �� 	� .%0 ��� =�%2 	�$�C  . �� 	� ��:�� ad �q��� =m/H �  
 	C%
 	+ "$%R4� � �6� �*� � �8�� � "�#�$ � %���� ��}  � : "�����K 	+ "$%R4&� � %���� ��}  �
 3:��C � �6� � =R#� l�4�0 .%I� 3/�� �� ��}  �� �C$� 	+ �6� � �� ��� ~�j ad ��

 ��$�� �8�A � 	/�0� 	+ ��}  �� � �$ �� c��W 	� ��}  �C%
 � 	() �C$� � �6� � "�����K
 � 	+ �#�� c��j ��� 	+ �C%
 ����
C  � ��}  c��W � �� 	/�0� 	+ "�I#+ � : �� �<� 	+

  c��W � 	() ���0 �*� � �%S2 � �$�� ���<���� �$ �
�� tR0 ��&� $��+} �/
 %�$ 	+ ��
 . �
T%&� �%� ��}  a� �� 	�$�C  
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OSMOSIS 
�$ � �� =�%2 �
�$ �y��C � : � �A$� 	Iu8�� 	/�$ 	� �Im/H ��/I(� � �
 � 	��Im/H s/I(� �
�$ � �� ��9�2 ��/I(� 	+ 	�$���� � "�#�$ � �
D��� ;�� 	+ 'W��W$
 � �%S2 � =�%2 J�K $� �
�$ � �%�� 	� �� *� ����� � �� �$�C �*$�� 	+ "$%R4�

%S2 � �� 	S�I� 	
 �� $��+ �� 	C%
 	+ "$%R4&�� � �� �$ l�0Y+ �  tR0 ��&S��H
 	
�$ �y��C �� $�C .�� 	+ ��%+ � �%&� 	� �
�� J��� J�K pq$� 	+ �� 	+ �� �A%6

 �� $�C 	/
 	+ ��%+ � �$ 3� J��$� �/I� .%DK � J�D%&� ������$ � ��$��/� �$ a���0 �
 � 	� ��$�� �8�A �� ��%+ J�K $� �� ���D%&� �}� �8M� �
&� ���(� .%0 7I(0

�� .W�:$ ���%&� � ��� ���8(� ��D%&� � ���� �8�A � �$ ���SEMIPERMEABLE   ��
 �SELECTIVE  +��% + 7L � 	() $�C �F� � =�%2 �
�$ � �� �<� 	+ �
D��� ;�� 	

 . �
�� �/
 	���2 .��  'W��W$ � �� c�%+ �<+ J�/-� ��$��/� a���0 � �� ��� 	+ $�C  
Osmotic Pressure  � �� J*�$� ��}  	0�+ � J�/-� � ��$��/� a���0 � ��  	+ �%&� 	� :

 � �� ��}  .W$��$ 	id �A$%/<� '�<M� 	+ �I2 �$ �
D�8
 ��� 	+ J�/-� � J�D%&� �
�$
 � �� tR0 ��8
 � ��/4O � 'W��W$ � �
�$ � �� J�/-� 	+ ��$��/� a���0osmotic 

pressure  .�
D��� ;�� 	+  
� �� "�%�� %d  � �� =L*�: 3+�%6 ��  �%&/&F� � J�%&��/6GLOMERULUS   ;�� 	+

 .W$��$ >�$ ��� �� �$ �
&� %I/  _��� .W$��$  	���W .�� 	() �8�� � �� ���IL*�: �� 	+ �
D���
 � �6��I}+ � �� l��� �>�$ ��� �� �$ �
&� %I/  _���PELVIS   �� � �$ �
&0� ���+

	+ �� �A$� %m� 	+ �
&��
 �W��I� 	+ c$%I/  J�%� �/6 � �� ��>�$ 	+ l���   �<� ���9 ��
�� ��� J��L.  
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 � �� �� ��� �L�+ 	/�0� 	+ �%S2 � J��/I�F�$ � $�C��� N��%� �/6 � BOWMAN'S 

CAPSULE   �$ �
&� _4: �� J�#F� 	+ b��
 � _��� ��$%I/  � J�%��/6 � �$ �
D��� ;�� 	+
 � _��� $� ��
 PROXIMAL TOBULE    � ��9 	� HENLE   �� ��� 	+ 

ASCENDING   �$ DESCENDING   	C%
 78I<L ��� � �/��d � �
D%DK  �%� �C%

 �$�: 	+�$ .� .`8� �$ .`8+ �� 	C%
 78���+ �$ 	<���
 �� �� PLAQUE   �MACULA 

DENSA   	+ _��� $��K 9�<� � 	I0��� �
D��� ;�� 	+ DISTAL TOBULE    �
&/C$�  ��
 %}{� _��� ��$%I/  � 	I0��� 	() �� 	� �$ COLLECTING DUCT   	+ �� � ��
 �$ 

COLLECTIONG DUCT   ��� 	+ �� 	S�I� 	+ �$ COLLECTIONG DUCT   ��
 � �$ �
&/C$� RENAL  PAPILLAE   	+ ��9 	� RENAL PELVIC   �� �
&� J��$ ��

 �� �6��I�+ �� %d250  ���  COLLETING   DUCTS   �� %d 	+ �� �� ��:��
COLLECTING DUCT   . �
&��v$� 	() �����%�� ��W��/) � Q�R�%5�  �W��I� ��  

 =L*�: �W��I�� =L*�: �W��I�� =L*�: �W��I�� =L*�: �W��I��(URINE FORMATION)             
 ��/4O ��D�� �� � 36��I�+ � . �
&� �$%@$ �� �W��I� 	+ �� .W$��$ ��$�� ��/I(� �
 � 	() ���
��v � �6��I�+ � E b}D %I/  J�%� �/6 � �� : �A$� 	Iu8� �� 	S�I� 	+
 �� ��� 	+ �� ���
��� � �6��I}+ � W$% $ ��$�� � 	() �8�� � E 	� �8�� ��yI�$ ��$��

�0$ 	+ ����M� 3
�#2 � .W$��$ �$%@$ � �W��I� � �
&� J��L J�K ���9 	+ '-   
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 	+ b��
 � =L*�: �W��I� � ( .W$��$ W$% $ � + .W$��$ ��yI�$ ��
 � ) E .W$��$ b}D%I/ 
 ��$�� � b}D%I/  J�%� �/6 � �
&� ��%� 	/�0� 	+ b}D %I/  J�%� �/6 � �� J�#F�

�� 	+ ��Wr+ �  	() �8���%+ 	� �
 )    =m/H 	� �
 �$�� .%\�$ 	() �8�� � �8M� �� "
+�%�� ��$%I/  	+ 	() b��  � �� _��� ��$%I/  � �
&� J��$ �� J�#F� 	+ b��
 �

 � �� �$�� �8�A �$ ��� ���� 	� �8�� 	�%&
 �� �$�� �8A �$ 	
�$ �
D%&� 	() �8��
��� 

PERITUBULAR CAPILLARIES  �
DW$% $ 	� �����
��� ��9 	� .  
/6 �� J���/M� �W$��$ � b}D%I/  J�%� .  

(DETERMINATION OF THE GLOMERULAR FILTRATION RATE 

(G.F.R)  

  .W$��$ b}D%I/  J�%� �/6 � (G.F.R) �� 	+d �� 	5�{� .�� 	+ �� �</C �/125  3/�
 �� �$ .%I��180  �� ��� .�� 	+ .%I���<v$  �$ .� ���20[  � �6��I}+ � ��Wr+ �8�� �

J�%��/6  	+ b}D%I/  J�%&� �/6 �  ��  	C%
 	id ��Wr+ � �
&� %I/  	/�0� 	+ %&/F� �
	/�0� �
&
�#2 J�K ���9 	+ �
&� %I/  .  

FILTRATION FRACTION = PLASMA FLOW  

  z����W$ ����/� � �$ �W$��$ � ��}  � z���I0  �����d � .W$��$ b}D%I/  J�%� �/6 �
J�%� ��/6 � �� �W$��$ � ��}   � ��}  � %�/�F� � J�%� �/6 � ad �$ ��$�C �*$�� 	+

 �W$��$)1(K   : �<� 	+ ����M� � �� �
&��/M� 	/�0� 	+GFR = K1 X NET 

FILTRATION    ��NET FILTRATION PRESSURE   %�/F� � J�%� �/6 �
 � 3T�L �� ��� 36�8��4� 	() �W$��$ 	� ��}  � z����W$ ����/� �$ z���I0 �����d
�� ��$�{ �� 	+ �Y�� �4O ��� s��(� �� �$ $�C .�� 	+ b}D%I/  � �%&/F� � J�%� �/6 

)� ( 	+ �� ��}  z���I0 �����d � �� �C$� 	+ %&/F� � J�%� �/6 �GP  ��� J��L .%0
� �$ ) �
&� tR0 b}D%I/ � 	+ �� �� J�#F� 	+ b��
 � ��}  z���I0 �����d � (BP  

) ��� ���8(� 	() b}D %I/  � �$ ��� J��L .%0� � ��Wr+ � %&/F� � J�%� �/6 � (
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 �-18  
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NETFILTRATION PRESSURE = PRESSURE = 60-18-32= +10 mm Hg  

 ' �0$ 	+ ����M� 78���+ �  
X NET FELTRATION PRESSURE  1GFR = k 

 .3� J��$� �� 	���M� 78T��9 	+ �W$��$ 78���+ �%&� 	�  
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  �� 	e�%)GFR   �6��I�+ �*$�� �125  b}D%I/  ���C �$ �� 	5�{� .�� 	+ .%I�� 3/�

10  . �� l�4�0 .%I� 3/�  

5,12
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1 ==K 
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 	8�� �� 	/� �8M� �
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3� .  
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 ��$� ��$����W �� ��}  3���%� 	+
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&���W =���5� �� �
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24 

 

 �� b}T%I/  J�%� �/6 	+ �� 3T�� �$ �
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 	� �C%
 ���� "�
 � =R#� �<+ 	8�� �� .� .%RC6��I�+ ����  ���� � "�
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AUTOREGULATION   . �
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VASA RECTA      : : : :        

 �8�� ��$ �
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 �(�  �6��I�+ � "��%� $� �
���� ;�� 	+
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 �$ 	I<L �<� �W$�� 	+ .%0 ���
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 ��4�<0$ 	+ ���� � �4M�$ N<O 3O� � J�K $� "�
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  فصل پن％م

  ا امتصاصيافراز او ب لهيوسو بولونو په يد پ＋تور－ي د ت

(REABSORPTION AND SECRETION BY THE RENAL 
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 ��$%I/  	+ �� .W$��$ ���� �%d� �
&
�#2 "�� ���9 	+ �
D%&� ��:  
FILTRATION = GLOMERULAR FILTRATION RATEX PLASMA 

CONCENTRATION   
 .Wr+ � �� 	8�� 	+ �$ �
&� %I/  �<� �$W$ 	+ �� �$�� 	id ' �0$ 	+ ����M� 78���+ �

 	� t��%� .%0 ���8���%+�#��  .��� 	����� 	() W��  �/6 � J�K 	+ J�\� �  
 �� ;$%6 �� �� ��Wr+ %I�� �� 	+ =m/H W�� �/6 � �%&� 	� �� W�� �/6 $���5� 	id �$

 �
&� %I/  �� ��� .�� 	
180  . �� .%I��  
180 L / DAY X 1g / L= 180g / DAY 

  �8M�180  �$ �
&� %I/  �A�� � W�� �/6 	�$%6180  	�%&
 �A�� � W�� �/6 	�$%6
 �
&� �$%@$ 	� �&d �<� ����� 	+ W�� �/6 ��$%I/  � �� =5�52 	+ �� �
&� ��yI�$

 .  
����    TUBULAR REABSORPTION      : 	�������<�� s�0�+ �$ s�I�$ : 	�������<�� s�0�+ �$ s�I�$ : 	�������<�� s�0�+ �$ s�I�$ : 	�������<�� s�0�+ �$ s�I�$        
  �� ���� ��� �REABSORTION   ��/�I�+$ � %&� �
�� � �Y��� ���
 	id �
&� $%:$

 � 	I0��� �$ �� %&� 	� _��� J��}�I0 %I�$ 	() "$%R4� �PERTTUBULAR 

CAPILLARY   �� �� �C$� 	� �8T� 	�%&
 ��9 � "$%R4�+� 	� �$�� J�K �$ 	
�$ �� �
 � ��$�� �� � �� �� ���� �$��  �-8� REABSORPTION   s�I�$ � �� 	�/4O 	+

 �$�
&� 3���� 3/2%� J�5I�$ � s�0�+.  



 
 

29 

 

  ACTIVE TRANSPORT   �
 	() ��-� �0$� � J�5I�$ ���� ��� � �� 	/� :
 �%�� =m/H ����4�� 3{%
 c��W �� 	� ��-�%��  �
D��� ;�� 	+ J�5I�$ � s�I�$ � ��

 W�� �/6 � 	6�� 	+ J�\� � �
&0� ?%y� 	+ ad ��%�$ �� 	�/4O �� 	+ ��D%&�� ��
 � c��F#�$%� s�I�$ � (�%� =m/H c��W 	I/d �� ) 	� �8�� 	() ���
 ���� J�5I�$

 ��$�� �-8� � �� �� %�� ���
 ad $� 3��� ;�S�$ 	/�0� 	+ ��/4O 

REABSORPTION   �<� 	}&4d 	+ 	
�$ b<�� �
&� $%:$ �<� s�0�+ �� �$ s�I�$ 	+
 	� ��-� �
 	()  ��-� �� � �
D��� ;�� 	+ 'W��W$ � �� 	/�0� 	+ ;����<�� s�0�+ �

 . �
D%&�  
PASSIVE TRANSPORT   	() ��/�I�F�$ � �� ���
 ��� � J�\� 	L J�5I�$ s�0�+ � :

� � �� �%� �� 	+ .� 	��D%&� �
�$ � c��{ ���� � �� �
�5�  	+ �
�$ � "$%R4� �����
 ��
 	+ �����
���� 	��D%&� �
�$ � �%�� PROXIMAL   .%��) �8M�  �� c��W %DK �� 	C%


 ��yI�$ 	�%&
 �W �� 	�2�� �� 	+ l��� � �$�� �-8� ����  �
�$ � .W$��$ 	i4d 	+
�$� �� 	C%
 78���+ ��� �/��d � �� c��W ad ��yI�$ 	�%&
 ���� � �� �
�5� 	+ �


� 	� c��{�% �
&� $%:$ 	� '�0$ 	+ =m/H c��W � ��$�� � .%0 ��<+ 	��D%&� �
�$ �.  �
 	��D�%&� �
�$ � �%� 	� c��{ ���� � �� �
�5� 	+ �
�$ � �� 	C%
 78���+ ��� �/��d

<+�0$ 	+ =m/H c��W � ��$�� .%0  � ���� � �
�� $%:$ 	�+ 	 distal   � �$ collecting 

duct   � �� �C%
 ANTIDIURETIC HORMONE   	+ �
�$ � �� =��2  	+ ��$� 	I� �
 c��j �<� 	+ J�5I�$ s�0�+ � 	()�� 	��T%&� �
�$ � �$ �%� c��{ ���� � �� �
�5�

 . �#��  
 . ;�n�� N�$%�/� � ��Wr+ �  

 (THE CONCEPT OF PLASMA CLEARANCE)  :  
 � PLASMA CLEARANCE  $ � �$�� s/I(� �� �� c��{ 	id 36��I�+ � �rBj

 ��� $�: 	() ��Wr+  
 �� 3#�0 �0 	+ �
D%&� 	() �6��I�+ � ��Wr+ �� 	/� 	6�� 	+ J�\� �0.1   �$�� ;$%6

 �T 	() $�C �/
 � �$ �%��0.1 �{� .�� 	+ �$��  ;$%6�� ���C 	/�0� 	+ �W��I� � �� 	5 E
 	/�0�+ �6��I�+ � ,�-� ��+  	+ 	() ��$�� � �� 	5�{� .�� 	+ ��Wr+ �#�0 �0

 . �
&��+  
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 �� ��$%I/  J�%4�/6 	+ �� �$ ��Wr+ �0 �0 �� 	+ �� =��2 J�� ��� 	+0.26  	�$%6 �/��
 �
�%�� �� �W��I� 	+ �� 	5�{� .�� 	
 �� ����� �$�5� 	id �$ .� .��:�� ��� ��18.2 

� ��Wr+ �$�5� 	id ,�-� ��+ .� 	�$%6 �/�� �6��I�+ � �<� .��+ 	+  �� 	5�{� .�� �
 J�K ���9 	+ �� 	5�{� .�� 	
 �T  �$�5� (�
���+ ) �
&� r: 	() ����� � 	/�0� 	+
 � �
&/C$� �� �W��I� 	+ �� 	5�{� .�� 	+ �� ����� �$�5� 	id �� 	/� �8M� : �
&
�#2

$%�/� ����� � E �� a�#5� �$�5� 	+ ����� � �0 �0 �� � ��Wr+ �� ��Wr+ 	+ 	()�� N�
 . �A$� 	� ^8�  

7026.02,18 =÷  
70 �
&� %I/   �� J�%� �/6 	+ �� �� �$�5� 	id ��Wr+ � �0 �0 �8M�  	5�{� .�� 	
 �$

 . �
&��+ 	() ����� � 	/�0� 	+ �����
 ���� ��  
 . �
&��/M� �$ 	R0�-� 	/�0�+ J����  ���9 � .��+ � ���� �%d � N�$%�/� ��Wr+ �  

 � ��$�� ��/I(� � �$ ���� .W$��$ 	+ ����� � 36��I�+ 	() ;�n�� � N�$%�/� � ��Wr+ �
 	() �$�5� 	� �W��I� � �$ �W��I� E ��Wr+ 	+ =m/H �� =C� b�O 	+ � N�$%�/�

 �
&� .W$��$ �$ 	R0�-� .  

PLASMAINRATIONCONCENT

URINEINIWLONCENTRATMLOFVRINEQVANTITY
CMLCLEARANCEPLASMA

min)/(
min/ =

  �

 : J���/M� �W$��$ � b}�%I/  J�%� �/6 � 	/��0� 	+ N�$%�/� b����$  
) ���*� �� "W� ���<���� �$ �� ��$%<0 ���+ �� �� b����$5200 .%0 3��0$ .%DK 	+ �$ (

  J�
��� � �$ �
D%&� �<� 	+ �I0%� � 	�  J�#+�� b��
 � 	/�0� 	+ b}�%I/  J�%� �/6 �
	+  �� b}�%I/  J�%� �/6 	+ =m/H �� 	/R� � � 	� �#�� 	� c��j p�%� �$ lG: 	/�0�

 J�
��� 	+ 	() J�#+�� b��
 � �� b����$ �$�5� 	id �$ �� ���#� .%0 ��Wr+ � �8�O
 � �%&� 	� '�0$ 	+ ��/-� ����4�� � �� ���#�  .%0 �$�5� b�O 	+ �
�/C$� ��

�Wr+   �0 �0 �0 	+ =m/H b����$ �� �0.1  �$ ;$%60.125  	5�{� .�� 	+ b����$ 	�$%6
 �$  �� %&� �� �W��I�0.125  	+0.1  	+ 	()�� N�$%�/� ��Wr+ � b����$ � �� a�#5�

. �A$� '9  

125.01.0
001.0

250.0
125 ÷==  �0 �0  
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 .��+ �  J�5I�$ b����$ � �W��I� � .%0 c��RO �
 	+ ��125  	+ c$%I/  J�%� �/6 30 30
�{� .��) �� 	5�{� .�� 	+ b}�%I/   J�%� �/6 �� =5�52 	
 �� �� $��+ ���
 �� 	5120 

 . �� �� �� .%0 N�$%�/� ��Wr+ � b����$ ( 30 30  
 J�I����(MANITOL)   J�%� �/6 � ��A 	+ b����$ � Q$%\�$ �� �� ��$%<0 ���+ �
 ��

���+ �� �/C$ ��� 	()�� �y5� 	+ �����/M� � �W$��$ � b}�%I/  ��  	/� ad  .��� 78
 	� c��j lG: 	�%&
 �$ �%}� �� �C%
 	+ �R�
 ��$ � �� .%&� �� b}�%I/  J�%���/6 	


. �#��  
J���/M� "��%: � �8�� � �$ ��Wr+ � �� �6��I}+ 	+  

 � PARA AMINO HIPPURIC ACID (PAH)   	/�0� 	+:-  
PAH  ) �
D%&� 	() "$%R4� J�%� �/6 � .%0 7��0$ .%DK 	+ "�� 	+ b����$ � ad94[ �$ (

) .W$��$ 	4�6[ �� ��� "$��� �� "�
 	+ 	�%&
 �� 	8�� ��T�� 	
 (PAH   b����$ � 	()
 �$�5� �� �� 	/� �8M� E �%� ~%  .W$��$ .�� PAH   	() b}�%I/  J�%� �/6 � 	I0���

� ��Wr+ 	+� +�
&� ��� � 	+ ;��/�I+$ � �R�
��$ ���� p� %� �� �R�
��$ 	�%&
 	/�0.  	/�
 .W$��$ .�� �A�$� 	() �6��I�+ � 	8�� 	+ ��PAH  � ,�-� ��+ �� ��:�� �<+PAH  

 '$%/��� [  "�� �� 	+ �
&/C$� 	� �6��I�+ �� �� ��Wr+ �$�5� 	id � ¡   30 30
 	() �/4: � ��Wr+�� [ %: �� �6��I�+ ��Wr+ �%�� 	� ��� "�� ¡   	+��  a�#5�

 .�
���/M� 	()�� "��%: ��Wr+ ���v� �� 	5�{� .�� 	+ ��
91

585
650 �  سيسي=

 �A$� '9 	+ 	()�� 	5�{� .�� 	+ "��%: ��Wr+  
 J�\��+ ;$%6 �/�� �� �%&� 	� 	6�� 	 PAH   	+ �$ �� ��:�� �� ��Wr+ 30 30 �0 	+

 �� 	5�{� .��5.58   	�$%6 �/�� PAH  + �� 	S�I� 	+ 3� %&� �� �W��I� 	585  30 30
 � �� 	5�{� .�� 	+ ��Wr+ PAH  ..���� r: 	()  

  

01.0

85.5

1

585
585   سيسي=
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  شپ８م فصل

  د اسکل＀５ عضلي تقلص

(CONTRACTION OF SKELETAL MUSCLEE)        
 "�
 � Q�R�%5�40[  �$  crgO ���`d �10 [   �� crgO E �#/� �$ .*W �  

 . 3�����$ z�������  �/gO � =&/<0$ �  
(PHYSIOLOGIC ANATIOMY OF SKELETAL MUSCLE)  

 �W �� � 	/gO Z&/<0$ �� s�� 3/gO %d Q�R�%5� �� .� ��� t��%� 	() � ���$ %&4� c
��� �%
$%
 .%0 ��D�>�$ � �/gO �  � E2 [   .�� � �T �� %d ?���$ J�v ��� .%&0%
 	()

 . �� ��� t�yM� �%� =�M{�� �� 	C%
 78u8� 	+ s�� � �� 	/�0� 	+ tyO  
 SARCOLEMMA  �%S2 � �� 	id 	
 �� .� .�%+ ��%S2 s�� 3/gO � �4���� %0 :

 � �� .�%+ 3/j$ PLASMA MEMBRANE    . �%� ��A �
D��� ;�� 	+  
 SERCOPLASMIC RETICULUM:  �
&� J��� "�4IC�0 �
 �� �� � ���$ 3/gO 	+

 . �
D��� ;�� 	+ a��� �I�� z��Wr+ �� %0 � �$ �%� J�� %DK �� �/5� 3/gO 	+ ��  
  

 MYOFIBRILS  ��:�� ��%R� ��� ��W �) %� 	() �) �� � �� s�� 3/gO �� %d 	+ :
 �� ���
&� J��� �� �<� ���9 	+. ��   �� %d �� �� ��� J��L �� ���40�

 �8) %� �8) �W a�� �� � ��%R� ���  
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MYOSIN FILAMENTS   .�W ��� � �$ ACTIN FILAMENTS   �� �� ������ t��%� �� 	()
. �%� J�� an� �� �/5� 	+ �/gO � �� �� =L*�: �����<���� �8���%+ ���� � $�  

 � Z- DISK   ����8��r  � b�I�$ �$ b�W��� � �� b���%+ �R��%� �� 	) �I8��r  �0$� �
 � �#+ 	�%+ .�� � �� 	C%
 	id ��%R� ��� � �%� ~%  	()Z  ���� �� b�� 	+ ���<0 �� 

 �
��SARCOMERE  �
���� 	��� 	+.  
;���<�� �/5� � �/gO �  

(MECHANISM OF MUSCLE CONTRACTION):  
 ��-�  �C%I0$ � %���� %0 � �� a0� �8���+ 	+ �<� (RELAX)   �8���9  �$ =��2

 b�I�$ � �� =��2 	+ �C%I0$ � �� ��� J��L =��2 �y/5� %���� %0 � �� N<O
  � 	��I8�4�� Z    � 	��I8��r  $� �� =C� 	+ �/5� � �$ �
�� �%� 	() ���<0� �Z   �

 	+ 	��I8��r  $� �� =C� 	+ �/5� =C� 	+ �C%I0 � �$ �
�/C$� �� ���I8��r   b�W���
 � 	�%�
 	��I8��r  b�I�$ � ��Z   =C� 	+ �C%I0$ � 3/gO � �
�� �%� 	() ���<0�

 �� 	/� b<�� �
�� ��n� �� ^84� 	+ ���I��r  b�W��� �$ b�I�$ � �� .�{ 	id ��
� �I�� z��Wr+ �� %0 � �� %�� 	() s�� �/gO � ��}8��+ b}�$()  a�� c��W �� 	

$ a�#/� � �$�5� 	����� b�W��� �$ b�I�$ � �� .�{ 	id �$ ��� ���8� �� J%R� ��� 	+
 �� =C� 	+ �C%I0$ � �
�� tR0 ���� ��%� � �/5� � �*�$� �<� J�M  	+ 	��I8��r 

 � ���I8��r  � b�W��� � �� .�{ �}� � 	id CORSS-BRIDGE   _8� E �
�� $��+ 	()
.�
��  

 �C �/5� �/gO J�vyc��j�  
(CHARACTERISTICS OF WHOLE MUSCLE CONTRACTION)  

C �/gO ���v �y J��L "�� 	L 	+ 	/�0� 	+ �}� ��$ � �/gO .��0 ��� � c��j�
 �{%
 � �<� a�5I#� 	+ �� �$ 	�R8� � �{%
 �RyO � �/gO � =��2 �y/5� $� �� �
��

	S�I� 	+ �
��  ��$� 	/gO 	+ 	/�0� 	+ 	�R8�  � ����� ��� � �� �/5� �/gO ��
  � �/5� $� �
�� $��+ �%� ;$�� ���+ �C%
 ����)ISOMETRIC  � �� �$ISOTONIC   	+

.�� �<�  
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ISOTONIC CONTRACTION �� =C� 	+ �/5� � �/gO � �� �
�� ��� 	� �/5� 	id :
 	+ �� J���  	�� ��$� `8� �� 	/gO 	+¢-��  N<O%
 �� �<�ISOTONIC  d �/5� 	i

. �� .`8� �$ �� 	/�0� 	+ ��}  �  	/gO �� =C� 	+ �/5� �/gO � ��  �
�� ��� 	�  
 �/gO �HYPERTROPHY    �$ ATROPHY   � �� 	��� 	/I�  	��v �/gO � �%�� 	� :

 J�K  $� �/gO � �
����  ;�� 	+ � �%�$ � �/gO � �� .*� �� �$ � �%� %FT�d � �/gO
 �� s�� �/gO �� %d 	+ 	/�$ 	� %�4� �  ���I8��r  b�W��� �$ b�I�$ � ��$���� ��/I�

  $� s�� � �
���� s�� �/gO %d �� 	S�I� 	+  �� �A$� 	� ^8�   � ��$���� FIBER 

HYPERTROPHY   � �� ��$��H J�K  $�  	/�$ 	�  ���y/5� �  ��rgO � �� �
���� ;�� 	+
 ��{ �#H�  ��� .%d  "�#�$ �T �%�� 	� �
�� J��� ��$� 	� ^8�� '�0$ 	+ ��{ ����W
 ��rgO 	+ .W$��$ �/ �� 	+ �� .��� 	+ �I�d �#�  � �� 
F� � �Y� $%:$ c�y/5� �/gO

 ��.�
�� J��� � �%� %FT�d  
 	+ �8����%+ �y/5� � �� 	� J�4MI0$ .��+ 	� =C� c��W �� � crgO �� 	/gO �%�� 	�

.�
�� tR0 � �%�$  � �/gO � ��  	S�I� 	+ �$ �A$� ��$�4� �� �$�5�  
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  اووم فصل

  تيد اسکل＀５ د عضل３ تنبه

(EXCITATION OF SKELETAL MUSCLE) 

 	��D%&� ���n�R8� 3RyO � 	� � ���$ 3/gO =&/<0$ �  
(TRAMSMISSION OF IMPULSES FROM NERVES TO SKELETAL 

MUSCLE FIBERS) 

 ��$�{ � ��(� � �� 	/�0� 	+ � ���$ � �
�yO$ �$�8����� ��� � 	����� �/gO Z&/<0$ �
 �
�yO$ 3�%2 ��� � "%{(MOTONEURONS)   �� %d 3��� t�yM� 3/C$ �}8� 	()

 � �� =��2 ����� 	+ �� �C$� 	� �/gO �� s�� 3RyO300  �/gO � .�0 �) %� 	()
 ��A �� �/gO �$ tyO � 3/��� .%0 �/gO 	� �� 	/� tyO �
&� tR0 	�R8� � � ���$

 � J�&� NEUROMUSCULAR JUNCTION   �/gO � �<� ���8\I0$ 	+ �
D��� ;�� 	+
	+ � ���$ 2[  �#H � �� s�� �/gO �� %d �W$�� �� JUNCTION �%�.   

 � NEUROMUSCULAR JUNCTION   �$�8����� �� 	/� : ������$ z������� 
 	+ 3A� ����
 � 	() ��%+ � ��Wr+ � �� �� 	C%
 	id 	+ s�� 3/gO � l�yO$
 	H� �� �W�8�  �� �����4IC�0 �5/i� �*� 3RyO 	+ s�� 	+ �/gO � �� 	C%
 ���y�$

 � 	��IL*�: MOTOR END PLATE   . �
D��� ;�� 	+  
 3RyO� W$% $ b���� ��I�0$ � �/8��%� (TERMINALS)  : 	/�0� 	+  

 � �
�yO$ � �� ��A �� 	+ �
&0�� 	� �C%
 3��y�$ �/gO 3RyO � 	�R8� 3RyO �� 	/�
 	+ b���� ��I0$ 	() �C%
 �%C$ 3��5I�$SYNAPTIC   	C%
 �� 	+ E �
DW$% $ �� � �#�

$ �� � b���� ��I�0$ �W %DK �$ �
&� tR0 	�R8� � �GC$ � b���� ��I�0$ �� 	/�0� 	+ a�$��
 � �� ACETYLCHOLINE ESTERASE   ���� ����
 � 	() � �#� � �
���� ;�� 	+

 3��y�$ 3/gO 3RyO � �� 	�R8� ���O �9�� �� 	� %���� "$%R4� 	
 s�� 3/gO � �$ ���
 	+ �
&0�� 	� �C%
 END PLATE   �A$� 	Iu8�� 	()�� ��}8��+ b}�$  .�8� ��� ��

8� �  s�� 3/gO � ��. �
�� tR0 	�R  
 �� ���6$�� 	/4: �� 	+ �� ��� %���� s�� 3/gO 	+ "�� 	+ b���� ��I0$� ���6$�� �8�A 

 METHACOLINE , CARBACHOL   �$ NICOTINE   � ���6$��  $� b<�� �� ����
 �%� 	� %���� ���6$�� �� 	+ E .�&� tR0 �//� 	u8� � b8���� ��I0$ � �� 	/�0� 	+ a�$��$ 	id

	+ �$  	()�� 	/� 	/� ��� ;$�� .��+ 	� �IO�0 �) �I2 �5�{� �) �� � �� %���� ;$�� "�� ��
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 � �/yO � �� �/5� �#+ 	� %+ SPASM   �$ 3A%6 tR0 J�5I�$ � ����0 �� J�y�$ ;�� 	+
 ��I0$ � %���� b���� ��I0$ � ���6$�� $� �� 	<A �
&0�� 	� �/gO 	�R8� �� ��
D%+ 	�

R8�  �GC$ �  b���� . �9�� 3� 	� %���� "$%R4� 3/gO 	+ �� 	S�I� 	+ �$ �*�$� s{�� 	+ 	�  
 	<� ���6$�� �8�A NEOSTIGMINE , PHYSOSTIGMINE   a�$��$ b���� ��I0$ �

 � �<� �#+ 	�%+ 	+ b���� ��I0$ ��� W$% $ c��W "�� �� 	+ �$ �*� 	u8�� 	� %����
 3/gO 	()�� �� �
&� tR0 	�R8� � �/gO SPASM   � �$LARYNGEAL SPASM 

  . �
&� tR0 �%� � "�#�$ � %�$ 	+ ��&� $��+ �  
 MYASTHENIA GRAVIS  3/gO 3RyO 	� J�5I�$ 3���0 � �� �� =��2 3q%� �� :

 �� 	M{$� ��  ��&+ �� �
&� $��+ 	()�� �/  ��rgO � �$ ��D%&� �}� 	() �C%
 3��y�$
� ��� E .� *� ������ �� �</C .�W ��%+ �� �� �
& MYASTHENIA GRAVIS   �� 

AUTOIMMUNE   =� �M� �� .� 3H���� (IMMUNTTY)   � b���� ��I0$ � ��
 .�
&� $��+ �� �
�5� 	+  ������$  

 ��}8��+ b}�$  �/gO �(MUSCLE ACTION POTENTIAL)  :  
 "�� 	+ � ���$ 3RyO � Q�8�O �� =}T $��+ �$ J�5I�$ �id � �$ ��}8��+ b}�$ �/gO ��� 

 	()�� ���9 �� �� �� 	y2 	+ �$�5� � �� %�+�� �A$�� �$ ��� �-
 	()�� �<(� ��
:�
&� 	�����  

�  3�8� � ��}8��+ b}�$ ��%+ � �� =C� 	+ =2$%I0$ � �/gO � x80  ��8� �$90  3/��
 . �� .W$��$ 	+ � ���$ 3RyO �$� b����� ��� � Q�R�%5� �� �� ���2 	+ ����  

���}8��+ b}�$ x  �� ���2 	+ ����� 3/�� 	u8+ %� 	() �� � �� ��rgO 	+ Z�/<0$ �
 . �� �
�yO$ ��$� b����� ��� � .�8� 	u8+ Q�R�%5� �� ��  

� � �� 	���� 	+ J�5I�$ ����0 � �/gO � x3  %� 	()5  �� ��� �<v$ �� ���2 	+ �%I�
� 	+ =O%0 J�5I�$ � ����0 � �� �
�yO$ .�$� b����� �RyO 	+ b<���&� 	R��� .�3   	()

 %�5  c�� �� �
�yO$ .�$� b����� 	+ �8M� �� �� ���2 	+ �%I�13  . �� c��W .�8�  
 	+ �� ��� %DK s�� �/gO � Z&/<0$ � : ��}I�$ ��}8��+ b}�$ � �� 	/gO 	+ Z&/<0$ �
 �&d �$ ��� ��}I�$ �� ��>�$ 	+ s�� � 	/�0� 	+ "$%R4� �-B0 � ��}8��+ b}�$ ,�-� ��
 �/5� 3/gO �8A�� �� 	/� E 3��� 	� ��I}�$ ��� 	+ �C%
 3/C$� � s�� � "��%: �{%


: �{%
 ���
 �
&� $��+ �� �/�%R�  ��� J�v 	+ �$ �� %&� 	� �C%
 3/C$� s�� 3/gO � "��%
 3/gO 	+ ��}8��+ b}�$ $� �� �Y� $��+ "��%: �%� �$%{ ���� 	/
 %� ��   �<� r: 	+ ��
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 � �� s�� transverse tubules    � �� 	/�0� 	+T. TUBULES   	�%0 E �
D��� ad ;�� 	+
�/gO 	()�� �� 	S�I� 	+ �$ �
&0�  � ��}8��+ b}�$ �8M� �
&� $��+ �/5� T  

 � 	� ������ 3/gO �%� �$%{ 	0�+ � �/�%R�  ��� � �<� 3��q%O �� 	/�0� 	+ �����
���
 � ��� ���� ��9 � $�C �/
 �$ $�C ��� T  $�C��� � J�K ���   	+ ��}8��
 b}�$ �����
���

0 	+ ��D$Ww � ������w � a�#/� � 	/�0� 	+ �/�%R� ��� �� �� �
&� tR0 �/5� �/gO � tR
 � 	� ��/4O ���v  

 EXCITATION CONTRACTION COUPLING  � ��� Y��� ;�� ���9 	+ �� �
 �� �<�  
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  م فصلــــات

  تيپه ملسار عضله ک３ تقلص او تنبه

(CONTRACTION AND EXCITATION OF 

SMOOTHMUSCLE)  

 £�#/�(SMOOTH)   �$ ¤%O � �/gO � ��� �*�: 	() � ���$ �*� � �� �/gO
/<0$ � 	6�� 	+ J�\� � �� �*� �%DK 	� �/gO Z&/<0$ � =R#� �(� � ��$��>�$& Z

 J�v �/5� �  �� �>�$ .�8� �W �$ ��� .�8� �%D� 	� �gO £�#/� =R#� %B{ �/gO
j ad �� 	/gO £�#/� 	+ �� ��:�� �� 	/gO 	+ Z�/<0$ � �� c�0�0$ �8M� ��� ~�

 � Z&/<0$ � ��� �0$� �$ .�{ lG: � ���I8�r  b�W��� �$ b�I�$ � E  ��}8��+ b}�$ �
 3<T�  � .%0 �/gO £�#/� � ��gO$ ���� � �/gO £�#/� � b<&� �� "�� 	+ �/gO
 N<O E 	��L�+ � =L*�: J`8
 �/gO� 	6�� 	+ J�\� � �%� ~%  '�0$ 	+ ���IL*�:

�4M�$�� E$ 	�R8� E 	�� � ��%� ~%  .%0 �
 � �� �5�%@ %���� .  
 . �T 	� ��� �� �� ��� a�#5� �C%
 �4n� .�� 	+ �/gO £�#/�  

MULTI UNIT SMOOTH MUSCLE �$  	� �/
 �TSINGLE UNIT SMOOTH 

MUSCLE 3T$�  

MULTI  UNIT SMOOTH MUSCLE  �#/� 	y(}� � �/gO £�#/� J�K $� :
 %d �� �� �*�: 	() ������ � �/gO �� =���M  �<� r: 	+ 	() �
 � �� s�� ��

 ��� t�yM�  "�� 	+ �/gO � Z&/<0$ � 	/�0� 	+ tyO �� � �� .%\�$ �$ ��� �/5�
	+ �� 	+ ��%+ �� �}H �<���
 � �� s�� %d �$  ��    8 -1   � �C �
�� J��� �� �<�

 � �6%I0 � �� l�%6 �� 	+ �� 
� %DK �<+ c�y/5� .��C 	+ IRIS  �2�{) E (	 

CILIARY   ��&e: � ���I�D� � �$(ERECTION)   . �� �/��� �/gO  
UNITARY SMOOTH MUSCLE   �� 	<A �� �<���� 1�<}� .W$��$ .�� ;�� $�

� 	+ 	</
 �� 	� 	����� 3/gO  �W$�� $��  �� �$ �/0 �  �� 	/gO ��/I� .�� �� ��%6
�A �� 	+ J�v �$ �� ������ =L*�: �T 	() ������ ��W  ��� �/5� "��  	+ Z���  �� �

 ��}8��+ b}�$ 	/R� �� 	� �� �I�� �� �����A �) 	+ .%0 �
 � �� 	����� �/gO �� �
 E ����$�: 	+ f�}2$ � "�
 � �/gO J�K $� 3��� ��}I�$ 	� �
 �� .%0 7��0$ .%DK 	+

��� �� �6� .%\�$ 	+ �8�� � �$ t��2 E ��/2$ E �����8{ ��$%�j E aI#�0 34gd ��
 � ��%6 $� 	/R� �� 	� E �
&� VISCERAL SMOOTH MUSCLE   �
D��� ad  ;�� 	+
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 �%� ~%  %DK 	() ��rgO� Z&/<0$ � =L*�: 3<��  ��rgO £�#/��2-8  �� 	� �<�
.3� J��$� %m�  

 �C "�� 	+ �/gO � =&/<0$ � �/gO £�#/�  � t��%� 	id �8M� �%� 	� 	��IL *�: �$�
  � b�W��� �$ b�I�$ ���I8��r�&A �
�� J��� �� 	/gO 	+ Z�/<0$ � �� 	��IL*�: �$�

 	+ �� 	� *� ����� � �� 	/gO £�#/� 	
2-8  �%<�� "�%I<��$ �j�yC � �� �<�
 b�I�$� %&4� c��W �� �� �<� �� 	+ �� E �� ��� J��L 	/�0� 	+ z�8(� z� $%6

 �� � 	��I8��r  DENSE BODIES  �A �$ �� ��� ��A �� .%0 � ���IL*�: �� � �8
 �� �� �C$� 	+ ���I8��  ;r  b�I�$ �n��I8��r  b�W��� � �%� �
� .%0 ��%+ ��%S2
 N<O� �� c��W 	� "�I8��r  b�I�$ =R#� =��(q �� ad �$ �%� � �#� 	() �
 � ��
 �� ��� J��L �<� r: 	
 �� .%S2 	+ �/gO £�#/� � Z��� 3y/5� �� �� $�C 7L 	+

 �*$�� � DENSE BODY   pq$� 	+ =8��r   b�W��� �$ =8��r  b�I�$ �� ^8�� 	+
 �� ��� J��L �<�  
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  ون＀يم يدر

  لـــــــم فصـــنه

  زړه

(THE HEART) 

++ ��� �-
 	() aI#�0 3�$��� � �$ .*W � >�� �� �y  �� 	 �<� ���9 	 J��� ��
 .*W ¥� � �T 	� �
 �$ .*W �L � �� 	�  .�� �� 	() ���F4+ r: .�� � .*W ��   �
&�

 �� �� ��� *�: �
&�  ���  ¥4+ � 3L .*W  ���
%q .*W � �$ �
0 	8�� 	/�0� 	+ ¥4+
 b��$ �T 	� .�� �� .� ��� .*�: 	() ���F4+(ATRIUM)   b�B
 �T 	� �
 �$( 

VENTRICLE)  � �
&� ���  �$ �Y� ¥4+ ��� 	+ ���8�B
 � 	8�� �� .� $� 	���� �� �8��$
 . ��� ¥4+ 	� f�gO$ f$�C��� "�
 � 	8�� �� 	��F4+ ��{ �� c�8�B
  
 	/gO b��$ � �� �� ��� *�: 	() �/gO �R/{ �4n� ���� � .*WE B
� � �$ 	/gO b

 . �� c��RO 	() � ���$ 3nR8� 3j�yC �$ 3��5I�$ �/gO  
 �<��0 3R/{(THE CARDIAC CYCLE):  

  ���+ ��%� %� �/5� 3R/{ �
 � 	() ��%� � �/5� 3R/{ .�� � J�&� $��+ ����2  3R/{ �
 .�5O 3R�: 	+ 	�R8� �<��0 3R/{ �� %d � E �
D��� ;�� 	+ �<��0 3R/{ �(SINUS 

NODE )   �
&� $��+ 	/F(+ ��}8��+ b}�$ �� SINUS NODE   �� S- A NODE   �
O � b��$ �L 	id �$�: �R8: ��/A ���� ��/O ?�:$� �� ���� 	� �� (SUPERIOR 

VENA CAVA)   �*$�� � �W %DK 	() ��5O �� � ��}8��+ b}�$ .� 	�%+ E �%� ��A
 J`8
 38�B
 38��$ � �$ 	� ���8��$(A-V BUNDLE)    �� 	� �
&0� 	� ���8�B
 ��9 �

 	/�$ 	� �/5� � ���8��$ � 	8�� E �*�$� �/5� 	+ c�8B
 �#+�� �$ c�8��$ J�$ 	/�$
 �$ �
0 	() b�B
 �L � 	8�� %�$ 	+ �/5� ��{ � ���8�B
 � ��
 �$ �
&/C$� 	� ���8�B


 . �
�� J��$ �� �6� ���� "�
 � 	() b�B
 ¥�� 
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 J�I#�0 �$ J�I0���(DIASTOLE AND SYSTOLE) :  	-�j �C%I0$ � �<��0 3R/{
(RELAXATION PERIOD )   c�8�B
 �� =C�  �� 	+ �� �
D��� ;�� 	+ J�I0��� �

 	-�j 3y/5� �#+�� �$ �
&�K 	() �8�� �( CONTRACTION PERIOD)  �
+ �
D��� ;�� 	+ J�I#�0 �<� ���9 	 ���v .*W ¥� � �� 3R/{ �� 	+ �� ����2 ��/I(�

��B� � �
�� $��+ �� �<��0M E %n
$ 	+ c$%�i� ��}  � �8-8� �8���+ � �#�� ���9 �
 � b�B
 � �� �8-8�  ;��/) 	+ �� ��� J��L .%0 t��%� 	+ �� b��$ ¥� E b�B
 ¥�

 �� ;
F� 	+ �$ ;$%6 ������ �%I<�$ �� au8+ 	+ %�i� aS2PHONOCARDIOGRAM  
��� =R� + �� ����� 	����� .�� %d � .%0 ��y�� 	 .  

) 	+ .%0 �<��0 3R/{ � 	B
$� ;$%6 ������ �%I<��$ �5 -9 ������ �%I<��$ � �� �<� (
 � ;$%6 P,  Q,   R,   S   � �$T  F)�  �:�� �{%
 $� �� �� %�� ���
 $�  ��  ��� J��L

 	/�0� 	
 ;$%6 ������ �%I<��$ � �$ $��+ 	/�0� 	+ t/{ � b}�W�9�F�K � ���8��$ � �
&IR�
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 � 	()P  	+ �8-8� � b��$ � 	I0��� �W %DK 	() �:�� �� � �� �A$� 	Iu8� ��:��
 �A$� ��$� 	���+ 
� �� ��} 0.14   � 	I0��� 	����P  � 	() ��%� � �:��� QRS  

 �
&� tR0 �/5�  � ���8�B
 � �$ �A$� 	Iu8�� 	() b}�W�9 �F�K � ���8�B
 � �� 	:��
 � �*� 	���+ ��}  �� �8-8� 	+ ���8�B
 � �� 	S�I� 	+ E QRS   � ���8�B
 � N</F4�

 � ���8�B
 � �� %C$ 	+ �
�� J��� �<(� 
� 	() �/5� T   ;$%6 ������ �%I<�$ 	+ 	:��
 � �� �
&� J��� ��� 	+ ��� �6�8��4� 	() �-�j � b}�W�9�F�� � ���8�B
�  =C�

 �C%I0$ �� ��$�I#0 �� � ���$ 3/gO 	+ ���8�B
 � ��(RELAX)   � ,�-�  �� 	+ �A$�
T   �
&� 	���� 	() �/5� � ���8�B
 � ��<(� .W$��$ .�� 	:��.   

 	�%+ 	+ 	8�� �� =��2 ����� 	
 :%&) 	+ ¥4+ �Y��� � 	���� b��$ � ���� � J�K �#+
 . �
&��� �� b��$ 	+ ��9 � �����75[  b�B
 	() �/5�� b��$ � ��<(� 	8�� b��$�

 .��� %�$ 	+ �/5� � b��$ �$ �
D%&� 	�25[  �� 	+ �$ �
�� J��$ �� b�B
 	+ 	8�� b��$ �
 "��25 [  . �
�� tR0 ��&�K � b�8B
 � ���  
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 b��$� �� �� �/�� '�0$ �� 	+ �� ¥4+ �8�B
 	+ 	/�0� 	+ ¥4+ �Y��� �25[  ��$����W
 � b�B
 �� =��2 ����� 	+ �� �� %�� ���
 ad $� �*�$�300 - 400 [  � �8�� ����W �

 b��$ � �� 	/� �� ��9�2 3q%� �8A 	+ ( 	� =��2 =2$%I0$ � =R#� ) �%� =�/
�{  ¥4+
��$ �8�� � ¥4+ �Y��� � b��$ � �� *9 	u8�� � �/5�� ��� 	� %���� ;�� "�
 	+ .W$& b<

 $��+ �<� 	+ 7e8� N�� �� h`8��0 � %���� $� �� =C� 	+ �W�� �� ¦}� � "�#�$ �
�
&�  

%�i� ��}  � b��$ � �� 38-8� 	+ ��}  � b��$ � �� �<� 	+3  �:�� ��$����W � ��}  �
 � �� c,a   �$v . �A$� %m� 	+ E �
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  لسم فصل

  د زړه منظم تنبيه ک５دل

(RHYTHMICAL EXCITATION OF THE HEART) 
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 � �� �<� 	+ �� ��� SINUS NODE  � �� (.�5O 3R�:)(S-A NODE , SINO -

ATRIAL)  (  .*W � �<� ����� 	+ �� .�5O �R�R: �� 38��$ �� 	+ �
T��� ad ;�� 	+
 � �$ �
&� $��+ J�K am8� 	+ 	�R8�INTERNODAL PATHWAYS  �8��$ � ��9 �

 ��5O (S-A NODE)   � 	� ��5O �8�B
 �8��$ 	() ATRIOVENTRICLULAR 

NODE   �� NODE  A-V   	�R8� �� 	/� 3��� J�5I�$ E �
D��� ad ;�� 	+ A-V NODE 

  � ��
 �$ �
&� ���+ 3<+ .��+ 	� =C� 
� � �� 	/C$� 	� BUNDLE BRANCH   ��9 �
 � 	() ���8�B
 � �$ 	� ���8�B
 PURKINJE   �C%
 ���v ���8�B
 � 	�R8� 	/�0� 	+ � ���$

�
D%&� 	�  
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SINUS NODE ( SINOATRIAL NODE )::::        
S-A NODE   � �� SINO - ATRIAL NODE   �
D��� ad ;�� 	+ S-A NODE   �

 N/u8+ �$ ��$� `8+ %I� 3/�� �� �� .� c��RO 	() =L*�: 	��K ��g�
 �/gO 3j�yC
 � �� �%� 3C$%+ .%I� 3/�� ��� �$ .�>�$ .%I� 3/��L �� �$�: 3R8: 3�/C ��/O 	+ b��$ �

 �� �� ��A 	id 	+ SUPERIOR VENA CAVA   ��5O �� � �
&� 	���� E �
&jrC
 .�5O �� 	+ �� ��}8��+ b}�$ %d �$ �%� 	B
$� .%0 � ���$ 3/gO 38��$ � Q�4�5I#� ?���$

 . 3��� ��}I�$ �� �$�: 3/gO 	+ ���8��$ � .%0 ��I<�� .%DK 	+ 3� $��+ ��  
  	+2 -10  � .*W � ��}8��+ b}�$ 3/C$� � ���$ 3/gO � ��5O  3R�: 38��$ � �� �<�

 ad 	� ��}8��+ b}�$ s�� 3/gO�� � J�K ��#��5� 	+ �� ��� =R� �� =C� 	+ �����
%q
 � �� �� ��� JY��� ��AS-A   3�8� 34mO$ ��%+ � �� =C� 	+ c$%I0$ � ?���$ ��5O
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 ��8� � ��}8��+55  �$60  �/��  s�� 	+ 38�B
 3/gO � �� $� J�2 �� �� ���2 	+ ����
 3�8� � ��85  �$90  � �
&� J��� �� ���2 	+ ���� 3/�� S-A   3�8� a� � s�� 3/gO �  

$� tR0 ��}8��+L ��%+ � �� =C� 	+ =2$%I0$ � �����$ 3/gO � ��5O 78���+ � �� 3
�0$ 	+ =�j�C 3M�R@ �'  �C$� 	() ���C� 	�����$ a���0 	6�� �� 	+ �$ ��� ���� 	�

. �*�$� �� �� �\8C 	+ .W$��$ .��  =��2 ��8� 3C%
 3/C$� � ��%+ �  
 INTERNODAL PATHWAYS   :�� ���8��$ 	+ J�5I�$ 	�R8� 3R/{ � �$ :  

 � �� .��� 	����� 	()�� �<(� 
� �� 	e�%) S-A NODE   7�%C$ ������ �/gO �
 38T�$ � J�K �� 	+ �$ �%� '�4� Q�4�5I#� .%0 � ���$ 3/gO $�C��� � b��$ � �C%


 � ���$ 3/gO 	+ b��$ � �T =O%0 � ���$ ���v 	+ ���8��$ � ��}8��+ b}�$ ��5O 3R�:
 	+ ���8��$ � ��}8��+ b}�$ ��5O t�R: �8��$ � J�K �� 	+ �$ �%� '�4� Q�4�5I#� .%0

�v �� � ���$ 3/gO 	+ b��$ � �� =O%0 J�5I�$ � 	�R8� � �� ��� J�5I�$ �� � ���$ ��
 =R#� INTERNODAL   =O%0 �� s�� 3/gO 	+ b��$ � 38M� �� a� 	�0.3   	+ .%I�

 	+ �$  �� 	���� .�� INTERNODAL PATHWAYS   �� 	���� 	+ %I� �� =O%0  ��
 �) � ���$ 3/gO �8��$ � �� ��� .W$��$ �I0� �*� (BAND)   .�� �� �� �� ��:��

 � ��ANTERIOR INTERATRIAL BAND   3�$�{ � b��$ 3L � �� �
D��� ;�� 	+
 � 	() ���d 78���+ � .%&0%
 ���d ��� ���� �$ �
D%&� ��� 	+ b��$ ¥� � 	() �$�:

 	+ 	() ��$�: 3�/C �$ 3R8: 3�$�{ � b��$ 3L A-V NODE    
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� �� tR0 �/5� � .*W � �$ �
&0�� 	� ���{ ��S-V   �� 	/�0� 	+ 	��R8� � ��5O
 ���{ �� 	() �� 	� �<(� ��}8��+(THRESHOLD)   � �$ �*� 	u8�� � �
&0�� 	�

 �*$�� �� � �$ ��� ~�j �� 	C%
 	+ � ���$ �8�%+ � J�K ��4d =�<���(�� ����2 ��
 38T�$ � �
&0�� 	� ���{ ��  	() �� 	� �<(� ��}8��+ .��C 	+ ��C ���IL*�:

� ��5O 3R�:  �  �A$�� t/{ �$ �A 	u8� 	� 	/�0� 	+ ��}8��+ b}�$ S-A   � ��5O
 	/R� �� 	� ��� �/5� �<� am8� 	+ 	/�0� 	+ ��}8��+ b}�$ S-A   ����� 	+ 	� ��5O

 .*W �&� =��2 PACEMAKER  . �T$�  
ABNORMAL PACEMAKER   :  

 �� 	C%
 	/
 	+ .*W � .%0 ��I<�� 	+ 	�R8� �� �� �$�&� 	/� 	/� 	+ 	<� A-V   �$ .�5O
 =R#� �� 	5�{� .�� 	+ 	C%
 .�� � ���$ �8�%+ � �� S-A   .*W � �$ �%�� ���� '� c��W 	�

 	+ �� �� =��2 3q%� .%\�$ $� �� �� tR0 �/5� � S-A    =�T$��+ 	+ 	�R8� � ���
 � �� �$ �A$� ��58� %DK ��A-V   =L%DK �� =�nR8� 	+ � ���$ �8�%+ � �� �$ ��5O

 � .*W � �� ��9�2 ��8���+ �*$�� 	+ �� �A$� PACEMAKER   	� .�5O 3R�: 38��$
 � �%&� 	� �
&� �/
 �
&� tR0  ���� '� � .*W � �� 	��IL*�: ��� 	</
 S-A  

 .*W � �� �� �$�&� ad �� =C� �� 	+ �� $��+ ��8
 �� 	���0 ���5I�$ 	+ ��5O 

PACEMAKER   �A-V   �8�%+ � �� �$ .�5O . �A%6� ?���$  
 	+ �
�yO$ z���F40$��+ �$ z���F40 � J�%I8� aI#�0 3��5I�$ � 	�R8� � �$ z�4�� .*W � 	+ �
�yO$ z���F40$��+ �$ z���F40 � J�%I8� aI#�0 3��5I�$ � 	�R8� � �$ z�4�� .*W � 	+ �
�yO$ z���F40$��+ �$ z���F40 � J�%I8� aI#�0 3��5I�$ � 	�R8� � �$ z�4�� .*W � 	+ �
�yO$ z���F40$��+ �$ z���F40 � J�%I8� aI#�0 3��5I�$ � 	�R8� � �$ z�4�� .*W �

: 	/0�: 	/0�: 	/0�: 	/0�        
 �$ z���F40 � .*W �� .� ��� 	����� �<� %yI(� 	+ 	()�� ad ��<(� �� 	e�%)

 z���F40$��+(THE VAGI)  + �� ����� t�yM� 	/�0� 	+ �
�yO$ �<� ��9 	 	+ ��
 �A$� %m� Q$%\�$ l�yO$ z���F40$��+ �� S-A   E .�5O A-V  O5�.  � .W$��$ 	4� 	+ �$

 z���F40 � ��R�yM� 3/gO 38�B
 �� =��2 a� %DK 	+ �$ �C%
 3/gO ���8��$ �*$��
 � ��R�yM� �C%
 ���� �$ �/gO ���8�B
 � Q�Ij�C �$ �C%
 ���v .*W � l�yO$
 �%C$ � �
�yO$ � �6$� � "�����d b���� ��I0$ � %�$ 	+  	�R8� � �
�yO$ z���F40$��+

% $ 	() �C%+ � �� $� J�$ �%� %���� an� .�� 	0�+ � .*W � �� ��W$ S-A   am� 	+ ��5O
 	+ ��}I�$ 	R�8� � ad �$ ��� $��+ ��$�4� �� A-V JUNCTIONAL FIBERS   � �� )

 � �6$� � �%&� 	� �*�$� �<� 3B
 	+  (?���$ ^8�� %� ��5O �8�B
 �$ 3/gO E 38��$
W$��$ 	B0�I� 	+ �� �$ 	���2 %�$ 	R8� �
D��$� 	� 3��4�� �� .%&4� ���y/5� � .*W � �� .
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 � �� .���� 	�R8� tyO � �6$� � �%&� 	� �$ S-A    � �� �$ c�y/5� z�4�� ��5O
 	+ ��}I�$ ����0 3{%
 A-V JUNCTION   � c�y/5� 38�B
 �$ ����� �<� ;�� 	+ �� 

5-20 ��+ ������� ���$ �8�%+ � Q$%\�$ �� =C� �� 	
 �� �
D�8
 	+ l�S2 38�B
 � �
 � �� 	5�{� .�� 	+ .*W �$ �A$� =���M  	+ �� 	C%
15  %� 	()40  �*�$� �/5� 	+ �M �

 � 	���2 $� �� VENTRICULAR ESCAPE   . �
D��� ;�� 	+  
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  يوولسم فصل

  و －راميکترو کارديارمل الـــن

(THE NORMAL ELECTROCARDIOGRAM) 

 �S#� ���� � .*W � �� "��%: 3{%
 �$�5� a� �� �
D%&� 	() .*W � 	�R8� 3R/{ �� 	/�
 . �%&� 	� E ��� ��}�$ 	� �-B0 7��%�
 �I2 �$ �C%
 ���� "�
 � 	()  

 � �� �
&I�R\� 	()�� ��}8��+ 3{%
 .*W � �� J���&� 	0�+ � "�
 � 	����%I<�$
�%I<�$ +  �� �
D��� ;�� 	+ ;$%6 ������ �<� ���9 	�� ��� J��L �� 

  
  
  
  
  
  
  
  
 

  
  
 

 

 

 

   
 � �� ;$%6 ����� �%I<��$ ����� 	+ : 	���j� ;$%6 ����� �%I<��$ ����� �P   E 	:�� 

QRS   � �$ N</F4�T   � �
&� 	���� 	:�� QRS   r: ���� ��� Q$%\�$ �� N</F4�
 � �� �:�� Q,R   � �$S   � 3A$� %m� 	+  �� c��RO 	() �:�� P  � ���8��$ � 	:��

 � �A$� 	Iu8�� �Y��  ��%� �/5� 	+ c�8��$ �� �� 	� ��<(� 	() b}�W �9�FTK 

QRS  � ���8�B
 � N</F4�� � ��<(� 	() b}�W �9 �FT QRS   �
�� J��� N</F4�



 
 

56 

 

 � T   ��� �%I<�$ J�K ��4d 	+ ��� �6�8��4� 	() b}�W�9 �FT� � ���8�B
 � 	:��
9 �F�K � ;$%6�� . �� ��� *�: 	() �:�� � b}�W�9 �RT� �$ b}�W�  

 	
 :�:�� b}�W�9 �F�� �$ b}�W�9 �FTK �2-11   � s�� �� 3/gO 3R/{ � �� �<�
 �� 	-�j 	+ b}�W�9 �FTK � �� ���L �� �-�j ��/) 	+ b}�W�9 �FT� �$ b}�W�9�FTK

� s�� � �$ �A 	u8�� � ��}8��+ ��8� 	� �C%
 3/C$� � s�� � ��}8��+ '�<M� "$%R4
 =��2 ��8� .W$��$ 	4� 	
 �� ���C  	+ �$ =R\� s��C �� �C$� �8M� 3�L$� =��2

 	+ �����IC$5-28 �� �C$� 	+ b}�W�9 �FTK �� ��  
  
  
  
  
 

 

 

 

 

 

 

 

  
  
  $�C �F� � s�� � �� �� �� J��L 	/0� 	+ �:��� ��8� � �� ���C �$ �:��� �IR\�

 ��$�9�FT� 	() 	(� � 	C%
 3T�4�� 7�Y��� s�� � E ��� =�%2 ��� 	
 $�C 3L � 	()
 � � �%I<�$ ¥� ,�-� �� 	+ .� ���+ �<� ��$ �9�+ 	+ ���+ 	0�$ %� �T 	C%
 .��� �$ ���

�8� 	+ �� ���C 	+ s�� �� 	+ �� �%� �$%{ �� 	2�0 	IR\� 	+ ��%I<�$ 3L �$ 	2�0 �
 �
&0�� 	� ���4�� s�� � b}�W�9 �FTK �� 	/� �8M� ��IR� =R\� %I� ��$�/6 �� =C�

 	+ ��� K�<�� =R\� 34mO$ 	id 	�$ �� 	+ 11-2B   b}�W�9�FTK 	
 s�� J�v �� �<�
�� 	+ �� 	<A �A$� 	� %�j 38-8� K�<�� � �$ 3/H$�  . �� 3�8� 32�j .*$�� �� =C�  

 �<� ���9 	+b}�W�9 �F�� 	+ 	C%
 hY��� ���4�� s�� � �� ��A$  
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  3L �$ �%� �$%{ �%+ ��%I<�$ ¥� �$ .� 	IR\� �� 	2�0 �:��C s�� � �� =C� �� 	+

 � '�<M� =��2 $� s�� � �� �� J���D$ 	2�0 3�8� 	+ �� =C� �� 	+ ��%I<�$11-

2A  	+ �����IC$ �<�11-2D   �C$� �� 	-�j b}�W�9 �FT� 	+ s�� J�v �� �<�
�IR\� 	+ 	����%I<�$ .*$�� ��w � �$ ���  	� �T ~%  ��}8��+ � �� �%� �$%{ �� �2�0

 b}�W�9 �F�� 	:�� ��8� 	/4<� $� ��� ��:� 	� =��2 %�j � 	�%&
 	�w �$ �
&� J���
 . �A$� 	Iu8� 	() ��}I�$ � b}�W�9 �F��� � �� ��>�$ 	+ s�� � �� .� 	:��  

I�$  "��%: 3{%
 � $�C ���  .*W � �� 	8�0 	+} 	+ =�M{�� .*W � : �� �0$� 	+ �� 	8�0
 	� %DK �� �
�5� 	+ "��%: 3{%
� J�v �� 	����4IC�0 $�C��� � .*W � �� �%� �$%{ "��
 �{%
 � 	id ��$� ��$�9 �FDK 	+ 3/gO � .*W � 	C%
 .�� �� 	/� �%� =�j�C ���5I�$

�C%
 �id =R#� �<� 3�8� 	+ .%m� 	� ���:���  �� 	� ��� ��$�9 �FTK �� 	� ���9 	+
 ����� J���  
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  	+ b���$�9 �FTK �� ) �C%
 ��$�9�+ � 	() �C%
 ��$�9 �FTK � .*W � "��%: 3{%
 � ��

. 3��� "��%: 	� ( 3/H$� �� 	� ��  
 J`8+ ¥� � �Y��� b}����9 �FTK .*W � �� �� 3/H$� %�� 	()�� ad �<(� �� 	e�%)
 � .*W  � �#+�� �$ �*�$� b}�W�9 �FTK 	+ 	C%
 3
�S2 .*W � 	/�0� 	+ � ���$ �8�%+ � 

apex   38���+ 	+ 	/�$  �� 	� E �A$� b}���$�9 �FTK 	+ 	C%
 3�/C .*W � �� .%C$ 	+ �$
���8�B
 � �� �<� �8B
 � �� $� J�2 �$ J�K ��8� 	+ 	C%
 l�S2 �b  	C%
 	/
 	+ �$�: �

 	+ "��%: 3{%
 �$ .� ��� J��L �<� =R\� 	+ �8M� .� 	R/H ���:��� =R\� � ��
 � "��%: 3{%
 � ���� ��}I�$ �%� 	+ �C%
 $�C ��� � .*W � �<� ��g�
 3R0�-�  	()

�2 ��8� ���O�{ .*W � �� .� ��� 	��/M� �0$� ���� .*W � =R#� =�(APEX)   �� 	�
 	() � ��� ���$ � b�B
 � 	�/4O .%\�$ b}�W�9 �FTK  � E �� ��� =R� �%� ���� =R\�
 �� .*W J�v 	+ �� 	() �� 	� ��<(� Q$��  3��� J�5I�$ ��� 	+ �:��C � �/gO � .*W �

� =40 �/y-� � ���v � ������%: 3{%
 � �� 	4IC 	�/4O b}�W�9 �FTK �  	+ ����� ���
 '�<M� 	+ �� 	C%
 	4/00 �� 	C%
 	4/0 	+ ���� ��� � 	() �� � �$ ��� "��%: =4

 � 	() ���� � .*W � =40 "��%: �{%
� 	I0��� 	() �� � �$ ��� "��%: '�<M� 	+
  �$�: � ���8�B
 � �A$� b}�W�9 �FTK 	+ 	C%
 �%C$ .*W � �� 	<A) ��� 	+ ��O�{

*W � �� 	C%
 �:��C � "�� �� 	+ 3��� "��%:  (�%� �$%{ ���� .%0 ��O�{ �:��C � .
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��8� � .*W � �Y��� "��%: 3{%
 �� =��2 ����� 	+ ���8�B
 � .*W  ��� 	+ =R\� � 	()
��O�{ � .*W � �8M� ()	 .��� "��%:��� 	+ ���W �  	+ J�5I�$ � b}�W�9 �RTK ���v �

	() �C%
 �%C$ � b}�W�9�FTK � 3
 �� =C�  E �%&� 	� 	/R� ��4d 	� ��� ;$��
 � �� � �%I<�$ 	id �$ =R\� �� JY��� �
� .%0 �C%
 3-B0 � "�
 � 	�$ %I� ��$�/6
 �� ;$%6 �� ��� �%I<�$ 	+ 	�w �$ 3�L$� =��2 3�8� �%� �$%{ ���� %DK .%0 ��O�{ � .*W

  . 3��� ���<�� =R\� 

ELECTROCARDIOGRAPHIC LEADS ::::        
 ��� BIPOLAR   LIMB   .�� � ;$%6 ����� �%I<�$ �� 	�/4O �� 	+ : 	����%I<�$

 �� �gO$ "�
� �C%
 =�R\� � �� 	e�%) E �
&� =R� 	() �T�A ��/I(� LIMB   	+ ��
 � 	/�0� �� BIPOLAR LIMB   	+ E �
D��� ;�� 	+ �����%I<�$6 -11   �� �<�  
 LEAD   I   ����� �%I<�$ � ��  =C� �� 	+ : =R\� �$ '9 �L � ��%I<�$ ��8� ?$%6

�
&� JY� .%0 '9 ¥� � ��%I<�$.   
LEAD   II  3L � ��%I<�$ 3�8� ?$%6 ������ �%I<�$ � :'9  � �T ��%I<�$ =R\� �$

 . ����� �
� .%0 ��+ �F�  
LEAD III  ��w ��$ '9 ¥� � ��%I<�$ 3�8� ?$%6 ����� �%I<�$ � �� =��2 �� 	+ :

 ��%I<�$ =R\� . �
&� JY� ���+ ��+ �F� �  
  �EINTHOVEN + : �/\� �<� ���9 	 ��� a0� 	() $�C��� � .*W � �/\� �� ��

�� ��  �EINTHOVEN   �B5� 3{%
 ��+ �F� �$ �09 .�� � �� . �
D��� ;�� 	+ �/\�
. �Y� a0� .%0 _���� $�C��� � .*W � �� ��R��$ �  
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EINTHOVEN'S LAW  : : : :        
	+ � ��}8��+ 3{%
 �%&� 	� �� "���{ ���  BIPOLAR LIMB   .�� 	+ 	() �/4: �

aT�� 	+ �� ��}8��+ 3{%
 �<� 3
�#2 	+ �� ;�/M� �� �����%I<�$  �� ��%I<�$
 � �
&��/M�EINTHOVEN   �� "���{ LEAD II = LEAD I + LEAD III  	/� �8M�

 �� VOLTAGE   	+ LEADI   �$ LEAD III  78���+ � �� J��L� Z�� 3/�� 	+ ��
 . �� ��&��/M� 	()�� �&��� ��%I<�$ ;�/M� �� � '�0$ 	+ ����M�  

AUGMENTED UNIPOLAR LIMB LEADS   � �� 	5�%@ �� 	+ LIMB   .��
 =R\�  �$ ��� �
� .%0 �%I<�$ 3�8� � ��w � �� .%0 =���5� 3{%
 � 	����%I<�$
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� 	� �� � �%I<�$ �� ��� JY� .%0 '9 3L � �%&AVR   E   � �T .%0 '9 ¥� �AVL  
 � �T .%0 ��+ �F� � �$ AVF  .�
D��� ;�� 	+ ��%I<�$  

 PRECORDIAL LEADS , CHEST  . �
D��� ad ;�� 	+  
 �T   ����� ��� � 	/H$� b}�W�9 �FTK 	+ 	/gO 38�B
 �� 	/� : 	:��0.15  ad .��� ��

 �� b�B
 	+ 3� .%&� REPOLARIZATION     ;$%6 ����� �%I<�$ 	+ �$ �
&� ��%�
 � �� T   �C%
 ���� ���$ � b�B
 � �$ l�S2 b�B
 � �� 	e�%) �
&� $��+ 	()�� 	:��

 �C%
 ��8���+ ��4d 	+ b}�W�9 �FT� J�$  ���
 �A$� b}�W�9 �FTK 	+ �� 	/2%� hY��� 	+

&� ��� E 3�D%
 	� �#id $� b<&� �� ��%� �� �C%
 	+ l�S2 � �$ ���� ���$ � �� �

� �/5� 38�B
 ��IR# � b}�W�9 �FT� J����� %�H $� ��� ;$�� .��+ 	� =C� c��W � Q�
 � �$ �
&� ��%� 	I0��� %�$ 	+ ��$�4� � $��$ � �8�� � b�B
 � %�$ 	+ ��}  c��W � b�B


T� �� .��� 	+ .*W � Q�j�yC 	-B0 3:��C b�B
 � 	() ��F}�W�9 � ��%� �<(� b
 	+ �$ �
&� BIPOLAR  LIMBS   � �� ���%I<�$T   �<� 3�8� 	+ �T�
 �� 	:��

 . �
�� 	���� �<� =R\� 	+ b<�� E �� J���� 
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  دوولسم فصل

  د زړه ب３ نظمي

(CARDIAC ARRHYTHMIAS) 

 � ¥4+ 3��4O .*W � �� 74m� �
 3��4O 	id .*W � >�� �� �y  �� 	+ ���9 %����
 ��4m� �
 � .*W � "�� ��4d 	+ �$ �#�� ���9 �M��B� %� �<� %yI(� 	+ �*�$�

�(}��  . ��� 	����� 	/�0�   	+ 3 $%6 ����� �%I<�$ �  
 z�4I�� 3R/{ � �� J�K 1%I}� 	+ �� �$ �<� �8T�$�� 	
 tR0 ��4m� �
 �  .*W �

�9 	+ ��� $��+ =��2 ����� %�H �� aI#�0 3��5I�$ �� J�K �  
� � x PACEMAKER   am� ����� %�H  
� 	� �C%
 ���� .*W � ��5O 3R�: �8��$ � %�i� %<�� N�+ � x  
� . �� �C%
 ��/I(� 	+ s{�� aI#�0 ���5I�$ � .*W �  x  
| 	/�0� 	+ ��9 �/���� %�H � J�5I�$ 	�R8� � �� .*W 	+ x  
 %�H 	� 	R8� .��C 	+ ��C � �� 	C%
 .%d 	+ .*W � x  	() =}T$��+ �����  

 	+ 34m� �
 	+ 34m� �
 	+ 34m� �
 	+ 34m� �
 S-A NODE     �������� :  
TACHYCARDIA  �</C ����H 	+ �� ��$� 	� ��$����W "�
%q � .*W � ������ �<� :

 	+ .� 	���W 	() �/0 � �� 	5�{� .�� 	+ .%&4� �� � �� �<� ���9 3��4O 	+ �� ��
� ��$����W �:�� �  c�$%2 � "�
 � 	��RR0 an� �����<�<� � �<�  � �
�yO$ z���F40

 �� ��$����W 	:�� .�� 	+ =��n���  � . �� ��� 	��6 	+ c9�2 340 .*W � �$ 	�R8�10[  
 � =T�d "��  � =L%DK ����%2 � .*W � �� �
&���W c��%2  .*W �105  �� ) �:��

 "�
 � �� 	/� b<&� �
�� J���  ���+  ( �� ���#� .%0 �$%6 3I��0 � �:�� a�8I�D�/)
$%2 �4� � ����%2� .*W � �� 	���W 	() �W$��$ 78���+ �� � 	:�� c�& �
&� tR0 ��

 . �� 	��Mq %�$ 	+ ���y/5� ����W �%DK � 	/gO .*W � ���� ��  
 �
�yO$ z���F40 � "�y5� �8�� � �� �$ 1�� 	<� 	��%I<  c��W %DK �
�yO$ z���F40 �

 � �� 	5�{� .�� 	+ c��%2 .*W � %�$ 	+ 	R8� �150  �$180  ��� � �*� 	���+ �� $�C��� 	+
 .W$��$ 	/� ��� 	+ .*W �$ �
&� 	��Mq ad ¥4+ �8�� � .*W � ��  =C� 	+ 7��Mq � ����
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¥4+ �� 	� 	8��  ����%2 	+ .*W � %�$ 	+ 	R8� � ���#<O z���F40 � "�� �� 	+ �$ ����
 . �A$� ��$����W ��  

BRADYCARDIA  	+ .*W �� 	/� �� =��2 =�4� � ����%2 � .*W � ���$%� ��$%
 :
 � �� 	�{� .��60  	+ �� �
D��� ;�� 	+ ������ ��$%
� �Y�� c��%2 a� 	()2-13  �<�

*�i
�� � �
&� J��� �� =��2 ����� 	+ �� �� ��{ 	� �</C ����� =R#� .*W �</C �
 � %�$ 	+ ���y/5� ��{ � .*W � �</C �� � �� STROKE VOLUME   ��  	��d� 	+

 � �$ �A$� ��$����W FEED BACK   =C� 	+ =2$%I0$ � %�$ 	+  �4M�$ N<O 3�$��� �
��  �
�� 	���� ������ �K$%
 �� �*�i
�� 	+  

� � tyO �6$� � � �T J�\� .��H �� �
&� $��+ �T���� �K$%
 ad %�$ 	+ 	R8CAROTID 

SINUS SYNDROME   	+ �� 	e�%) �
D��� ;�� 	+ CAROTID SINUS   ��}  � ��
 �GC$ �%DK (BARORECEPTORS)  ��:���  �� ARTHERIOSCLEROTIC  

� �� 	C%
 	+ �*�H � �</C �� � �%&� 	� �����W =�0�#2 �GC$ �� � 	�/4O �0�I
8���+ %�$ 	+ 	R8� ��{ � �GC$ � �� J*�$� ��} 7  .*W 	/� 	/� �� �*�$� 	Iu8� ;���80

 . �
D�� .��+ 	� �5�{� N� �� 	u8+�  
 :=L�8
 �4<��� 38�B
 38��$ .*W �:=L�8
 �4<��� 38�B
 38��$ .*W �:=L�8
 �4<��� 38�B
 38��$ .*W �:=L�8
 �4<��� 38�B
 38��$ .*W �        

 =L�8
 	:�� hY��� .*W � =L�8
 	:�� hY��� .*W � =L�8
 	:�� hY��� .*W � =L�8
 	:�� hY��� .*W �(FIRST DEGREE BLOCK)      � �� =��2 ����� 	+ :
 � �:�� �8��$� � 	() ��% QRS   ���+ ��%� %� N</F4� �0.16  �� ��<+ =C� �����
 � 	�{� $� �� P-R INTERVAL   =�%2 �<� z�� 	+ .*W �%&� 	� �
D��� ;�� 	+

 � �Y�� P-R    ��D�>�$ � ��{� 78���+ � �Y�� =�%2 =#0 .*W �� 	/� �$ �
D`8� 	�{�
 � �� 	/� �<� 3��4O 	+ �
&� tR0 P-R INTERVAL  0.20 + 	() ����� ����� 	

 	:�� hY��� �4<��� � .*W � �� �*���� 	+ �� �
&� ��� ��$� =L%DK �� am� 3R/{
 =L�8
(FIRST DEGREE INCOMPLETE  BLOCK)    	+ 	R8� Q$%\�$ �� �� ��:��

 �FTK � �� ���8�B
 	+ .*W � 	()�� 	I0��� �$ �A$� �<� 3B
 	+ �� J`8
 �8�B
 �8��$
&� tR0 �/5� 3R/{ �$ b}�W�9 . �
  

 =L�8
 	:�� 	4��� .*W �(SECOND DEGREE BLOCK)   	+ 	R8� � J�5I�$ �� 	/� 

A-V JUNCTION   �8M� �� 3B
 �� P-R INTERVAL   �� c��W0.25  %� 	�0.45 
 	+ c�8�B
 �$ �
D%&� 	() ��5O �8�B
 �8��$ � �� ��{ %DK ��}8I+ b}�$ �� 	����

�{ ��}8��+ b}�$ �� 	/� �$ �*�$� �/5��D%&� 3� 	� ��� 	+ b�B
 � �� 	� ���  �� 	�
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 � =��2 $� �� 	� *� ����� � �/5� ���8�B
 � 	/R� SECOND DEGREE HEART 

BLOCK   � �� ;$%6�� ��� �%I<�$ 	+ �� �
D��� ;�� 	+ QRS   	�%+ .�� � 	I0��� 	:��
 �#+P  	+ �� .�5O 38�B
 38��$ 	+ 	R8� .�� �8M� �A$� %m� 	+ 	() �:�� �$ �A$� s{��

 � 	/�$ 	� ��$�I}� � �/5� �8�B
 �QRS   �#+ �
 	+ �� 	/� 	/� .� 	� *� ����� � 	:��
 �8M�1 :2  ) �#+ ���� � �� 	/� �$1 :3 ) �#+ ��� 	+ .�� =C� �8�A �$ (2 :3 38�B
 (

. �
&� J��� 	� �/5�  
THIRD DEGRE BLOCK  =L�8
 ;�� � ��5O 38�B
 �8��$ .*W � �� :

(COMPLETE A-V BLOCK )   38�B
 38T�$ 	
 �� �� ��9�2 �8�A 	+ 
D��� ad ;�� 	+
 ��d �8M� �� l$%C .W$��$ 	���W 	+ J�5I�$ 	R8� � �� J`8
 �8�B
 �8��$ 	+ �� �� .�5O

 � ���D%&� 3� 	� 	� �/gO 38�B
 	R8� 38T�$P   � �� ;$%6� ��� �%I<�$ � 	:��QRS   �
 �<� �5I#� 	+ ad c�8�B
 �$ �<� �5I#� 	+ c�8��$ �8M� �%� 	� �
� ��d .%0 �:��
 ;�� 	+ =L�8
 �:�� �4T�� �� =L�8
 �4<� � 38�B
 38��$ � =��2 $� �� ��� �/5�
 .�� 	+ �/5� ���8�B
 � �$ �� $�C ��� 	+ �/0 � �� 	5�{� .�� 	+ c�8��$ �� �
D���

 a� 	() �I�T�/) � �� 	5�{� 	+ . �
&� J���7-13  : �� �<�  
STOKES- ADAMS SYNDROME  �%�� =L�8
 38�B
 38��$ �� z/C �8�A :

 � 	/� 	/� �8M� �
&� $��+ 	/� �$ 1�� 	/� �� =L�8
 �4<� A-V NODE   �R8� 38��$
 �4<� ��<+ .��+ 	� =C� 	) �� � 	/� �$ �
&� tR0 �/5� 38�B
 � �$ ����� .W�:$ 	�
 �� ���/) � 	� ��� � �%&� 	� �� ����� �) �� $%\�$ ;$�� =L�8
 �4<� � �A$� =L�8

 38�B
 38T�$ �� "�H���� %\�$ ����� 	09 � =���M  �
&0� 	�� 	8�� .��+ � ����� �u8+

�8
 �4<� �8T� � .*W � �%�� =L+ � ¥45  %� 	()30  	� � �8�� � �$ �
D���  ���+ �����
 sMq �� ���H���� 	+ %�$ 	+ ��&0�(faint)   � =C� �� 	+ =L�8
 � �
&� $��+�  38��$�

 	() � ���$ �8� ��+ � �� �$ J`8
 38�B
 �8��$ � sMq �� ���H���� 	+ %�$ 	+ ��&0� 	� �
�5O �8�B
 �8T�$ � �� 78���+ .%d 	+ ���9 =L�8
 � �� 	R8� �C%
 ���9 � =L�8
 � �

 � �� tR0 �/5� � .*W � �$ $��+ �� 	C%
 ESCAPE BEAT   .*W � �� �
D��� ;�� 	+
 � �<� am8� 	+15  %� 	()40  �W .%DK "�#�$ �$ ��� ���� '� �� 	5�{� .�� 	+ ���+

sMq ���{� � J�K $� 3��� c�S� 	() sMq 	� 	�%&
  � �/42STOKES ADAMS 

SYNDROME  �8
 � 	/� 	/� �� �
D��� ;�� 	+� �%� � �� c��j 	+ ;$�� c��W � =
 %<�� N�+ 3O�8y� � ��$�� ���g�%� �� � �
&� ad tR0( ARTIFICIAL 
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PACEMAKER)  �8
 � 	/� 	/� �� �
D��� ;�� 	
� � �� c��j 	+ ;$�� c��W � =
�� ���g�%� �� � �
&� ad tR0 �%� %<�� N�+ 3O�8y� � ��$(ARTIFICIAL 

PACEMAKER)   ��� =���M  	/�0� 	+ h%B
 ��� � ���9 � �<I0�+ � �8�0 � ��
��� ��R��$ .%0 b�B
 3L � 	� ��%I<�$ 3��*� .�� 	() ��$ �� � �$ �
&� $%:$� 	� �� �

 �
&0�#2$ c��%q 	� ���&/��R� h%B
 � �A �� 	I0��� 	() ���/�  �u8+.   
�B
 ��B
 ��B
 ��B
 ��8
 �4<��� �� �C$� 	+ b�8
 �4<��� �� �C$� 	+ b�8
 �4<��� �� �C$� 	+ b�8
 �4<��� �� �C$� 	+ b����====        

�8
 38�B
 38T�$ ��  � 	R8� � ad �� �C%
 3B�-� ���� 	+ §8�%+ � �� ���� �
&� tR0
�8
 � �A%6� tR0 J�5I�$�  � �� =C� 	+ �<��0 3R/{ � %�i� $� �� �
&� ���(� .%0 

QRS   =��2 $� *�$� %�i� �� �<� 	+ N</F4�   � ELECTRICAL ALTERNANS  
 	+ �� *� ����� � �#+ �/5� �
 � �� �� �
D��� ;�� 	+8-13  . �� �<�  

PREMATURE CONTRACTION: PREMATURE CONTRACTION  

  � �/5� J�K $� �� 3� $��+ �<(� 	() �/5� ����� � �� ��$� 	� �/5� 	id
PREMATURE BEAT   E EXTRASYSTOLE   �� �$ BEAT   �
D��� ad ;�� 	+

 Q$%\�$%#�$$  �� 	S�I� 	+ �$ ��� ��%� =���M  	+ 	() ~$%-�  3�(� �� � .*W � J�I#0
 ��/I(� � �$ �%� ~%  .%0 �<� � �/5� ����� � �� �<� �� �
&� tR0 �/5� � .*W �

 . �
&� $��+ 	/R� 	� ���RR0  
 PREMATURE ATRIAL CONTRACTION  �FC � �<(� b��$ �� =��2 �� 	+ :

�� �A$� �/5� 	+ 	() =C�  � P-R   � =��2 $� �� �
&� J��� ��$��>�$ �� 	�{� 	+ 

COMPENSATORUY PAUSE   	+ �
D��� ;�� 	+9-13  �� �<�PULSE 

DEFICIT  �� :PULSE DEFICIT   �/5� 	() =C� �FC � ��<(� .*W �� 	/� :
 � .*W � �$ �
&/C$� 	8�� 	4� 	� ���8�B
 �� =C� �� 	+ �Y��PREMATURE BEAT  

� =C� 	+ �� � �� �
&� J��$ �� ����%� 3B�-� 	8�� 	4� �STROKE VOLUME  
 	+ %�$ 	+ 74� � RADIAL   �
&� N2 s�Mq %DK �� �
&��� "�
%q �R� � �� "��%�
 � =��2$ � �� PULSE DEFICIT  �� ;�� 	+�
T�.  

A-V NODAL OR A-V BUNDLE PREMATURE CONTRACTION :  
 � �� ��5O 38�B
 38T�$ � HIS   � J`8
 PREMATURE   	+ �� =C� 	+ �/5� �

 � �� ;$%6 ����� �%I<�$P  	+ 	() ~$%-� 3�(� �� � 	R8� �� 	<A �
&� J��� 	� 	:��
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 � 3��� ��}I�$ ��� 	+ b�B
 � �$ b��$ �� =C� ��P    � 	:�� QRS-T   � N</F4�
 	+ �
&� 	���� 	� �� ;$%6 ����� �%I<�$ 	+ �$ �A$� 	0�+10-13  �<� . ��  

PVC: PREMATURE VENTRICULAR CONTRACTION (P.V.C)   �%I<�$ 	+
 :�%� 	���j� �8T��9 �� ;$%6 �����  

1-  � QRS   � �� ���8�B
 	+ J�5I�$ 	R8� � �� 	<A �
&� J��� �<� _�0� 	+ N</F4�
 �*�$� b}�W�9 �FTK 	+ c�8B
 �� �%� ��� 	+ =C� c��W �� 3��� J�5I�$ ��9 � �/gO

 .  
 	+11-13  �� J��$� %m� �� �<�  
2-  	+PVC   � �� QRS   N</F4� � VOLTAGE   	+ �� 	<A �A$� %m� 	+ c��W

 ��/I(� 	+ �� ���8�B
  �*$�� 	+ �� =C� �� 	+ b}�W�9 �FTK ���8�B
 � �� =��2 �����
 � b�B
 �
 � �:�� b�B
 �� � b}�W �9�FTK � "�� �� 	+ ��� ��}I�$ ���I40

9�FTK 	+ b<&� �A$� ��&� �\82 	+ .%0 �:�� � b}�W� PVC   %DK � b}�W�9 �FTK ��
 b}�$ ��{ � �$ a� �� N��� .�&� �\8C � �:�� ��$ ��� =�%2 =40 �� 	+ .��+ 	� =C�

 � 	/�0� 	+ ��}8��+QRS   . �� *� ����� � =L%DK �� �����$ 	+  
3-  � T   	+ 	:��PVC  �
&� J��� �<�  '�<M� 	+ ��  �C%
 ���� �/gO� �� 	<A

 �� �� 	C%
 	id 	+ ad b}�W�9 �FT� ���
 �� 3/H$� b}�W�9 �FTK 	
 �� J�$ 	+ ��
 �� ��%� � ��� $��+ J�$ b}�W�9 �FTK PVC   ZT%e0 �� �� �</C �id 	+ 	/� 	/�

 �
&� $��+ �� ��9�2 340 �0�I� �8�A �$ �� �</C 	
�(&
 	+ E 3�� 3 �� E ��<)
 	/� �$ 	+ .*W � 	/� ISCHEMIC   . �� *� ����� � �� ��9�2 3q%� ���� �$  

PAROXYSMAL TACHYCARDIA (P.T)   .*W � �� �� =��2 ����� %�H �� $� :
 �� �� �5�{� �) �� �� ����� �)�� � 	I0��� �$ �
&��
 �<� ���� 	+ Q�IM  � �� 	+ =�%2

%&
 .*W �$ �
&4IC Q�IM � =�%2 �� 	() �IO�0 �) %�H $� ��� ��:� 	� am� J����� 	�
 Q�IM � �� ���8�B
 	+ �� �$ � ���$ 	+ §8�%+ � E ���8��$ 	+ �� �� �$�&� =��2 �����

 . 3/C$� .*�H 	+ 	���� %<�� N�+ � .*W � �$ 3� ��%�  
8���+ .%\�$�h  c9�2 3q%�(P.T)   Q�IM � �<� ��#<O 	+ %�$ 	+ 	R8� � tyO �6$� �

 � ��#<O 78���+ � �� J*�$� 	0�
� �6%I0 � 	R8� 	��� ��� .�� �%&� 	� �8M� �
D���
 %�$ 	+ ��&� $��+P.T   t�: 3��R� � �� .*�H 	+ 	� �� �$ �A 	u8�� � (CAROTID 
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SINUSES)  � $��
 � ��#<O 78���+ � ad �� J*�$� ��}  	0�+ � ��$�I�$ %�$ 	+ ��&
 ������ �<�(P.T) �
&���.  

ATRIAL FLUTTER  	� c�8��$ �� =��2 �� 	+ :350-200�/A  �� 	5�{� .�� 	+
 	<A �
&� $��+  	() ���y/5� �8��$ ��� �� .�� � 	I0��� �/5� 38�B
 �$ ��� �/5�

M� ���%&� �� 	� ��� 	+ b�B
 � 	() b��$ � 	R8� %d .�O 38�B
 c�8��$ �� �%&� 	� �8
 .�5O 38�B
 38��$ �
&0�� 	� ��5O �� �� 	R8� 	/
 �$ �Y� .%&� 	� b�B
 	R8� �8T�$ .��

 �� 	-�j 	+ 3j�O � �� =C� �� 	+ (REFRACTIORY PERIOD)   �8��$ �%� �$%{
 �/
 � ���� �$ �Y� .%&� ��� 	+ b�B
 � 	R8� �� .� 	� .���� �� =C� �� 	+ .�5O 38�B


� =C� 	+ 	R8� ��� 	/C$� �� 	-�j 	+ =2$%I0$ � .�5O ��� 	R8� 38T�$ 	/
 �� 	/� E
 � �8M� �
&� $��+ �/5� 38�B
 �� 	S�I� 	+ �$ ��� J�5I�$ ��� 	+ b�B
 � �� $��+

 �8T�$ FLUTTER  %\�$ �4M�$ N<O b�B
 � �� =C� 	+Q$  ���� �� �� am8�2 :1  �$
 ��3 :1  � 	I0��� �/5� �8�B
 �8M� �%�� am�  ��� � 	I0��� �� �$ �y/5� .�� � b��$

 � �� ;$%6���� �%I<�$ 	+  �$ �� J���� �/5� 38�B
 �� 	() �y/5� �8T�$ QRS   	:��
 .�� � 	I0���P  ��� � 	I0��� �� �$ �:��P  . ��$� %m� 	+ �:��  
 s{�� .*W � (CARDIAC ARREST )   �� =��2 1��%BC �� aI#�0 3��5I�$ � .*W � :

*W � �� ���� � 3T�L s{�� ��R/{ �
D�� 	() =�%2 � .* �$ �A$� s{�� 	+ 	R8� ���v .
�� =C� 	+ 7#2 �
  ����� � HYPOXIA   	� ^8�� �� ��9�2 ���� �8�A �$ 	/�$ 	�

 . ��$�  
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  ون＀ي＇لورم 

  ارلسم فصليد 

  دوران

CIRCULATION        
 aI#�0 3�$��� � J�� �%� ��$�� 	/q�  � �$ J�0� ��$�� ��$GH � 	� ���S#� "�
 �
 �/
 	() ��gO ��� � J�5I�$ bS�#��$ �$ ��������d � 	() �� � .%&0%
 .� 	����
 � ��-� t0�8� �8��0 ����� �$ ����� � �%S2 � "�
 � �<� 	jrC 	+ �$ 	�  ��gO

 . �
D���� 	/�0� 	+ aI#�0 ��  
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:	���j� 3<T�  "$��� �  	+ �
0 � �$ z�4I#�0 .�� 	+ "$���$�������  �� ��� a�#5�
 �� 	+ >�� �C �%� ?�j �$ �Ye��A �FC 	�����%� ��gO �%d � "�
 � �� �� � .%0
 	+ �� ����� 	+ ���6� � aI#�0 3�$��� � �� 	() ���0�0$ 3��4O �) �� � �� ��A
 � ��� 	+ ���S#� � 	/�0� 	+ ��}  c��W �� � J�5I�$ �8T� � ��� 	����� �� ��:�� 	<�%�

 	���� ����%�� 	� .��  	+ �� ����%� 	+ "��%: �8T�� �$ ��{ 	���$�� � ���6� � 	/R�
 . �%� ;$�� �<� _�%0  

 3���%� �aI#�0 RM� �*�� �ARTERIOLES  �����A �� � 	8�� �� �
D��� ;�� 	+
 	�����%� .*$� �
D%&� �� %&/�F� 	+ 	/�0� 	+ J�%I8� 3����� �� � 	() 

(ARTERROLES)  �%� �$�: 3/gO ��{  .�8� �) �$ =L�8
 � ������%� �*� � ��
c��%q � �8T� � ���S#� � �
&� tR0 _0�� 	+  '�0$ � �8�� � �� �C%
 	+ %&/�F� �

 �� � �%�� c��%q c��W 	� �8�� 	C%
 �S#� �%&� 	� �8M� �%� .*�H 	+ J�%I8� %�i�
 �� =C� 	+ 74� � c��%q � �$ �� %&/�F� 	+ 	���W 	8�� 	/�0� 	+ ����%� 	� �8T� �
�

����� .W�:$ ��D%&�� .  
 � �$ �8�� � �� 	C%
 	+ �%&/�F� � INTERSTITIAL   3�$GH E ���M��� � ^8�� %� _���

 � "�� �� 	+ 3#�� c��j "���
 ��$�� ���� �$ ��������d E�I�9 �%I<�$ E ��$��
 	� ��D%&� � ��$�� �$ _��� � �� �%� ���0  .*$� .%&4� �
 �$ z���
 %DK 	��$�: �%&/�F�

 	+ 	() �%&/�F� � 	8�� . ��� =��C .��+ VENULES   �� � �$ �
&/C$� ��  �����A
 � ��� 	+ .*W � 	() ���S#� � 	8�� . �
&/C$� �� ��T�� ���� 	+ �<� 3ST��� 	+ 	()

 ��T��(VEINS)  	<���
 �� 	���$�: E a� ��}  �� ���IL*�: �� 	+ ��� J�5I�$ ��9 �
 � "�
 � 	������ �� ���� _0���$ �R5� �%+ 	������ �� �%� 	����4IC�0 3/gO ad �$

�%�C� 	4n� �8�� �
&� 	���� _0�� �<+ %�$ 	+ ��&��v � �8�� � �� .� 	C%
 �  
 	+ �� �C%
 ��/I(� 	+ "$��� ��$�5� �8�� �1-14  	+ "$��� ��$�5�  �8�� � �� �<�

 	+ "$��� ��$�5� 3��4O � "�
 � 	6�� 	+ J�\� � �� ��� J��L �� �C%
 ��/I(�
 � "�
 � 	6�� 	+ J�\� � �� ��� J��� �� �C%
 ��/I(� 3/4: � 38�� ��$�5� ���4O

 	()84[  	() �8�� 3��4O64[  ����� 	+013[ . ������%� 	+7[  z�4I#�0 	+ 

ARTERIOLES  .  ��� %&/�F� �$7[   �$ �� .*W 	+9[  . .� .��:�� �� �6� 	+ �
0 �  
 �� %n
$ 	+ J�K �#+ 	�%+ 	+ 	() .*W � 	8�� : �� �C%
 ��/I(� 	+ ��}  "$��� � �8�� �

 �$ �
�� J��$ MEAN PRESSURE    � �� %n
$ 	+100  $�C��� 	+ �
�4�0 �%I� �/�
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 �� =C� 	+ J�I#�0 � b�B
 � ��}  %n
$ � �� �� ��:�� ��120  � �$ 	���+ .%I� �/�
 �� =C� 	+ J�I0���80 �/�   3��4O 	+ 	8�� �� 	e�%) �
&� 	I<L 	� �
�4�0 �%I�

 	+ �� �<� 3S���� 	
  �%� "��%: �� "$���MEAN   �� 	/� �$ �A$� �4� �� ��} 
 	8�� VENAE CAVAE    �$ �
&0� 	� �
�4�0 �%I� �/�� %�j �� ��}  �
&0�� 	�

 � 	8��VENAE CAVAE   �� �
&� J��$ �� b��$ 3L 	+ .*W � 	-)9 	+ �<� ���
 . �� ��� J��L �� 

 

 

  
  
  
 

 

 

 

 

 

 

 

 

 

  
  
  

 �T ��}  b<&� �A$� %m� 	+ 	���+ �$  	I<L "�� 	+ %n
$ � �� "��%� 	+ �
0 � ��} 
 �� "��%� 	+ �
0 � ��}  �� =C� 	+ J�I#�0 � �8M� �� a� %DK 	� %n
$ =R#�25  �/�

 �� =C� 	+ J�I0��� � �$ l�4�0 .%I�8  �� "�� �� 	
 �$ �
&� 	I<L 	� �%I� �/�
MEAN PULMONARY ARTERIAL PRESSURE   �16  	+ �
�4�0 �%I� 3/�

 �$ �� ��� J�R{ �� ���2 MEAN PULMONARY CAPILLARY PRESSURE  
7  � 	() �
0 � �� 3� %�� ���
 ad $� �
&� b�4(� �� $�C��� 	+ �
�4�0 .%I� �/�

.�� ���#� .%0 "$��� z�4I#�0 � �8�� � �� 	5�{� .�� 	+ "$��� �8��  
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=�:��� �$ =T%� ���4d �8T� �=�:��� �$ =T%� ���4d �8T� �=�:��� �$ =T%� ���4d �8T� �=�:��� �$ =T%� ���4d �8T� �::::            
(blood hematocrit and blood viscosity) 

�� 	� =�:��� �
�$ � =R#� =�:��� �8�� � �� =��2 ����� 	+�  �8�� � �� c��W .�8�
 t/-I#� 	
 �� 	/�$ 	� =���:�� � �����%� �%0 � �8�� � =�:���(emulsion)   � �<�

 � �8�� � ad �$ �� �
�5� 	+ �
 � �T�� �� 	/�$ 	� �}� s��(� � c���%� .%0 �8��
��� $%:$ �� �
�5� 	+ �$�: � �6� .  
 � ��y�  � �����%� � �8�� � HEMATOCRIT  ��� ;�� 	+D 	� 	6�� 	+ J�\� � �


 =�%� ���4d %�� �� � �%&�40  aS2 � �8�� � �� .� $� �8M� �� � ��40 + 	100  ��
)40[��+ .��� �$ �� c���%� �8�� �  (.� c��RO 	() ��Wr+ � �� 	C%
 � .  

%� ���4d ����� �� �Y0 	+D =42  .W$��$ 	B0�I� 	
 �� �uL 	
 �$38  � �� ��� J�R{
 	+ l��v �<��%� 	:�� .�� � 	/�0� 	+ ��/4O � ���  �%I80 � �8�� � =D%� ���4d �8��

 �$ .W$��$ 	/�0�+ �
&��/M� �� �<� ���9 	 � =�%� ���4d � �8�� � . �� ��� J��L
 =D%� ���4d �8�� � �%&� 	� 3A$� ��$����W �� =�:��� 	+ �8�� � �� c��j 	+ =L%DK

60  ��70 � =��2 $� �
&0�� 	�POLYCYTHEMIA  	��8����+ ��Wr+ � �
D��� ;�� 	+
 %���� $� b<&� ��� %���� =�:��� 	+ �8�� � ad 	� =�:��� �����%� �%0 �8�� � =R#� ��

.�� a� %DK  
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  ＇لوارلسم فصل

  ونو پراخ５دنهـــد ر－

(VASCULAR DISTENSIBILITY) 

 sj� 	L �� aI#�0 � ���6� � J�&C$%+ ���6� ��W ��}  �� ����%� 	
 �%&� 	� �� c�
J�K �� 	+ �
&4� =���5� �� 	S�I� 	+ �$ �
&� tR0 _0�� � ����%� � 3�  �8�� �%TK

����� "$��� 	�  ��&4� � =���5� � �$ ��$����W � ��}  � =L%TK $� "��� � 38�� � ��
 	/�$ 	� .�*� 	���+ .�88� .�� "��%:  

 	4� 	+ �%&� 	� ,�-� �� 	+ �
&� 	���� �� ����� 	+ 	���W .%DK 	��&C$%+ ���6� �
 %I�� �� %� 	() a�� � 3� c��W �� ����� 	+ ��}  .W$��$ 3� ���� .%�C� 	8�� .��� ���+

 �� �.�
&� �I#C$ ��� 	()�� �� =C� 	+  c��%q � aI#�0 3�$���  
 c��{ _0�� � ������� � 	/R� �� 	� �� ��{ 	� ����� =R#� �$�: ����%� � ��  	e�%)
 %B{ ���#� �� "��%� �$ ���� �� 	� ,�-� �� 	+ �� ��� �<v$ ����%� � .�8� 	�$

 	�$ �8�� � �%��=R#� �� ���� 	+ 	8�� 	���W .�8�  ����
 ad $� . 3� �$�&��v 	� "��%�
 �� "�� 	+ ����� � "$��� z�4I#�0 � Q�8�O 	��&C$%+ �������� �
0 � �� 3� %��
 � �� 	/R� �� 	� �� a� .�8� 
F� 	� ��}  z�4I#�0 =R#� ��}  ����%� � �
0 � b<&�

#�0 =R#� .�8� 
F� 	��&C$%+ ����%� � �
0.3�T%
 	���W 	� ����%� z�4I  
 N���/F��� ���6� � N���/F��� ���6� � N���/F��� ���6� � N���/F��� ���6� �(VASCULAR COMPLIANCE)        

 � �
�4�0 %I� �/� �� � ��}  � ��  	C%
 .�� 	+ aI#�0 ��$��� � �� �8�� �$�5� 	id
.�/C$ ;�� N���/F��� � �� � ��$� �<� ��%�C� 	+ %�$ 	+ ���� 	���+  

PRESSUREININCREASE

VOLUMININCREASE
COMPLIANCEVASCULAR = 

COMPLIANCE   �� � �$ DISTENSIBILITY  .�%� ~%  .%0 

COMPLIANCE = DISTENSIBILITY x VOLUME   "�
%q ��}  ����%� �
(ARTERIAL PRESSURE PULSATIONS)  �� "�
%q �$ �/5� %d 	+ .*W �  � .��

 � E  �� ���S#� 	+ %�$ 	+ =M0� � ����%� � 	� �
�� $��+ �� ����%� 	+ 	:�� ��� �8��
 ����� 	+ �� =C� 	+ J�I0��� � 	� �
�� $��+ �� =C� 	+ J�I#0 � .*W � "��%: �8��
  	/� �$ �*�$� ���4� 	+ "�
%q ���}  ����%� � 	/�$ 	� N���/F4� � ������%� � �� =��2
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 	8��  ��  "�
%q ����%� �8M� �
�� %�j �� "�
%q ��}  � �
�0�� 	� �C%
 %�/�F� �
.�%� 	�  

 �� �
���� ;�� 	+ ��}  z���I#�0 � ��}  �4mO$ �
%q �%d � �� �</C ���� ��� 	+
 Q�R�%5���¨  z���I0��� �� ��}  �C%
 78I�� � "�
%q � �$ �� l�4�0 .%I� �/�

 � �$ �
���� ;�� 	+ ��} ¡¨ I� �/� z���I#�0� �� ��� =R� �� ���2 	+  �
�4�0 �%
z���I0�� � �$  � ~%  ��}  � PULSE PRESSURE   =��2 �8���+ 	+ �� �
���� ;�� 	+

 ��|¨  �� �� ��� %���� "�
%q 	+ ��}  � �� 	����I<  an� .�� �� l�4�0 .%I� �/�
� STROKE VOLUME OUTPUT   � �� �
 �$ COMPLIANCE   �� c��RO 	()

 �� .%��)  %d �8M� STROKE VOLUME OUTPUT   c��W �� "�
%q %d 	+ .*W �
 	I<L �� =C� 	+ J�I0��� � �$ 	���+ �� =C� 	+ J�I#�0 � ��}  .W$��$ 	in4d 	+ ��

 %DK � �� 	S�I� 	+ �� �
��� PULSE PRESSURE  . �
�� tR0  
in4d 	+ ��  a� N���/F4�  aI#�0 ����%� � �� .%��) %d N<O%
 � ��}  .W$��$ 	

STROKE VOLUME   �%���$ � �� �� �</C �*W 	+ �A 	���+ �� =C�  	+ ¥4+ �
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  ل ـ％لسم فصـپن

  د دوران عصبي تنظيم 

(NERVOUS REGULATION OF THE CIRCULATION) 
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 � �� �%� c��%q 	� "��%: c��W  �8�� � 	/gO �� =C� 	+ b�%4� ���� � �/gO �

� 	+ "��%: c��W �8�� �
&� $��+ %�$ 	+ ;����
�I�� c��W � �%S2 3/gO � �<� �Mq�
 =L%DK � ��}  � "��%� � �� =C� 	+ b�%4� 3/gO � �� 	R8� �
�yO$ z���F40 �� ��

 ��}  �8�� � �� =C� 	+ b�%4� ���� � �
&� tR030-40 [  �8�� � �$ �*� 	���+
� � 	() b�%4� 3/gO� .%&0%
 �
&� .�8� .�� ad ��� "��%: "�e�C � ��}  ����%� �8�

 ��}  �2�� � 	I0��� ����� �) �� �
�� 	���+ ad ��� =C� 	+ ��}  �2�� ��
(STRESS)  A 	���+ ����� � .�8� .�� ��}  	()3   

T%� �T%� �T%� �T%� �;����<�� �8��0 ����� � ��}  3��;����<�� �8��0 ����� � ��}  3��;����<�� �8��0 ����� � ��}  3��;����<�� �8��0 ����� � ��}  3��:::: )x2�� �� 	e�%x 	��8�%4� 3/gO �$ 	����}  3
 	+ c9�2 ���M� %�H 3j�yC ��� �8�A �� "�
 	+ �
&� tR0 =L%DK � ��}  �
 	+ �� �Y� 	I<L$� 	� =��2 ����� ���� ��}  3���%� �� ��� ���� �$ �A$� =���M 

 3�8� J�v $� �� =��2 �����FEEDBACK REFLEX MECHANISM   �8��� 	/�$ 	�
2 �� %� ��}  3��T%� 	/4: 	+ ���� ����<�� 3RyO �� � �� ��W%6$� 	� =��2 ����� .�

 ��BARORECEPTOR REFLEX    �  �� *� ������ �  BARORECEPTOR  
� c�#<OSTRETCH RECEPTOR   �GC$ J�K$ � �� �
&� $��+ 	/�0� 	+

(RECEPTOR)  �BARORECEPTORS   �� PRESSORECEPTORS   �
D��� ;�� 	+
I#�0 ��$��� � ��%� ���� � a����  � ��$����W ��}  ����%� � �$ �%� ��A �� �$�: 	+

  J�5I�$ 	� aI#�0 ���%� 3RyO 	� �/8e0 �GC$ �� � �
�� tR0 �}� � �GC$ ��
 ��A%6$� 	� �2 ����� 	�%&
 ��}  3���%� �8�� � �� 	S�I� 	+ �$ 3���

BARORECEPTORS   �C%
 ��$�: � ������%� ���� � �8�0 � .%&0%
 	+ �*�H � 	()
 � .W$��$ 	���W �$ �� ����%� INTERNAL CAROTID ARTERY   "��%� ���R� � ��

 tM}� � (CAROTID BIFURCATION) � 	���+ 
� 	()�  �CAROTID SINUS  
 � �$ �
D��� ;�� 	+ AORTIC ARCH  	+ �A$� %m� 	+ �� �$�: 	+ 5- 18  �<� ��

. �� ��� J��L 
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 �<�5-18  
 � �� CAROTID SINUS   ���*� � �8e�0 ���5I�$ 	()HERING   ��9 � tyO

GLUSSOPHARYNGEAL  �/y
 � 	() ��A �� � �$ 	� tyOTRACTUS 

SOLITARINS  �4d 	+ ��� J�5I�$ 	��  %n
$ '�{ � "��( AORTIC ARCH)   �8e0
 �/y
 � ��9 � tyO �6� � �� N6� �(MEDULLA)   . �
�� J*� 	� �C%
 78���+  

 �CAROTID   SINUS  %� 	() %�j � �GC$60  �� �
�5� 	+ ��}  � �
�4�0 �%I� �/�
 N<O �//I(� %+ �GC$ � �� c��W 	() �� � ��}  ����%� �%&� 	� b<&� �
&� 	�R8� .

� �� �� *� ����� � �<� _�%0 	+ �4M�$ BARORECEPTORS NH  N<O J�K $�
 � �4M�$180 � � %n
$ '�{ � �
&0� 	� �2 �4mO .W$��$ 	+ �
�4�0 �%I� �/ 

BARORECEPTORS   � Q�8�O �4M�$ N<O CAROID SINUS   	+ �4M�$ N<O �
 � �8M� � 	��0 	I<L 	+ ��}  � =���M  ��� � b<&� �� "��30  	+ �
�4�0 �%I� �/�
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  	+ �� ���2���M �� � �A$� = BARORESEPTORES  %0 %DK �4M�$ N<O �I2 _�
 N<O �� �� =C� 	+ �/5� %d � �� �� *� ����� � �� 	C%
 	���) 	+ 3��� ��� �

 � �� 	/� 3A$� ��&4� 	+ 	�%&
 �� =C� 	+ J�I0���  � �$ c��W �4M�$ 

BARORECEPTORES SIGNALS   �/y
 � TRACTUS SOLITARIUS   ��
 ��%� 3T�O��$ �R5� �/y
 � �8e0 �<���� �n� ad �$ �� �C$�

(VASOCONSTRICTOR CENTER)   ��%� z���F40$��+ � �6$� � �$ ���C 	()
 	S�I� 	+ �� �
&� tR0 _0�� � ����� �$ ����%� ���! � "�
 � "�� �� 	+ �$ ��� 	�R8�
 � ,�-� �� 	+ �*�$� ��58� �� c�{ 	+ ���y/5� 3R/{ � �$ .%&4� 	+ ����%2 3R/{ � �� 

BARORECEPTOR   � ����%� � �� 	�R8� � �� �4M�$ N<O �� $��+ %�$ 	+ ��} 
 =���5� � �6� 3B�-� � 3�$�4� $� ��}  3���%� � E �
&� tR0 ��&4� � ��}  3���%�
 	+ ��&4� � ��}  3���%� � �$ �A$� 	Iu8�� 	/�$ 	� =�4� � ���d�  �R/{ � �$ ��&4� �

��}   �8�� � J�K ��#<O 	+ �$ ��� %���� �<� '�<M� 	+ �� =C�  	�%&
  �2 J�� ���
��� 	���+ 	� .  

 	+ �� ��}  �8�� � �Y� ���IC$ =��2 �*9� � Q�IM  � "�#�$ �� 	/� �� =��2 ����� 	+
 ��$� ��$�4� %DK �� ��}  	+ �%&� 	� �$ �
&� 	I<L �� �C%
 ��8���+ 	+ "�
 � �$ %0

 �
&� $��+ 	()�� ad =��2 ���M� �
 � BARORECEPTORS   	+ �� =C� �� 	+
�+ 	+ "�
 � �$ %0 	+ ��}  �8�� � �$ �A$� ���9 	�R8� � �<� ��� � 	�%&
 �� �C%
 ��8�

��� 	���+ .  
 � BARORECEPTOR CONTROL SYSTEM   	� *�  =&4d$ � .��+ 	� ���� �%DK �

.��+ � �A�� .�� �� �$ ��� � �� =C� 	+ %�i� � �8�� � aI#�0 �8���+ $� �� 	<A �� 
 ����%� � ad 	) 	� ��� =���M �� 	I<L �� �$ 	���+ ��}  �8��.  
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  شپاړسم فصل

  اني فشار په تنظيم ک３ د پ＋تور－ي روليد شر

(ROLE OF KIDNEY IN TREGULATION OF 

ARTERIALPRESSURE)        
  
  
  
  
  
  
  
  
  
  
 

 

 

 

 

 

 

  
  

 ��}  ����%� �%&� 	� �� �����#�$ 	+50  �T 	��d � �W��I� �}� � �� l�4�0 .%I� �/�
 ��}  3���%� �%&� 	� �$ .� %�j100  	+ �� 	��d � �W��I� �}� � �� l�4�0 .%I� �/�

 ��}  3���%� �� �T 	/� �$ �%� �$%{ �� �2 �����200  � �� 	���+ 	� �
�4�0 �%I� 3/�
� 	��d � �W��I� �}� � �6  ��8  . �
&� 	���� 	���+ 	() ����� � .�8�  

%DK �� aS2 	+ _��� 3:��C � �%S2 � �%&� 	�L 	/�$ 	� ;����<�� 38T��9 � ��$� =
 	+ �
&� tR0 ��&���W � ��}  3���%� � �T6-19  .�� J��$� %m� �� �<�  
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��$����W �� aS2 	+ _��� �:��C � �%S2 � �%&� 	� �
&� J��� �� �<� 	+  � ��$�
�� 	S�I� 	+ �$ �
&� tR0 =L%DK � aS2 � �8�� MEAN CIRCULATORY 

FILLING PRESSURE   �� ��$� 	+ �8�� ����� � 	� .*W 	/�$ 	� �� � �$ �*� 	���+
 � �� 	S�I� 	+ �� �
&� tR0 =L%DK � ���d� 3R/{ � "�� �� 	+ �$ ���$� ��$����W

�� �� 	+ �A%6 tR0 ��D*�� � ��}  3���%� ��}  � �8�� � �� �
&� J��� �� 	4
 .�� � =L%DK�����I<   	� ��$����W � ���d� 3R/{ � �<� a�5I#� 	+ �� �T �� 	/�0� 	+

 � 	5�%@ 	4�5I#� %�H 	+ �� �
 �$ �
&� $��+ 	/�$AUTOREGULATION   ;�� 	+
$��$ .%DK �� �#� 	+ �%&� 	� E �
&� tR0 ��$����W � ��}  � �8�� � �� �
D��� 	8�� .W

 	/�$ 	� =�4� � "$��� � �8�� � %�$ 	+ �R5� � ���6� � �� �#� 3Mq�� 	
 �Y�� "��%:
 � 	���2 $� �� ��� ��:� 	� =��2 ����� 	�%&
 ��}  �8�� � 

AUTOREGUVLATION   a�m8� "$��� � �8�� � �� 	���2 �� 	+ �8M� �
D��� ;�� 	+
8�� � �%&� 	� �#�� c��j �� �#� 	+ 	/FC 	+ "�
 � ��$����W aS2 � � ���v 	+

�� *� ����� � �� ���S#� .  
 ��}  c��W �8�� � ��}  c��W �8�� � ��}  c��W �8�� � ��}  c��W �8�� �(HIGH BLOOD PRESSURE , HYPERTENSION) :  

 � ��}  z���I#0 �8�� � �� 	/�130  � ��}  z���I0��� �8�� � �$ �
�4�0 �%I� �/�
¡¨  �8M� �� c��W ��}  �8�� � �� �
&� ��� �� c��W 	() �
�4�0 �%I� �/�

 �%&� 	� .%0 c��RO �
 	+ �� �� ��:�� b}8�v%F��dMEAN ARTERIAL 

PRESSURE   �110 FT�d ��T
&� ��� �� c��W 	() �
�4�0 �%I� �/�% � �� b}8�v
 ����� �� ) �� c��W ��}  �8�� MEAN ARTERIAL PRESSURE  80 � .%I� 3/

 ��}  z���I#�0 �%&� 	� (�� l�4�0250  ��}  z���I0 �� � �$ �
�4�0 .%I� 3/�130 
 �� �� ��:�� b}8&v%FT�d ���� �� �
&� ��� �
&0�� 	� �
�4�#0 .%I� �/�L 3T�

 ���RR0 �4n� ��� � (b}8&v%FT�d ) ��$����W ��}  � �8�� � �Y� ���(� .%0 %BC � ����
%� � "�#�$ � 	/�$ 	�:3A%6 tR0 �  

� 	+ 7H���� � "��%� 3/�/�$ � �$ �T��� ;�O � .*W � 	/�$ 	� ��$����W � ��� � .*W �  x
 . �
&� tR0 �%� � "�#�$ � 	/�0�  

� ��� � x4d � �6��I�+ � $%\�$ ��}  c��W% ;�O � �6��I�+ � 	/�$ 	� t�%(� �$ �$
. �A%6 tR0 �%� � �T .%Cr
 �$ �T��� 
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THE RENIN-ANGIOTENSIN SYSTEM   
RENIN   � JUXAGLOMERULAR CELLS (JG CELLS )    	()% $$W  %�H 	+ �$

 � �� �<� J�M  PRORENING   .%0 c��RO �
  	+ �
&� .%�C� �
D��� ;�� 	+ JG 

CELLS   � AFFERENT ARTERIOTES   J��� ���� 	� J�%�� �/6 �� �C%
 ��$�:
$%}  3���%� � �� �
&�  � �� a�$��$ �� 	()�� �� =C� 	+ =�4� � RENIN   ;�� 	+

 b�8T� � ��� J�5I�$ 	� �C%
 ���v "�
 � ��9 � "$��� � �6��I�+ � �$ �
D �$W$ �
D���
 . ��� $%:$ ����� �/C$� � 36��I}+ � �� _��� �Mq�� 	+ 36��I}+ � 	C%
 	4� .��  
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 	+9 -19  W$% $ � b�8T� � �� =C� 	+ ��}  ����%� � �8�� � �� �
&� J��� �� 	4�� �� �<�
 	+ �� ��Wr+ 	+ b�8T� $� �
&� tR0GLOBULIN   � ��RENIN SUBSTRATE   �� 

ANGLOTENSINOGEN   	+ 	id ��� %���� �
D��� ad ;�� 	+ ANGIOTENSIN   I  
����
.ANGIOTENSINI   s�Mq ��BASOCONSTRICTOR   	+ �8�� � �$ �%� %����

 �� 	/� E ��� 	� %���� *� "$�8� ��}  ANGIOTENSIN   I   � 	I0��� ����� �) �� ��*�:
 � �� �C%
 	+ �
0   � �� ��$��$ �
 �� CONVERTING  ENZYME   �
D��� ;��  	+ 

ANGIOTENSIN   I   	+ ANGIOTENSIN   II  ��%Cw $� ����
 b���%+ 
(ANGIOTENSIN II)   ��{ ��VASOCONSTRICTOR   b�#I��S�$ � �%� %����II  	+

. �
�� tR0 ��&���W � �8�� ����%� � 	4#{ .��  
 ���L ��$� ��$�4� �� �$ ��$����W �� 1$��C 	+ �e��� � �� 	/� �� ���� 38A�� 	+ "�#�$ �

+ ��yI�$ ��S� �$ �$%@$ � �
�$ �$ a���0 � %���� "�%I0���$ � J�%I8� � �}  �8�� � 	/�0� 	
 	:� 	+ =�4� �$ =L%DK � 1$��C � �e��� � ��}  �8�� � �� ��
D%+ 	� �$ �*�$� ���9

 	+ �Y� 	I<L �� �$ 	���+9 -19  1$��C � �e��� � �� �� ��� J��L �� 	4�� �� �<�
 a�5I#��x%��� � �8��� 	()�� �� 	S�I� 	+ �� �� =L%DK ���M��� 3:��C � �%S2 � ����%

 x�W ��}x�� 	+  b�8�� � .%C9�
 �$ 3��� =L%DK "��%: �8�� � �6��I�+ � 	/�0� �� 	+ �$ �
&
 $xxxx+ ��58� � a�$%� � �
�$ �$ �e��� � �6��I�+ � �� .%C$ 	+ �$ �
&� $��+ 34� �� W$%x�$ 	xxxxx %

 ��}  �8�� � �� "�� �� 	+ �$ ��W%6$� 	� =��2 J�� ��� aS2 ���M��� 3:��C � �%S2 �
 � ��� ��:� 	� =��2 ����� 	�%&
RENIN ANGIOTENSIN SYSTEM   � .��C 	+ ��C

FEED BACK   "�#�$ 	� b<&� �
&� ���0 ��  �2 ����� ��
� ��}  �8�� � %�$ 	+ ;����<��
�+ ���C� 	4� 	e��� �%&� 	� �$ ��� �4O �<� s��(� 	+ %�$ 	+ ����<�� 38���+ � 36��I

 . 3���� %�i� ��}  �8�� � �� ��
D%+  
ESSENTIAL HYPERTENSION  ��� �%� c��W ��}  �8�� � �� z/C 	id J�v :

 �� �
&�90-95 [  	+ �� z/C ESSNTIAL HYPERTENSION   �/j$ �� �� 	IC$
 ;�/M� �� 	� ���+ 	0�$ %� �� tR0 �
&� $%:$ 	/�0� 	+ ���6$�� 	��K .�� � �� ��$��

�0$ 	+ =L%DK � "��%: � �8�� � �� �6��I�+ 	+ ���6$�� J�K �� ��'  � ��}  �8�� �
�R�
 ��$ � �6��I�+ � ���6$�� a#{ �
 �$ �*�$� ���9 J�%I8�(tubules )   � �� �C%
 	+

$ 	+ ��58� � ��yI�$ ��S� � �
�$ �$ �e���� �8�� � %��}   	
 	I0��� �� ����%I8�
.��� 	����� 	6�� .��+ 	+ 	()�� 
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  اوولسم  فصل

  قلبي دهانه

(CARDIAC OUT PUT) 

  �� %n
$ 	+ �� 	5�{� .�� 	+ �� .*W �� .� c��RO 	() �8�� �$�5� 	id � 	��d� 3R/{
 � �� 	���I<  	id ,�-� �� 	+ 3��� %�i� %TK .%0 =���M  � "�
 � 	��d� 3R/{ E ���$

�� J�K ���9 	+ �
&� tR0 %�i� � ���d� 3R/{:   
� .W$��$ ;����
��I� 3��
 � x  
�+ b�%4� � "�
 � �Y0 � x �� =C� 	  
� .%0 %4O � "�#�$ � x  
|  � "�
 �  x�W$��$  .%0  

 �� =C� 	+ =2$%I0$ � 	��d� 3R/{ �Y0 ����  ��� �5.6  	��R{ �� 	5{� .��  	+ .%I��
 �� �uL 	+ �� .� ���10- 20 [  =���M  	+ "�
 � �� .%0 ��D%&� 	+ %4O � �$ .� 	4�

 ���� �� � 	/R� �� 	� �
&� tR0 ��58� � ���d� 3R/{ � "�� ��4d 	+ �A$� =�4� ��
2$%I0$ � 	��d� 3R/{ �Y0 �� =C� 	+ =5  .� ��� 	��R{ �� 	5�{� .�� 	+ .%I�� 

CARDIAC INDEX   � ���C %�i� .%0 �W$��$ � "�
 � 	��d� 3R/{ �� 	e�%) :
 .%0 �W$��$ � �-B0 � "�
 � 	��d� 3R/{ �� .� ��� J��L 	/�0� 	+ �
%S� ��/I(�

 . ��� ��$����W  
 � Q$%\�$ 	��d� �R/{ CARDIAC INDEX  � .%0 �rBj$ 3R/{ �8M� �� ��� Y��� �


 �� �Y0 ����� �
&� J��L 	/�0� 	+ �W$��$ � �-B0 _
%� %I� �� "�
 � 	��d�70  �/��
 �� .W$��$ �-B0 � "�
 � �%�� "W� 	�$%61.7  � 	/R� �� 	� .� ��� 	��R{ _
%� %I�

 �� 	5�{� .�� 	+ N� �8�$ 3R/{ ����� �Y0 ����3 _
%� %I� �� 	+ .%I��)  2/M(3l/Min 
�� ��� b�4(� �� �-B0.   
 	��DW%6$� �8�� ��T�� �(VENOUS RETURN)   .� c��RO 	() �8�� �$�5� 	id �

 �8�� ��T�� � �
&� J��$ �� b��$ 3L 	+ 	/�0� 	+ ��T�� � �� 	5�{� .�� 	+ ��
 .*W �W$�� �� 	��d� 	+ .*W � ,�-� �� 	+ �� .� ���#� .%0 ���d� 3R/{ � J�DW%6$�

�-� � 	</
 �%� 	� J�� �B�%� %���� "$��� 	+ �8�� ����� � 	���I<  s/I(� "$���.  
  	id �%&� 	� �� ��� ��� �� ��� ���O "�� �0$� 	+ ����<�� .��C 	+ ��C .*W �

 $� .*W � 3� ¥4+ 	�%&
 	/�0� 	+ .*W � �
&/C$� 	� b��$ 3L �� 	8�� ��T�� �$�5�
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 � ;����<�� FRANK STARLING LAW   �) '�0$ 	+ "���{ �� � . �
D��� ;�� 	+
� � �: � .*W � �� �
&� tR0 �}� .%�  ¥4+ 	� ���C 	8�� 	���W %�$ 	+ �}� � �$�:

 3R/{ � ��$�  ��$�4� �� =���5� 3B�-� 	+ �6� � �%&� 	� �� ���� �T�
 ad $� �
&�
 	() ����� � =���5� �6� �B�-� ���v � �� 	/� �$ �A%6  tR0 �� ����W � ���d�

 � �A$� ��$�4� �� 	��d� �R/{ 	+ �� c��W Ohm  '�0$ 	+ "��{ �-   

RESISTANCEPERIPHERALTOTAL

PRESSUREARTERIAL
OUTPUTCARDIAC = 

 ���� 	+ "$��� � �� �%� �� 	+ ) ��$� %�i� �� =���5� �B�-� J�v 	+ �6� �  �� 	/�
 c9�2 	id ��� %�i� =40 s��(� 	+ �$�5� ���d� 3R/{ � (�/H$� �� 	� %�i� �� �����
 � ���d� 3R/{ � 	� =��2 ����� =R#� �� J�2 b�O 	
 �$ ��&4� � =���5� �B�-� � ��

:��� 	����� �
&� tR0 =L%DK  
� x BERIBERI  � =��2 3q%� $� : THIAMINE   	
 �� �
&� $��+ 	/�$ 	� =�4� �

 ~�  �� �6� �B�-� 	+ %�$ 	+ ��58� � b���I�� �� � �� ��$�� ��$GH 	
 �� =��2 ��
 �
&� tR0 =�4� � =���5� � �6� 3B�-� � �� 	S�I� 	
 �$ �A$� 	Iu8�� _0�� .��M�$


 �$ . �*�$� ��$����W .�8� .�� �� 	��d� 3R/{ 	+ �� ��$� 	�%&
 	+ �8�� ����� � .%Cr  
� J�I#  ��T�� 3���%�  x(ARTERIOVENOUS FISTULA)  ����%� ����� � :(A-

V)   *� ����� � �� ^8�� 	+ ����� �$ ����%� ���� � Q$%\�$ Z8� $� �
D��� ad ;�� 	+ Z8�
 �� =��2 3q%� �� 	
 �� �� � E ��� "��%: ��� 	+ ���� � 	() b�%� � 	8�� .%DK

 3R/{ � .%Cr
 �$ ��$����W �� ��$� 	�%�
 	+ �8�� ����� � �
&4� =���5� �6� �B�-�
 . �
�� tR0 =L%D� �  3��d�  

� x HYPERTHYROIDISM � =��2 3q%� �� 	+ :�  	+ �%S2 ���! � "�
 �
+ bS�#��$ � �A$� ��$����W �� ;����
�I�� � �:�#�$ � ad �$ =L%DK � �� ?%y� 	

 � .%Cr
 �$ �A$� 	Iu8� �
&� tR0 _0�� � �6� � �� �$�� �8�A 	() ;����
�I��
 tR0 =L%DK � ���d � 3R/{ �$ =M:� � �8�� ����� � %�$ 	+ =�4� � =���5� �B�-�

 . �A%6  
| xANEMIA � 	+ �8�� � %�$ 	+ ���4� � �I�$��%6 �%0 � �� ��4��$ 	+ : �� =�:��

 bS�#��$ 3 �� 	/�$ 	� =�4� � b�
�/6 �4d � �8�� � 	� �:�#�$ "�
 � �$ �A$� ��$�4�
 	���%I<  	id %d �
&� tR0 ��D*�� � ���d � 3R/{ � 	/�$ 	� _0�� � �6� �  �$ �
&0� 	�
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 tR0 ��$����W � ���d� 3R/{ � �*�$� ��$�4� �� =���5� 3B�-� 	+ �<� b��� 	+ ��
 . �
&�  

{ � =�4� ���d� �R/(LOW CARDIAC OUT PUT )  :  
 �� �� ��� �}D� �+�%6 ��� 	+ �
&� tR0 =�4� � ���d� 3R/{ � �� =��2 ����� %�H
 ��$�4� �� 	��d� 3R/{ 	+ %�$ 	+ ��&4� � ¥4+ .*W � �� �� c9�2 ����� %�H 	id ��

� ��$� 	�%&
 � �8�� ����� � �� �� =��2 �q%� 	id %d �
 �$ �*�$�  	+ %�$ 	+ =�4�
. ��� $��+ ��$�4� �� 	��d� 3R/{  

 	� tR0 %d � .*W �� 	/� : �
&� $��+ 	/R� 	� ���RR0 3R/{ � �� ��$�4� ���d � 3R/{ �
 J�\� � E ��0� 	�� bS�#� �$ .W$��$ 	�W9 	� ���S#� "�
 � �� 3� s�Mq .%��� 	/R�

 ���� � .*W �  	6�� 	+INFARCTION  ���� 	+ .*W � E  E �q%� ���0 �CARDIAC 

TAMPONADE , MYOCARDTTIS   �� ���� �}� z���
�I�� 3R/{ ���� �8�A 	+ �$
 . ��� 	����� �  ��$�� ��$GH � 	� ���S#� ���� "�
 � 	/�$ 	� ��&4� � ���d� � .*W �  

 	id �
&� $��+ %�$ 	+ =�4� � ��$� 	�%&
 � �8�� ��T�� � �� ��$�4� ���d� 3R/{ �
	��RR0  � �� ����� 	()�� "�� ���9 	
 ��� $��+ =�4� �� ��$� 	�%&
 	+ �8��

: �
&� 	����� 

� � �%&� 	� �� =��2 z����4d �8�� � �� J�\� b�%� an� �� : ��$�4� aS2 � �8�� � x
 �6� � %�$ 	+ ��$�4� � aS2 � �8�� � �� �6� 	
 �� .W$��$ 	���W 	+ 	��&� _��q �8��

� ��&4� 	
 =���5� �
&� tR0 ��&4� � ���d � 3R/{ � �� 	S�I� 	+ �$ ��$  
� ��$ 	+ l�yO$ z���F40 "�
 � �� �� ���IC� �8�A 	+ : �<� ��2 	+ _0�� ����� � x

 ����� 	+ _0�� J�K $� �6� � E �W%6 tR0 sMq � "�#�$ � ��$� �<� J�M   %�H 	+ J�K
	���W 	+ 	8�� �� 	S�I� 	+ �$ �A$� �<� W��RI� 	
 ��  � �$ �
&��v �� ����� 	+ .W$��$

.�
&� tR0 =�4� � ���d� 3R/{ � 	/R� �� 	� �$ a� ��� 	+ .*W � ��$� �8��  
� 	+ �$ �
&/C$� 	� .*W 	8�� 	4� 	/R� 	� =L�8
 � ����� ���� � : =�4� ����� ���� � x

4� �� 	��d� 	+ .*W � "�� ����A$� = . 
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 �5�%@ �����/M� � ���d� 3R/{ �  
(Methods for measuring cardiac out put) 

 �4�5I#� %�H .�� 	+ �����/M� ���d� 3R/{ � 	() �/C$�� 32$%: 	� �
 �� �����0$ 	+
 � bS�#�$� � �� �� �� �5�%@ fick method   � �T 	/
 �$ INDICATOR  

DILUTION METHOD   . �
&� .���I0$ ��  
OXYGEN FICK METHOD  	+ :18-20  � �� �<� FICK   J��L t��%� �5�%@ �
 �� 	5�{� .�� 	+ �� �� ���200  	� "��%� ��� 	() �
0 � bS�#��$ .%I�� �/�

 �
0 	() $�C  7L � .*W � �� 	8�� 	id �
&��/M� �� �<� 	+ ��� ���� �� ��yI�$
 �� 	8�� %I�� �� 	+ �� =m/H bS�#��$ � �
&/C$� 	�160  �� .%I�� �/� �� 	8�� 	id �$

 �� 	8�� %I�� �� 	+  ��� =m/H bS�#��$ �T
&� J��$ �� %n
$ 	+ 	() $�C �F� � .*W �
200  �� 	5�{� .�� 	+ 	8�� %I�� �� �� �
���/M� 7��0$ 	+ 	() �� � E �� .%I�� 3�/�

 	+ l�#2 �� 	+ 3/C$ .%0 "�A � bS�#��$ .%I�� �/� =�D�/) �
T%&� 	() �
0 � ��
	5�{� .��  �� ��5  �� .%&� 	() �
0 � 	8�� .%I��200  	� �8�� b��#��$ .%I�� 3/�

 �
&�  ��yI�$)
40

200
5( =  	5�{� .�� 	+ 	() �e0 � �� 	8�� �$�5� 	id ,�-� �� 	+

 �
D%&� ��5  78T��9 � 	��d� 3R/{ '�0$ �� 	+ ��L$� .W$��$ ���d� 3R/{ � �� .� .%I��
 . �
&��/M� ad �(� 	� ����M�  

  
  
  
  
  
 

 

 

 

 

 

  
 �<�18-20   



 
 

91 

 

)/1(

)/1(
)/(

2

2

BLOODOFLmDIFFERENCEOOUSARTERIVOEN

MinMLUNGSTHEBYPERMINUTEABSORBEDO
MINLPUTOUTCARDIAC =

  

 � %I&I� �� =C� 	+ J�4MI0$ � �5�%@ �� �BRACHIAL   � �$ �
&/C$� ��9 � �����
 SUBCLAVIAN   ��9 � ����L "��%� ���� 	+ �� �$ b�B
 3L �� .%C$ 	+ �$ b��$ 3

 � "�
 � 	8�� ����%� �$ �� �I#C$� .��+ 	� �
%S� � 	8�� ����� �� �
&� J���D$ ��
$�d 3#�8� � .W$��$ �$�5� � bS�#��$ � �$ �� �$�&� �I#C$ 	() "��%� %d  � 	() 

OXYGEN METER  �
&� $%:$ 	/�0� 	+  
INDICATOR DILUTION METHOD   �� 	+ .��+ 	� �����/M� � ���d� 3R/{ �

 � .W$��$ 	4� .�� �� 	5�%@ INDIC ATOR   ��� 	<� 	() ��$�� (DYE)   �� 	+ ZH
��9 � .*W 3L � .%0 ��I<�� 	+ .��� 	e��$� �
&� ���<�&+ �� b��$ 3L �� �$ ����  E

 	� =m/H � ���� 	e�� �� � �$ �
D%&� �� aI#�0 3���%� 	+ ��9 � .*W ¥� �$ �
0
 .�
&��/M� 	��d� 3R/{ �(�  

  
 

  لي دورانياکل
(CORONARY CIRCUL ATION) 

 	/R� 	� �H���� 3/�/�$ � 	8�Y� 	C%
 	4��� �� 	M��: .�$� 	���%0 	+ ���� 3
%H �
 3
$%C a#{ �
 �� a#{ �� �� aI#�0 3�$��� 	+ �</C �*W ���v Q�R�%5� �
&� $��+
 J�&d�+ ������� ���+ 	+ �id � �$ "$��� 3/�/�$ ����� � ,�-� �� 	+ �
&� 	����

 �� 3�W9 �$ ���%q  
� �� �/�/�$�������  z������$ "$� �$ 	0�+ � .*W � 	�����%� ��� "$��� 3/�/�$ � :

 �C%
 ���v .*W � �� �� ��� ��A 	
 ��A "�� �0$� 	+ �� 	/gO 	+ .*W � �T .*$�
 	4#� %+ �� %I� �/� � �-B0 �/C$� ���� ���$ � �A$�� �$ ��0�� �$�� ��$GH 	�

i� 	/�0� 	+ �8�� � ��� �: � .*W � Q�4�5I#� . 3��� 	�G  
 $� J�2  ����� 	8�� 	� �C%
 3R8: b�B
  ¥� � �$ ��$�{ .*W � "��%� 3/�/�$ ¥�

 �$ 	C%
 .%\�$ b�B
 �L � 	/�0� 	+ "��%� �/�/�$ �L � ��80 -90 [  �&� �</C
 ��$�{ �*� � 	8�� ��T�� b�B
 ¥� � E �
&� J�0� 	8�� 	� �C%
 3�/C b�B
 ¥�
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	� �
 	� "�$ 3� ��9 � �����  �$ �
&� J��$ �� 	/C$� 	� t�: �/�/�$ �� ��
 � 	8�� ��T�� 3/�/�$ .W$��$ 	4� .%DK THEBESIAN   � Q�4�5I#� ��9 � �����

 . �
&� J��$ �� � �: ���v 	+ .*W  
 "$��� �/�/�$ �����(NORMAL CORONARY BLOOD FLOW)   �����#�$ �

 �� "$��� �/�/�$ ����� 	+225 � 	+ 	8�� .%I�� 3/� ���d� 3R/{ � �� �� 	5�{� .�
 �4-5 [  J����� =R#� 	��d� .*W � �� b�%4� ���� 	+ ��� "��%� .� c��RO 	()

 	� �26  ��7  �� "$��� 3/�/�$ 	+ J�� ��4d 	
 �
&� 	���+ 	� ��8�3  ��4  .�8�
/gO � .*W � �� �
&���W "$���� . �� �$Y� .��+ c��%q ��$�� ��$GH �  

 �4-21   	() �<� � bB
 ¥� � "��%: �8�� � 	� �%&/�F� 3/�/�$ �� �
&��/M�
%DK �� =C� 	+ J�I#0L � �� =C� 	+ J�I0��� � b�B
 ¥� � �$ �
D�� 	I<

 � '�<M� �� �A$� %m� 	+ c��W "��%: �8�� � �%&/�F� "��%: � �8�� � "�
 ���
� "�� 	+ �  �/5� ��{ �/gO � b�B
 ¥� � �� =C� 	+ J�I#0 � b�B
 ¥� � ª

 �8�� � 	/R� �� 	� �$ �� ��:�� ��}  c��W �� �C%
 3/C$� 	+ �/gO � 	/�$
 	8�� �� �%&/�F� 	+ �/gO b�B
 ¥� � �� =C� 	+ J�I0��� � �$ a� ��<+ "��%:
 "�� ��4d 	+ (%�$ 	+ �� �4� � ��}  � b�B
 ¥� � ) ��� "��%: .%0 =O%0 %DK 	+

B
 3L � "��%: �8�� � %�/�F� � 3/�/�$ � �A$� ���9 %�i� �-�j � �� 	C%
 	+ b�
 a�  	� ��}  �/5� � b�B
 ¥� =R#� ��}  �/5� � b�B
 3L � �� 	e�%) b<&�
  .W$��$ 	4� 	+ 	� b�B
 ¥� =R#� %�i� "��%: ��-�j �8�� � �T ,�-� �� 	+ ��
 � bS�#��$ � 3/gO 3R/{ � Q$%\�$ "��%: �8�� � ����%� �/�/�$ � �� *� ����� �

c��%q  ����%� �/�/�$ � �� 	/� �
&� J�%I8� �� =��2 ����� 	+ 3I2 '�0$ 	+
 �� %&� 	() 3/gO 3R/{ � "��%: �8�� �70 [  $� �
&� �I#C$ 	()�� bS�#��$

 � 3/gO 3R/{ � Q�4�5I#� ��$����W "$��� ����%� �/�/�$ � �� �� %�� ���
 ad
 �� �
�� $%:$ '�0$ 	+ c��%q � bS�#��$ � ;����
�I�� �/j$ �� ���+ 	0�$ %�

. �� 	� ;�/M� tR0  
 	� �8�� ��$��� � .*W � J�%I8� �
�yO$ ;�����$ � : J�%I8� 3RyO "$��� �/�/�$ �
 3RyO � �� %���� a�5I#� ��� %���� �<� a�5I#� %�H �$ a�5I#� 	+ 	0�+
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 ��$�� 3��5I�$x+� £$%:$ 	/�0� 	& tyO � �6$� � �� b���� ��I0$ � �$�� $� �

	+   E �
DW$% $ 	/�0� 	+ �
�yO$ z���F40 � b�%�8�FT$ ��� �$ b�%�8�FT$ �$ 	/�0�

 �� �$ ��$�4� � =���M  3R/{ � �� %���� a�5I#� %�H �$ �
&� J�%I8� �$ a�m8�
 a�5I#� %�H �
�yO$ � �*�$� %�i� �� "$��� 	+ �8�� �/�/� $� 	/�$ 	� ��$����W

 N<O%
 	0�+ � "�$�� �/�/�$ � %���� . �� "�� 	+ %���� a�5I#� �  
ISCHEMIC HEART DISEASE (I.H.D)  � tR0 b�%� an� 7H����  :

ATHEROSCLEROSIS   � �� �*�$� =L�8
 �� ����%� �/�/�$ 	+ 	/�0� 	+
 � �� �</C �8�A 	+ �� �$ �� ������ 	+ �<� 3�$%�� 	+ 7g�%� 78���+

�%� � 	() 1$��C c��W � ��$�� 34-� �$ J�%I#��� ���9 ��/�� ���$ � �����
 	+ %�$ 	+ ��&� ��A �� � ���S#� 38�%R  � �$ ��� t0%� �� �C%
 CALCIFIED  

 � �$ �
���
 �<�ATHEROSCLEROTIC PLAQUES   � %�$ 	
 =L*�: �
 ���� 3/�/�$ � Q$%\�$ 	��</+ $� �
&� tR0 =L�8
 �Ye4�� �$ YF}
 � ������%�

�0 �) ��Y��� 	+ $%S� � ����%� �� *� ����� � �� �%I� �I�  
 =L�8
 YF}
 "��%� �/�/��$ � =L�8
 YF}
 "��%� �/�/��$ � =L�8
 YF}
 "��%� �/�/��$ � =L�8
 YF}
 "��%� �/�/��$ �(ACUTE CORANARY OCCLUSION)::::        

 �T 	() �<(� � �<(� �� �� �</C �id 	+ Q$%\�$ =L�8
 ;�� "��%� �/�/�$ �
 	+ 	� �
&� $��+ �� ��:�� .%��� 3q%� N�W�%/�<0 �%&�$ � �� ����%� �/�/�$ 	+

 �� �</C ����%� �/�/�$ �����  
 �*� � b<&� �
&� J��� 	� 	B
$� 	��� ^8�� %� ������%� ���� � �� =��2 ����� 	+

 ^8�� %� ����%� �/�/�$  ANASTOMOSE   �� "��%� ��� 	+ �� 	/� �� ��:��
 _0�� �� =C� 	+ ����� �) �� � �� ����%� �W�4I#�$ �*� 	+ ��$� =L�8
 Q�IM �

	����   �%&� 	� ��%: �8�� �W�4I#�$ �� � � �/gO � "� .��+ 	� ��&� 3��+  ����
 �Y��� � ad �$ 3�D%
 	� 3 ��24  � �� �� "$��� 3R��: 	+ �� =C� 	+ �IO�0

 	+ 	8�� 	() �A�� ��� � 	I0��� �� "$��� 3R��: 	+ �A$� 	� _0����&���W  �A$�
� 	+ =L�8
 � �I2 ���	4�  � �$ �
&� .�8� .�� "��%: �8�� � �� �A�� 	4��� ��

���  � .*W � Q�R�%5� �� "$��� �R��: 	+ "��%: �8�� � 	I0��� 	() �I���� 

ISCHEMIC   	� 	/R� �� 	� �
&0� E � ��:�� 	() =L�8
 � �<(� �� "$���
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 	�  =L*�: � �6� 3R��: �� � �� 	4� 	2�0 b}� ����$ � �/gO � .*W � �%&�
 J��� 	��  ad 	/42 .��2 .*W � �� �����#�$ 	+ 3T�L 	/�$ c��%q � �� 	<A ��

 .*W �$ �
&� J�0� 	� �/gO 3q%� 	/�0� 	+ �8��� "$��� �R��: � �T 	8�� *�
 3q%� N�W�%�/�<0 �%&�$ � �%&� 	� b<&� ����� ;$�� 	� ����� ����� �/FC
 	/FC 	/gO .*W � �� =C� �� 	+ ��  $��+ ad �� ����%� 3�$��� 3R��: 	+ .%���

	�%0 .� ;W9 �� 	���� �����  ��� %�0 ��� 	+ 	���� ;�O � .*W �$ J�0� . �� 	�
 	+ =��2 $� ���� *� ����� � �� �</C �*W .%\�$ .  

 b}� ����$ .*W �(myocardial inf arction)    	() =L�8
 � "��%� 3/�/�$ � :�� Q$
 	� 	8�� .��� 	() �8�� �4� � "$��� �R��: 	� �
 	� �/gO ��� 	IC$ 	I0���
 =��2 $�  �� �9���� 3� 	� ;$�� 	� �����  �/gO .��� 	/gO ��� 	IC$ �
&0�

 �MYOCARDIAL INFARCTION.�
D��� ;�� 	+ :  
SUBENDOCARDIAL INFARCTION :  

SUBENDOCARDIAL MUSCLE  b}� ����$ 	+ Q$%\�$ : �� $� J�2 �
&� 	IC$
 � �$�: J�v �/gO 38�B
 � �� �
�� J��� 	� ���$ �&d �� 	C%
  3��%�
 	+ .*W �

 . �� ��� 	IC$ ¤%� 	+ ���+ ���� 3F�$ %� 	() ���� ���$  
: �
&� $��+ 	/R� 	� =L�8
 ��2 � "��%� �/�/�$ � 	I0��� �� 	��RR0 �8�Y� �  

��� ��� � 	I0��� �� 	��RR0 an� �%� � � �
&� $��+ 	() b}� ����$ ��2 � �
 ���0 .*W � �� 	/� 	/� �$ b}&�%R  .*W � E �4��$ �
0 � E ��$�4� ���d � 3R/{

�
&� �/
 	��RR0 an� 	��&�.  
 ����%� �B�-� 	+ "�
 � 	8�� .W$��$ � �� 	+ .*W �� 	/� :��$�4�  ���d � 3R/{ �

 � =��2 $� �Y� 	�  ¥4+ �� CORONARY SHOCK CARDIOGENIC 

SHOCK   �� �$ LOW CARDIAC OUTPUT FAILURE  �
D��� ;�� 	+ .  
 1�� 3R/{(CARDIAC SHOCK)  b�B
 ¥� � �� �� ��9�2 	id 	+ .%\�$40 [ 

 �� 	IC$ 1�� 3R/{ 	+ �� "$��4�
 	id �$ �
&� $��+ 3� 	IC$ b}� ����$ 	+85[ 
� � ���
&� tR0 �% .  
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	+ b}� ����$ � .*W : �4��$ ����  	+ 	8�� �� =��2L ��}  �9�� ¥4+ 3� 	� "�� 	
 �� �A 	���+ ��}  �� %&/�F� 	+ �
0 � �� 	S�I� 	+ �$ �
&���W �� b�B
 ¥� 	+
 	+ 	/� 	/��$ �
&� $��+ cr<}� 3#�8� �� �����#�$ 	+ %�$ 	+ ��&:��C � _��� �

 . �
&� tR0 �8�Y� � �� �����#�$  
 �/�/�$ � 	/� 	/� :b}&/R  38�B
 	/R� 	� b}&�%R  �8�B
 � "$��4�
 =L�8
 YF}


 b}&�%R  38�B
 � �� ��� 	IC$ b}� ����$ 	
 	2�0 .%DK .*W � �� 	/� �
&� .Y�
 . 3�D%
 c��W ��<+ N��� ��&� $��+ �  

Y��� 	+ ¤%� � : J�&� �%�) �/gO 3R/{ �h  ��&� �%&) � �/gO � .*W � ���
 �A��� �) � 	I0��� b<&� �� a� J�4I2$ �/gO .Y� �� 	2�0 b}� ����$ 	+ 	()

 	��-I0$ 	+ ?���$(degenerate)    %d � �$ �
�� �� �$ z���
 �� ����$ �$ �A$�
 ���0 � �/gO � �� .%C$ 	+ �$ �A� 	� "�%�
 �<� �S���� 	+ �� =C� 	+ �/5�

 . �
�� tR0 ����  
 �/2%� 3�$� 	L � b}� ����$ J������ ��� ��2 �  

(STAGES OF RECOVERY FROM M.I) ��4�<0 $� ��� ���� � �%&� 	� :
 � �%S2 � 3/gO �R/{ � �� ���L �� ��� $��+ �� 	2�0 .*� .�� 	+ �/gO �
 ��$�� ��$GH � �<� 3I{�� 	+ 	/gO ��� 	IC$ b<&� �� 	� tR0 �8�Y�
 =L�8
 � "��%� � �� 	/� b<&� �� 	��
 �<� ������ %�H 	+ %�$ 	+ ��$�4��

/gO � 	() � .%0 ��I<�� 	+ � ?���$ 3/gO ���%� �� _�0� 	2�0 ��4�<0$ �
 �Y� � �
&� tR0 �8�Y� � �� =C� 	+ �IO�0 ��� �� �����  $�C ��� � 3/gO

 �<� ������ %�H 	+ %�$ 	+ ��$�4� � ��$�� ��$GH � 	/R� 	� ��4�<0$ � �C%

I0��� ���L �
&� $��+ 	���� ;�O �� ���y/5� 	+ �/gO � �$ �A$� �I�d �) � 	

 �$ ��$� ��&� 	L 	+ 	C%
 ��4�<0$ � �� 	/�$ 	� ��&� $��+ � "$��� �R��: � 	()
��&0� 	� � �8�� � ���L �� �$ �Y��� ;$�� 	� 3���� �/FC  ��� 	+ W�%<� � 	/�$ 	�

�� .*9 .  
 �/� �$ �I���� �) �� ?���$ 3/gO ��� .Y� �� 	2�0 ���%� _�0� 	+ ���� ��� �

�� .��� 	+  	
 FIBROUS TISSUE    	+ .%Cr
 �$SCAR TISSUE  �
&��
 . 
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ANGINA PECTORIS  $��+  �<� �S���� 	+ �� ����%� 3/�/�$ 	+ �%&� 	� :
 � =��2 $� �A%6� tR0 ��� � �� 	/gO 3R/{ 	+ %�$ 	+ ��$�4� � 38�� � �$ �� 

ANGINA PECTORIS   � Q$%\�$ 	����� J�K $� �
D��� ;�� 	+ STERNUM  
 �F� �$ '9 ¥� � �� �� $�C 	F� 	+ �8�0 � �$ ���9 � �C%
 ��/O � 3��`d
 7L �$ '9 3L � �� �$ �*�H � 	/� 	/� �� �� �$�&� �$ ��� ��}I�$ ��� 	+ �>�$

 . �Y�� =�$%0 ad ��� 	
 �>�$  
 � ANGINA   �
&� tR0 _0�� � �6� � �� ���6$�� �8�A �� 	/42 .��2 	+

 	<� �
&� 	�j�� NITROGLYCERIN   � �8�A �$ NITRATE   � ��%6 a���
 � �� ���6$� BETA BLOCKER   	<� �
D��� ;�� 	+ PROPRANOLOL   � 

ANGINA PECTORIS  �>�$ � �$�� .�$��$�� �$ .���I0$ 	()�� �� =C� 	+ h�
�
&� .  

AORTIC CORONARY BYPASS SURGERY   � ��$�� 32$%: J�K $� :
1960 �� ��%� 	() � ��
� �� �$ ��� �8
 �� 	�����%� �/�/�$ 	id �$ .� �

 ��A �� �C%
 ����� .*$�� "��%� � 	/�0� 	+ ������%� �� ����� � �� 	� ��D�8

 	0�+ � ������%� ���� ��8
 �u8+ �  �� �� �$�&� �� c��/4O �� 	+ �$ �
&�

	� �� =��2 l$%C %DK 	+ .*W �� �%� �� 	+ 3� $%:$ c��/4O 3@�R��$  3T�� ��
 �2$%: �� =��2 �q%� a�C 	+ .*W � �$ �A%6� tR0 ���� �M{�� ����� � "�#�$ �

 . �
&��4� 	� .���6 "$�8� 	/C$��  
CORNOARY ANGIOPLASTY  	� :1980  h�$�� J�K �� $�C �� 	+$� 	() �

 � �� 	/�0� 	+ ��/4O .��0 �� � �� 	� ��D�8
 ���8&8M� �Y� $��+ �$�� c��W
CORONARY ARTERY ANGIOPLASTY   ��&jrC 	+ E �
D��� ;�� 	+

 	/�0� 	
 %II� � 	� ��2�� ��� �8� "���
 �<�I0r+ �� �� 	�/4O �� 	+  3A$�
 ��&jrC � £$%S� � ����%� � %�$ 	+ ��}  � "���
 � �$  �
�� ��A 	+ ��A �$ J*�

 tR0� � �� ���H���� 	+ �$ �
& ANGINA PECTIRIS  ����� �A 	u8�� � 	
 ���H�����4/3  � �$ �Y��� ;$�� 	� ���� ����� �FC ���+ ���/� �) %� ���L 	C%


 . ���� 	�j�� �$%<� ��/4O� ��
 �� =C� 	+ ��&e8� ����%�  
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 �LASER BEAM   "��%� � �� �� 	� �
 	C%
 =L�8
 � "��%� � %�$ 	+ h�$�� �
���+ 	0�$ %� �
&jrC ��6� �%q 	()�� 	���$�:  	�  =���4O ��$�� J�K ��

. �Y� $��+ �� 

 

  
  اتلسم فصل

  د زړه ب３ کفايت３ يا عدم کفايه 

(CARDIAC FAILURE) 

 c��%q � "�
 � .*W �� =C� �� 	
 �� .� 3I���� �
 .�� ¥4+ � .*W � 	���� ;�O .*W �
. ���� ¥4+ 3}� 	8�� *�  

 	<� 3� l$%C %DK Q�I � .*W �%&� 	� :	��%���� ��2 �:�� �B0�I� � 	���� ;�O � .*W �
 � �8�� � .*W � �� b}�����$ 	+ .*W �+ 	/R� 	� ��$%���� �4n� .�� � ��<+ c��{ ¥4

	+ ��&4� � ���d� 3R/{ � �� �� �� �
&4� Q�IM �  J�&� _4: �8�� ��T�� � �T �
 �$ %�$
 ��� �/
 =L�8
 �� �� � b<&� �� �%e/� .%0 �/42 � =��Mq � ���L =��2 $� .*W � ��

 ��q��M� 	+ .*W %�$ 	+ �4M�$ N<O ��#<O � �
�yO$ z���F40 � �� .��� 	+ ����� �)
 ���� ���d � .*W � �
&/C$� ��� �%&6 �/: 	() 7
$%C ����W � .*W � �� �� 	-�j

� �<(� �� ��#<O z���F40 � 	6�� ���  	+ ��$�4� ��{ 	+ �� ���  �-
 	()�
 �n� � (tyO �6� � ) tyO$ z���F40 $��+ � �� =C� b�O 	+ �� �
&� 	�R8� �<�
 � �� �
 �$ .*W � �� �� �� �%� .%���� an� .�� 	R8� ��{ �
�yO$ �<��F40 � �
&� tR0

�-��B �
&� J��� 	0�+ � �6�.  �<� %}I8� 	+ %�$ 	+ �/42 � 	/gO .*W � �%&� 	�
� 	
$%C %�H 	+ �� ���� �8�A �$ �<� ������ 	+ �C%
 �8�A �/gO � �8M� �� ��

 	���W .%DK 	C%
 ������ 	��� ��� %�$ 	+ �R8� 3RyO �� � �%� �$%{ �� =��2 ������
 �� 	+ �$ �/C$� .*�H 	+ 	���� �/gO ������ %�H � �<� ��q��M� 	+ �� �
&� 	�R8�

	+ 	�R8� ��q��M� �
�yO$ z���F40 � "�� �A 	���+ .�8� .�� 	��d � 3R/{ %�$.   
 ��T�� � �� �*�$�  ��$����W �� =M:� 	+ �8�� ��T�� � 	�R8� �
�yO$ z���F40 �� �

 =��5� �6� � =L%DK $� �8��(TONE)   � "�� �� 	+ �$ �*�$� =L%DK ��MEAN 

SYSTEMIC FILLING PRESSURE   �8�� � ��� 	+ .*W � �$ �
&� tR0 ������W � :
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%: 	+ 3T�L �� ��� 	IC$ 	/42 	B0�I� 	+ .*W � �� z/C 	id 	/R� �� 	� �����W "��
 �$ �%� 	�� =��<� 	() �� �
 	� 	�%+ 	() ��� �$ =��Mq � .*W � �� ����� �) ��Y���
 �
&� 	���+ 	� �2 �id 	�%&
 	��d�  3R/{ %�$ 	+ �#<O ��q��M� � z���F40 � �W %DK

 =2$%I0$ ;�� � ��4�
 � ��.�Y�� =���� �� =C� 	+  
  	-�j 	8���  �T��� ;�O � .*W �(CHRONIC STAGE OF FAILURE) :  

 �� 	
 �$ �
&� ��%� 	-�j .�>�$ 	8��� 	I0��� �5�{� �) 	() �/42 ���2 � .*W �
 �$ 	��&��v ���M��� � 	/�0� 	+ �6��I�+ � �� �� �
&� $��+ c$%�i� an� .�� �� 	-�j

���&H�� � .*W � �� �
  ����� � �%� ;$�� �I���� �) �� �$ �I�d �) �� 	-�j � %I�
.� *�.   

  �W$��$ 	+ t�%(� � .*W � 	��&H� .*W � : 	��&H��  .*W � 	I0��� 	() b}� ����$ ��2 	�
 J�v ���+ ���&H�� .��+ � .*W � 	() ���&H� 	� � .*W � ��� �� 	+ �� �%� .*$ ���+

 .*W � �#�� %
 �� c$%�i��H& 	�� �$ ��%� 	() b}� ����$ ������ ��� � .*W � 	I0���
 . �#�� %
�� �I�d .��$ �� 	u8+ �� 	/2%� 	��v Q�R�%5�  

 	���� ;�O .���� .*W �(SEVERE CARDIAC FAILURE)  ���� 	+ .*W �%&� 	� :
 ��q��M� a�$%� � _��� � �$ �4M�$ N<O �
�yO$ z���F40� �� �� ��� t�%(� �<�

q � .*W � =��2 	+ _��� "�
 � �A%6 	��$� 	� =��2  ����� 	�%&
 	/�0� 	+ ¥4+ s�M
 �4���$ �� ����� 	+ �$ �A$� ��&���W(EDEMA)  � =��2 $� �� �
&���W

DECOMPENSATED HEART FAILURE   .�
D��� ;�� 	+  
� =��2 ����� ;�O ����� � .*W ��  � DECOMPENSATED   ����� ;�O �+ ;�� 	

�
D��� ad. 
 	/�0� 	+ ���%�
�� �R@ ��8���9 � �$�
&/C$� �� 	-�j ��q��M� 	+ 	�%& .  
� � x CARDIACTIOIC   � 	<� ���6$�� DIGITALIS   �� 	+ �� �
&� .���I0$ 	()

 	/FC 	+ 36��I�+ �$ ��0�� 	� �6��I�+ 	8�� .W$��$ 3 �� �� ����� c�{ 	� .*W 	/�0�
 . �Y�� ��%� 	����  

� � x diuretic   =L%DK �� aI#�0 	�2$%@$ 	+ �6��I�+ � 	/�0� 	+ J�4MI0$ � ���6$��
 � �
�$ � 	�%&
 �� �� 3�W9 =�4� �� �I�C$ 	
 �e��� �$ �
�$ � .%0�� �$ �*�$�
 � 3R/{ � �� ����� 	
 �� �� 	� .%0 �� %
$%
 "W$�� ^8�� %� ��&� _��q �$ �I#�C$

. �� ��:�� =��2 =�4� � ���d  
��� � .*W �  	���� ;�O $�C(unilateral left heart failure)    
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 %&4� c��W �� 	+ b<&� �Y� 	����� 	() 7IT��� �
 � .*W J�v � >�� ���+ 	0�$ %�
 3L � =R#� �� 7IT��� �
  .��2 	+ .*W � Q�j�yC  	���� ;�O .*W ¥� � �� ���H����

$�C ��� � ���
 ,�-� �� 	+  �
&� 	���� 	() 	���� ;�O .*W  r: 	+ 	���� ;�O .*W �
 . �%�� �� %m� 	+ ad �<�  

 �� $��+ 	() ����� ;�O � $�C 7L 	� �
 	���� ;�O $�C �F� � �� ����� �� 	
 �� 	/�
 ����� ;�O � b�B
 ¥� � b<�� �
&� J��$ "�� 	L 	+ 	/�0� 	+ b�B
 �L � 	� �
0 	8��

 �}� �� "$��� ����%� 	+ .W$��$ � �� 	+ 	8�� %�$ 	+ � "�� �� 	+ �$ ����$   �
0 

MEAN PULMONARY FILLING PRESSURE   _4: � �8�� ��$��� �  �
0 �
 .%0 ��}  z����W$ � ��Wr+ � ��}  %&/�F� � �
0 � �� =C� 	) �A 	���
 %�$ 	+ ��&�

) �� ���#�28 � (l�4�0 .%I� �/�_��  �$ � �#� �S#� � �
0 � 	() %&/�F� �
 ���(80(ALVEOLI)  	
  �4��$ � �
0 � �$ �
�%�� ���(PULMONARY EDEMA)  

 � �� 	���� ;�O � b�B
 ¥� � 	/R� �� 	� �
�� tR030  h��W � �� $�C��� 	+ �5�{�
(SUFFOCATION)  �
&� tR0 �%� � 	/�$ 	�.  

  
LOW-OUTPUT CARDIAC FAILURE , ARDIOGENIC SHOCK  :  

*W � �� 	/� �� �$ 	/42 .��2 	+ .*W � Q$%\�$ 	+ =��2 .�b��  	� �2 �� �<� �$��$�� �$
 �Y� 	� ¥4+ .��+ 	� �8��0 ����� � "�
 � ad 	8�� 	4� ��� .*W �� �
�0��+ �� 	-�I� 	

 �8�Y� � �� �A�� �I2 �� �$ �IO�0 �) 	+ %�$ 	+ 7
$%C� �8�� � 	� �S#� ���v "�
 �
 � =��2 $� �� �
&� tR0 CARDIOGENIC   �� �$CARDIAC SHOCK   ;�� 	+

	L � �� �
D��� b�B
  ��$��+ � N��� ;$�� � ���� � �� %�$ 	15[ . 3�T%
 a� 	()  
 .%�C� .*W �(cardiac reserve)  �� �
&� ��� 	� c��{ �4mO$ 	id �/gO �R/{ � :

 	���+ 	() �2 ����� � 	��d� �R/{����  �� ��+ .%�C� �R/{ �� ����$�A ���� ����� 	
 �300  %� 	()400 [  � .�{ ��%�C� $� �� �</C ���� 	�
%� 3���F0 	+ .� ��� 	��R{

500  %� 	()600 [  	+ �W�� ���� � �%�C� ����� � 	6�� 	+ J�\� � .� ��� =�R\� ad
 �*� 	���+ 	() �2 ����� � .�8� 	u8+ �� �Y0 �84I-j "$�A 	+ 	��d� �R/{ �� =C�

 �<���
 =O�8{ 	
 �8�� .*W � �� 	����I<  	id �� � �%�C� 3R/{ � ��� %���� ¥4+
� E ��H���� z�4�<0$ 	+ .*W � =��2 $� �� �
&� tR0 ��&4� ���0  E ��H����

.�� *� ����� � �� ��9�2 ���� �8�A �$ ���� �}� z���
�I�� 
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  نولسم فصل

  د زړه د سامونه او اوزانونه

(Heart valves and heart sounds) 

  	��W$�$ ����� .*W �(NORMAL HEART SOUNDS)  � �� 	/� W$�$ ����� .*W �
 t� �%� W$�$ "�}+ lK E  t� E lK E t� �� J�D��$� .%0 l�<#��I0(LUB)   � W$�$

 �8�B
 �8��$(A-V)  lK � �$ �� ��%� 	+ J�I0 � �� 	() ��Y� � ���0 �(DUB)   W$�$
	+ J�I0 � �� 	() ��Y� � �����0 � 3���%� � �
0 � �$ %n
$ � �� ��%�   lK � �$ 

(DUB)    J�D��$ �� %Cw 	+ J�I0 � 	() ��Y� � �����0 � ����%� � �
0 � �$ %n
$ � W$�$
 W$�$ �Y��� � .*W � W$�$ t� � �
&�( FIRST HEART SOUND)   � .*W � W$�$ lK � �$

 a���( SECOND HEART SOUND )   �
D��� ;�� 	+ W$�$  
 ��Y� � �����0� � �� �� %m� �� 	
 	() $�(+ � z/C : 	��RR0 ��W$�$ a��� �$ J�$ � .*W �

 �{�� 3�%2 ;�0� � W$�$(LEAFLETS)   $d .%0 �
 � �� �� =C� 	+ ��Y� � �� W$�I
 �� �� W$�Id$ �� W$�$ �Y��� .*W � �� �� .��5O �� 	+ .%\�$ '�$ �
&� $��+ E �
&e�

 a<-� ���  � ;�0� � � �8��  ����S� � ����$�: � �6� ���� � �$ .*W � �$ 	/�$ 	�  ��Y�
 . �
&� tR0 ��&� $��+ � W$�$ �Y��� � .*W � ��A �� .%0 W$�Id$  


$ � �� W$�$ a��� .*W �n� $��+ 	() ��Y� � �����0 � ����%� � �
0 � �$ %& 	+ .%\�$ �

� �� �� �� %<  ��$ �� � �$ ��Y� � �����0� � W$�$ ��$%<� ��&� 	���+ �$ 	I<L � �8

 $��+ � W$�$ a��� � ��A �� .%0 �W$�Id$ ��$�: �8�B
 �$ �6� � 	0�+ �  ���0� � W$�Id$
�0� 	+ l�<#��I0 � ��� J�5I�$ 	0�+ � �8�0 � c$W$�Id$ �� 	/� �$ �
&� tR0��&� 	/

�
&� J�D��$ %&) 	+ W$�$ �� � .  
��� � : ;$�� �$ c�� ���W$�$ � .*W � ����� � ;$�� W$�$ �Y0.14  � ;$�� W$�$ a��� � �$

 �����0.11  � ���0� � "��%� ���� �$ %n
$ � �� W$�$ a�� � .*W � �8M� �� ��� J�R{
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 � .%0 c��RO �
 	+ �� �� a� ;$�� �T 	� W$�$ �Y��� .*W � =R#� �
��  $��+ 	() ��Y�
 a��� � .*W � =R#� ;$�� W$�Id$ � W$�$ �Y��� � .*W J�$ � .*W � �� c��W 	� ��$W$�Id$ W$�$

 	+ %�i� �#��<�%  � ��D��$ � W$�$ a��� �$1-23 �� ��� ���L �� �<�.   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 � �
&� J�D��$ 	/��0� 	+ >�H � �� W$�$ �#��<�%  	I<L 	id40  	���� .�� 	
 �<��0
�#��<�%  	���+ �$ ��  W$�$500 �� 	���� .�� 	+ �<��0(C.PS)   	id E �� ��� b�4(�

 3R@ �{%
 3j�yC ��80�$ � �
&� J����$ 	� 	/�0� 	+ >�H � �� 	��W$�$ 3#��<�% 
 �� c�� �� 	/�0� 	+ ��9$3  ��4 �<��0 +R\� ad �� �� 	���� .�� 	 	id �� �$�&� =�

	I<L �� 	��W$�$PITCH  0� 	+ �� 3��� =�R\� 	/�0� 	
 ;$%6 ����� ���  � �%�a  ��
 �2�0 �e�� YC �+ ��D��$ � �� 	/�0� 	+ l�<#��I0 � �� �� ��� J��L 	/�0� 	

 	� W$�$ �Y��� =R#� W$�$ a��� .*W � 	I}� "�<�$ HIGHPITCH  .*W � 	/� 	/� �� W$�$
 W$�$ a��� � .*W � �� W$�$ ���� �$ s�Mq �� �� =C� ���4�� hY��� 	4��� 	
 J�I0�� �

� J����$ �
D��� ;�� 	
 W$�Id$ � ����$�: �8�B
 �$ �8�� "��%: �8�B
 � ���L ��  �
&
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 � b<�� �� "$%6 J����$ �� 	/�0� 	
 >�H � �(� 	� c�� � �� ��$� 	Iu8�� %�$ 	+
��� ��� �� �$�&� =�R\� 	/�0� 	+ ;$%6 �� .  

� 	/�0� 	+ l�<#��I0 � �� �
D��� ad ;�� 	
 W$�$  38��$ � .*W � �� W$�$ ;��/) .*W � 	
 =IC� 	id 	
 W$�$ � �
&� $%:$ 	/�0� 	
 ;$%6 ����� ���  � �� =�R\� �$ �
&� J�D��$
 � 	/�$ 	� W$�Id$ � �8�� � ��� "��%: ��� 	+ b�B
 � 	/�0� 	+ �/5� � b��$ � 	8�� �� ��

 �� �
&� tR0 ��&� $��+ � W$�$ ;��/) � .*W PITCH   ��20  �� 	���� .�� 	+ �<��0
����� =�R\�.   

 	+ l�<#��I0 � 	��D�$ ���W$�$ � .*W � : ��j$ ���W$�$ ����� � .*W � 	0�+ � �8�0 �
 �ij$ � �� 	/�0�(auscultation) �
D��� ;�� 	+  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  	+ ��2-23 . �� ��� J��L �� �<�  

 J����$ c�� s/I(� 	+ �� �� �{$%-� 3���j$ ���v 	+ .*W � 	��$W�$ �����0� � .*W �
 � .*W � Q�4��5I#� 	��{$%-� ���ij$ �����0� � �8�0 � �� �� ���� ���
 ad $� �
��
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 	id �8�0 � ���I#:  �������� b<&� �%� ��A 	0�+ � ���IL*�: z������$ � �����0�
�� �� �Y� 	��6 	+ 	����A  pq$� 	+ 	� ���W$�$ ���0� ���� .*W � =R#� �� W$�$ ;�0� �

 	+ �$ 3��� ~�}I�$ �� ��>�$ 	+ %n
$ � 	���
 W$�$ ;�0� � %n
$ � �
&� J�D��$ �<�
 �M/g�$ b�
 	4���L� 7#�  �{ � ���� �� 	(STERNUM)   �
&� J�D��$ 	�

J�5I�$ ��� 	+ "��%� ���� � 	���
 W$�$ ;�0� ���� � �#H�4d  b�
 ¥� 	4��� 	+ �$ ���
 ;�0� � J%I�� � J�K ��4d 	+ �
�� J����$ ���� 	� ���`d �{ � �� 	 �#� �M/g�$

 � �� � �#� �M/g�$ b�
 �«4u8+ �� 3���/) � �� �� .��W 	+ .*W �  W$�$ nipple line  
� �� 	4u8+ 	+ 	0�+ � b�B
 �L � W$�$ ;�0� � ��F#� �$%� � �$ �� 	C%
 	+ _@�5� � 	�
F

 �
&� �ij$ "�� 	L 	+ 	� 3��`d �{ � ���� �� 	 �y� 	F� 3M/g�$ b�
  
Phonocardiogram  	0�+ � W$�$ �#8��<�%  	I<L � �� "�  �%<��� �� �%&� 	� :

 	
 �
D��� ;�� 	+ ;$%6 ����� ���  � �� ��IR� �� 	+ GH�� �  	��W$�$ .*W � �� J���&�
23- 3A ����  ���  ����� �� �� �<� 	+ W$�$ a��� .*W � �� �� ��� J��L ;$%6 �

�
�� ���<�� �� 	C%
 	���/) 	+ W$�$ ;��/) .*W � �$ �� �</C ���4�� �� �$ 	4���.  
 	��I $ 3��0 �(VALVULAR LESION)  :  

 � c� $ ���0 � %&4� c��W ��RHEUMATIC FEVER    �
&� $��+ �8A tR0 	�
 %I0 � .%\�$ �$ �
&� tR0 t�%(� � �����0� � �� .� �H���� ;���� �$ �� ���  z������
 $� �$ 	:�� hY��� 	+ ��<+ ;�0 � J%I�� � �� �A$� 	Iu8�� 	/�$ 	� b�#��� � 1�� �I+

 � ;�0 � ���� �$ ��F#� �$%� � �
&� 	IC$ 	:�� 	4��� 	+ �<+ ;�0 � %n
&� 	IC$ ��
�� a� Q�IR#� �<+ N��� .  

 �� �(�� .*W ��
&� $��+ 	/R� 	� ��� $ 3��0� � .*W � 	��W$�$ ����� %�H .*W � Q$%\�$ :
 �(��(HEART MURMURS)  :��� 	����� 	()�� "�� ���9 	+ �� �
D��� ;�� 	+  

  	(�� ¦�g� � %n
$ � (MURMURS OF AORTIC STENOSIS )  3q%� �� 	+ :
8�� �� =��2 �8�� � �$ �9�D%&� �� 	� 	L 	/�$ 	� $%S� �e8� � %n
$ � 	() b�B
 ¥�� 	

 �� b�B
 ¥� 	+ ��}   %�$ 	+ ��&��v �300  �� $� J�2 �
&� 	���+ 	� �
�4�0 �%I� �/�
 c��W �� � 	8�� �� =C� 	+ J�I#0 � b�B
 ¥� � �� ����� �� 	C%
 	+ %n
$ � ��} 

� �e8� � ;�0� � %n
$ � .%0 =O%0 ���� � �8�� � E �
D%&� 	() $%S
TURBULENCE   $��+ � �(�� � %�$ 	
 W$�Id$ ���� � �� �
�5� 	+ ��$�: � %n
$ �

 �
&� tR0 ��&� 
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 	+ �� 23-3B   ���� � %n
$ � �$ .� ��� J��L �� =C� 	+ J�I#0 � b�B
 � �� �<�
 �$�: � �8�0 � N: ��$W$�Id$ �� � �$ ��� ��}I�$ ��� 	+ �*�H �I2 �$ ����%� ��8���+

 � 	0�+ �THRILL  �
T��� ;�� 	+ .  
 	(�� �T��� ;�O � %n
$ �:-  

(MURMUR OF AORTIC REGURGITATION)  
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 	���� ;�O 	+ %n
$ �  J�D��$ 	� W$�$ ����� %�H ;�� �� =C� 	+ J�I#0 �8�B
 � ��
  �� � ��� 	+ b�B
 ¥� � "��%: 	�%&
 �8�� � �� =C� 	+ J�I0�� � �8�B
 � b<&� �
&�

 	
 �� �
&� tR0 ��&� $��+ � �(��23 – 3D  �� ��� J��L �� �<�  
	(�� ����� ;�O � J%I�� �	(�� ����� ;�O � J%I�� �	(�� ����� ;�O � J%I�� �	(�� ����� ;�O � J%I�� �::::        

(Murmur of mitral regurgitation)   
 � ��� 	+ b��$ ¥� � 	() ;�0� � Jא%I�� � 	8�� �� �� =C� 	+ J�I#0 �8�B
 � 	(�� $�

 	+ �� �
&� tR0 �(�� ��23-3C  �
&� 	���� �� �<�  
 	(�� ¦�g� � Jא%I� �(MURMUR OF MITRAL STENOSIS)    

 b�B
 � �8A $%S� �e8� � Jא%I�� �  	() b��$ ¥� � 	8�� �� =C� 	+ J�I0��� � b�B
 �
 � �� =C� a� %DK 	+  �� b��$ ¥� 	+ ��}  �� 	e�%) �
D%&� ��� 	+30  �%I� 3/�

 %DK ^8�� %� b�B
  ¥� �$ b��$ � �� �q��� ��}  � "�� �� 	+ �
&� 	���+ 	() �
�4�0
 	+ �� �%� �#��<�%  	I<L .%DK 	(�� 	/R� �� 	� �$ �� a�23-3E   J��L �� �<�

¦�g� � Jא%I�� � ���L �� .� ���  � b�B
 �� �� �<� �//I(� %+ �$ a�C� 	+
 � 	() =C� �� � 	I0��� �� J�D���$� 	(�� ��d �� 	C%
 	4��� hY��� 	
 J�I0���

 � ���L %�$ 	+ �}� %DK � b�B
 LOW RUMBLING MURMUR   �� J�D��$� W$�$
 � �� =C� �� 	+ �� $� J�2 E �� *�  N: � ���L �� %� �� .��W 	+ .*W � �$

<#��I0.3�T%
 �<}� J�D��$ �(�� � 	M��� 	+ l�  
(� %+ %�H(� %+ %�H(� %+ %�H(� %+ %�H1�� ��q��M� �� 3//I1�� ��q��M� �� 3//I1�� ��q��M� �� 3//I1�� ��q��M� �� 3//I::::        

NONPROGRRESIVE SHOCK OR COMPENSATED SHOCK :  
  � .%\�$ 	:�� 	���C 1�� � �� .��� 	����� 	()�� ad �<(� ��  	e�%)

NONPROGRRESIVE SHOCK  ��+ 1�� � �
D��� ad ;�� 	+ 1��  ��q��M� �� :  
 �� 	���� 	+ �<� ��q��M� 	+ 	����I<  ��� �8�A �$ c�#<O z���F40 �� 	-�j
 �B0�I� � "�#�$ �� 	����I<  	id E ��� ���8(� 	() ��&
$%C � 1�� � �$ �
&/C$�
 �T 	() 1�� �:�� �B0�I� � "�#�$ �� 	����I<  	id ��� ���8(� 	() 1�� �:��

� 	�%&
 ��}  ����%� �8�� � �$ 	��d� 3R/{ � aI#�0 3�$��� � ��A%6$� 	� =��2 J�� ��
NEGATIVE FEEDBACK   ��������<�� ��+ �� �
&� $%:$ 	/�0� 	
 ��������<��
 . �%� J�� ��$�O 38T��9 ��  
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� xBARO RECEPTOR REFLEXES   � �
�yO$ z���F40 ��{ � aI#�0 3�$��� �
=���M  	+ 	() �$��4d � 	I0��� �<� ���  	+ %�$ 	+ 	�R8�  �A$�  

� z�4<0$ aI#�0 ���%� 3RyO � x�4M�$ N<O  �
 �
�yO$ z���F40 ��{ � "�
 �
 � �� 	/� ��}  ����%� �8�� � �� �� =��2 	id50  �� 	I<L 	() �
�4�0 �%I� �/�

 . �A$� =���M  	+  
 � �  �8�� � %�$ 	+ �R5� � ����� � �$ ������%� � �� �C%I0$ ��%�C� aI#�0 ��$��� � x

 � aS2 � aI#�0 ��$��� � 	/�$ 	� ��&4� �5�{� N� 	() �$��4d � �
&� tR0 ��&�K
 . ���� ;$�� ���+ =O�0 �� %� 	I0���  

| � x ANGIOTENSIN   tR0 �R5� � ����%� �B�-� � "�
 � %�$ 	+ W$% $ c��W �
*�$� ��$����W �� .%�C� 	+ �
�$ �$ �e��� � "�
 � %�$ 	+ %���� � �6��I�+ � �$ �
&� �  

  �� �A%6$� 	� =��2 J����� 	�%&
 aS2 �8�� � 	/�0� 	+ ���������<�� ��q��M� � x
 	() � �#� ^8�� �  �S#�� �$  lG: _��� ����W � 	() �4��� � �� =��2 �� 	+
 1$��C� $GH �8�e��� � �$ ��8� � "�#�$ �� =C� ��+ �� �� ���� lG: ���M����

O�0 �� 	� ���L �� �
&� $��+ '�#2$ %� 	() =48  . �#��� =C� ���+ �IO�0  
 �<�  

 1�� �//I(� %+(PROGRRESIVE  SHOCK)  3�$��� �� =��2 a�C� 	+ 1�� � :
 � �$ ��� ��%� ��&
$%C 	+ 	/FC 	+ aI#�0(POSITIVE FEEDBACK)  s/I(�

 � �� 	S�I� 	
 �$ �
&/C$� �� =���M  	+ 	��/<� VICIOUS CYCLE   ��&� $��+ �
 �$ tR0+	  	+ �� 3A%6 tR0 ��&4� � ���d� 3R/{ � �<� 3//I(�%+ �$ 3S����3-24 
� �<��  . �A$� %m� 	+ �
�� tR0 ��&4� � ���d� �R/{ � �� �5�%@ ��/I(� 	id  

 � �� 1�� 	+ � �� 1�� 	+ � �� 1�� 	+ � �� 1�� 	+ POSITIVE FEEDBACK      �$ �$ �$ �$VICIOUS CYCLE    	B
$� ^8�� %�	B
$� ^8�� %�	B
$� ^8�� %�	B
$� ^8�� %�::::        
 �� �� %d �� 	S�I� 	
 �� ��:�� �� 	+ �� 	����I<  	id J�v �I(� %+ �� 1�� �

 � �$ �
&� tR0 POSITIVE FEEDBACK   �$ ��� 36�8��4� 	() ���/<� ��/I(� �
 � �� .%C$ 	+ VICIOUS CYCLE   �� ���� ���
 ad $� b<&� �
&� tR0 ��&� $��+ �

 � J�K 	}&4d 	+ ��POSITIVE FEEDBACK   � 	() VICIOUS CYCLE   $��+ 	�
 � �%&� 	� �
&� POSITIVE FEEDBACK   	+ Q$%\�$ �� ��W c�� VICIOUS 

CYCLE   s�Mq �8M� ��� $��+ �� 	� �<� ���� 	+ 1��  �%&� 	� �$ �
&4IC
POSITIVE FEEDBACK   �$NEGATIVE FEEDBACK   ��� 	+ 	�%�
 1�� %�$ 	+
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 � �$ 3A$� �<� J�� VICIOUS CYCLE  a�C� 	+ 1�� � �$ �
&� 	� tR0 ��&� $��+ � 
 �� =��2POSITVE FEEDBACK   a�C� 	+ J�� ���  	+ �$ �
&��
 �<� ��{ 	+

 � �� �A$� �<� NEGATIVE FEEDBACK   =��2 J�� ��� 	�%&
 	/�0� 	+ ;����<��
 	+ �� 	S�I� 	+ �$ �A$� 	� 	� NEGATIVE VICIOUS CYCLE   �$ �
&/C$� ��

� .%C$ 	+ �$ �A$� �<� a�C� 	+ ad ��� aI#�0 ��$��� 	� �
&� $��+ �%� 	()�� �
 � 	��d� 3R/{ �� �� =��2 	+ 1�� � �%&�POSITIVE FEEDBACK   ad ��� %�$ 	+

 �� 	4� VICIOUS CYCLE   �� �
&��/M� �0$� 	() �� � ��� ��%� ��&
$%C 	+
 	/� �$ �� �9�� �4-� ���+ �2%0 b�M� �� %� J�&4� ���d� 3R/{ � �� 1�� 	+ "�#�$

0 b�M� �� � �� � aI#�0 ��$��� �� 	4� ad .��� 	��d� 3R/{ 	() �2% VICIOUS 

CYCLE  	() �2%0 b�M� � 	��d� 3R/{ �� 	/� N<O %
 �$ �A ��&
$%C 	+ �� %�$ 	+
.�A ��&� 	L 	+ �� "�#�$ �� 	� 	I<L  

 1�� �M:� �
�{ %�H(IRREVERSIBLE SHOCK)  �� 	/2%� �0$�+ 1�� �%&� 	�
$ %I�8�� � �� �%�� �$%{ �$ "����#�J�v  	� �rC 	() �%� � �*���� c���4Id$ �R@

 � 1�� �Y0 �*���� � �� �
&� ��� �Y� IRREVERSIBLE   �%� �$%{ �� 	-�j 	+
 =C� a� � 	��d� �R/{ �$ ��}  "��%� �8�� � 	/� 	/� 	/�0� 	+ �+$%� �<�#� ��$��+ E

��d� �R/{ 	I0��� 
� b<�� �A%6$� 	� =��2  J�� ��� .��F� � 	�%&
 �<� �{%I� 	+ 	
 �A$� 	Iu8� �� ���2 	+ �IO�0 �� �$ �5�{� �) �� � 	I0��� �%� �$ �A ��� 	
 ��&
$%C

 .  
 	� =C� a� � 	��d� �R/{ �$ ��}  ����%� 38�� � �� �� �  .%0 �� 	/2%� �� 	+ 1�� �

%�0 ��&
$%C 	+ �� aI#�0  ��$��� �� � .%0 b<� �A%6$� �<� J�� ��� 	+ .��+  �$ ���
 	+ 	��S#� 3��
 �� �
&��/M� �0$� 	() �� � E �
&� 	�  ���8(� ��&
$%C � 1�� �
 �� _��� ���
 	+ 	()�� 	��4�$��$ .W$��$ 	���W .�� �� ����� l$%C .W$��$ .%���

$�O �R�%(� ��� �$ N�W���0$ �
D�$W$��  	� 	u8�� � 	/�0� 	+  ���d� �R/{ ���� ��� �
 . �//� ��  
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 � � � �. 	��RR0 ��� 1�� z�4�$� �F��d. 	��RR0 ��� 1�� z�4�$� �F��d. 	��RR0 ��� 1�� z�4�$� �F��d. 	��RR0 ��� 1�� z�4�$� �F��d        
(OTHER CAUSES OF HYPOVOLEMIC SHOCK)  

 �5� ��Wr+ � xy 	+ aS2 � �8�� � �� �
&���W .%��� "�y5� ��Wr+ � 	/� 	/� : "�
 z�W$��4d � Q�8�O 	2�� �<�8�/� ����� � �� �*�$� ��58� %DK �� �$�5� 3O�4S�

 "�y5� ��Wr+ � �$ �%� =d�R� %&) 	
 1��:�
&� $��+ �� ��9�2 ���9 	+  
�8
 �4��� � :s�$��8
 � �4��� � �� _0�� �4��� � :�  � �
&/C$� �
&� $��+ %�$ 	+

 	+ �$ �
&� _��q %�$ 	+ ��%(� a�5I#� � �$�: � �4��� � �� �$ ����� � �� ��Wr+
.��� $��+ ��58� �� ��}  	+ �8�� � �$ aS2 	+ ��Wr+ � �� 	S�I�  

�<I0�+ � x J�&� _��q ��Wr+ � %�$ 	+ ��DW�0 ����� � �� �$ ��� $ � ��%(� � �
 	
 ��Wr+ � �� ���IC� �8�A 	+ 3T�L �� �#�� c��j 	() �C%
 3��%�
 � 3<I0�+�

.�Y� $��+ "�y5� c��W �� aS2  
� = $ $� ���L �� �
&� tR0 ��&� $��+ � 1�� z�����$� �F��d � ad b}�����d ��� x

 ����W �%DK � . 3�$� 	� ^8�� %�$ 	+ ��9�2 ���� �8�A �$ �I0�� N� E ���C  
 1�� 3RyO 1�� 3RyO 1�� 3RyO 1�� 3RyO(NEUROGENIC  SHOCK)         

 � �� �
&� $��+ ad %�$ 	+ "�y5� � aS2 � �8�� 	� �
 1�� 	/� 	/�VAXSCULAR 

CAPACITY   � aI#�0 �� � 	8�� �$�5� J�� ��� aI#�0 ��$��� � %�$ 	+ =L%DK �
�� �
&� 	� tR0 ��&�K � ��  � "�
 J�v � tR0 b�%I4n� 1�� �� �VASOMOTOR  

 ��$�4� aS2 � �8�� � �� �$ ��$����W =� %� � ���6� � �$ .�D�� �/
 �
$%C =��5� �
 � ���6� � �� �� �$�&� SYSTEMIC FILLING PRESSURE   �� tR0 ��&4� �

 =��2 $� �� �*�$� ��58� �� =�M:� 	+ �8�� ��T�� � ��� 	+  .*W � �� 	S�I� 	+ �$
 � Q$%\�$ VENOUS POOLING  .�
D��� ad ;�� 	+  

 : �� 1�� ¬RyO 	+ =�Mq� "�
 � : �� 1�� ¬RyO 	+ =�Mq� "�
 � : �� 1�� ¬RyO 	+ =�Mq� "�
 � : �� 1�� ¬RyO 	+ =�Mq� "�
 �        
 + �� *9 	u8�� � �<� ��$ 	+ =��5� ����� �W$� J�v "�
 � �%&� 	� �� =��2 ���O 	

�#�$ �$ =�M{�� 	I<L 	() ���0 � "�
 � .W$��$ .�T �� %0 �� =�Mq� �I0r� � "
 �%��(TRENDELINGBURG POSITION)   ���L �
&� 	� tR0 ��&� $��+ � 1�� �

 	� b<&� �� $��+ ��$�4� �<� �0�I� �� �$ s�Mq 	+ �� 	��d� 3R/{ 	+ �� =C� ��+
 �� �� "�#�$ �0$�+ =��2 �8���+ ��� ���W$� � �%&� �%�� �$%{ �� =��2 	+ �*9� �
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 	4� .%DK �$ �
&��v 	8�� .W$��$ 	���W %�$ 	+ _0�� � ���6� �  � $%@$ 38I<L � �� $��+
. ��� =�%2 ��� 	+ �C%
 ��8���+ � "�
 � 	8��  

 � �� ��$�O 	id � �� ��$�O 	id � �� ��$�O 	id � �� ��$�O 	id�RyO�RyO�RyO�RyO    :�
&� tR0 ��&� $��+ � 1��:�
&� tR0 ��&� $��+ � 1��:�
&� tR0 ��&� $��+ � 1��:�
&� tR0 ��&� $��+ � 1��        
� � .%0 �W$��$ � �� 	
 ��%� ��� ���W$�� �� �� �$�&� Q$%\�$ : ���(&
 3��4O .���  x

 $��+ � 1�� 3RyO � %�$ 	+ NF��� � ��� ���W$� � �� 	S�I� 	+  �$ �*�$� ���9 ��B-�$
 . �� tR0 ���&�  

� �� 	/� �8M� �
&� J%&4� tR0 b�%I4n� 1�� 3RyO � Q$%\�$ �� :���C �
 �O�(� x
O�(� � aI#�0 �RyO �  �Y� $��+ =M0� ��� 	+ �C%
 ���v ��/O �O�(� � ���C �
 �

 �� 	S�I� 	+ �$ (�A$� s{��  	+ ) �A$� ���9 %���� � h��C �
 �� � �RM� z���F40
 . �
&� $��+ 1�L �RyO 	()��  

� . �A$� NF��� 	+ ��%� ����� �W$� � 	/� 	/� 	() t�%(� � ��� � : t�%(� 3H�� � x  
|x  a�$%� � �8�� � �$ �A$� _0�� �� �6� 3B�-� 	+ "�
 � �� =��2 �� 	+ �� : =��Mq

 �� =��2 	
 �*9� � "�#�$ �%&� 	� �$ �
&� $��+ ��58� %DK �� 	��d� 3R/{ 	+ �T %�$ 	+
 =��2 ���6%� ���L �� ��� = %}&+ ��� 	+ 1��  �{%I� �$ �S���� � �%�� �$%{

 1�� � b<&� �� J���� 	()�� �$ �
D��$� 	<4A 	+ "���#�$ Q$%\�$ �� =��2 38���+ 	+
 . �
&��
 �<� J�� ��� 	+ 	6�� ���  	+ �T 	��d� 3R/{  

(ANAPHYLAXIS ANAPHYLATIC SHOCK  	��d� �R/{ �� .� 	���2 ��%�$ .�� :
 � Q$%\�$ =��2 $� �� ��� ��50 Q$%\�$ �<+ ��}  ����%� �$

AENTIGANANTIBODY   �$ N<O ���4O �� � �� "�#�$ '�#2 �� �� �4M
 � �K�
 �I�$ b: 3I�$ 	6�� 	4�5I#� 	+ �� 	/� E 3�L �� �
�5� 	+ b: �I�$ �:��C
 �S#� 	()�� �<� a�5I#� 	+ ��$� '�4� 	+ .%0 �/gO 3R/{ � �� �$ �$�: 	+ ���6�
	<� �$�� 340 c��W  �8�A %�$ 	+ t�%(� � �%S2 �  �� "�
 	+ ad �$ �
&� $��+ t�%(� 

HISTAMINE   �� 	S�I� 	+ �$ �
&/C$� �� 	8�� 	+ �$�� "�� 	+ b���I#d � �� �$
 tR0 =�4� � ��}  � �8�� ����%� � �$ �A$� 	Iu8�� _0�� ����%� �$ ��T�� � 	()��
 c�M��� �$ �A$�  ��$����W �� c��{ 	� ���� 	+ ���6� � %�$ 	+ ��$�� �� � ad �$ �
&�

	+ � �#� � �:�#�$ � 	()��  ��T��  � �8M� %�$ 	+ ��$%����  ��8���+ �� � �$ �
D%&� ���
 	Iu8�� 	()�� 1�� 1�� %BC 	/�$ 	� =�4� ��}  ����%� � �8�� � �$ ��$� 	�%&
 �8��

. �Y� ~�0 ��� 	+  �%� � �W %DK "�#�$ ���L �� �A$�  
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 1�� bI8�(SEPTIC SHOCK) �8�� ���� %dW � 1�� bI8� �� �IC� ���$�(+ 	+ : 
(BLOOD POISONING   "�
 � �� =��2 ��+ 	/�0� 	+ �8�� � "�I�$ �� .�D��� ;�� 	+

 s/I(� 1�� bI8� � �
&� tR0 t�%(� c��W � �:�#�$ � �$ �
D%FC 	
 �� �C%
  ���v 	+
 1�� bI8� � �� 	e�%) �� ��:�� �
&� $��+ 	/�0� 	+ ���%I��
 ��/I(� � �� 	��/<�

W �� �����IH�� �%yO 	+ 	() ����W � ��$%I�$K � '�0$  ��+ �
&� $��+  �%� c��
 	()�� J�K `8� 	+ ���9 �
&� tR0 1�� bI8� � �� ��$�O 	id �$ .� ���DW%6 *� 	:��

 . �
&� 	�����  
� xPERITONITIS    3A$� 	Iu8�� 	() "�I�$ � �� ���
��� �%��� �$ �42� � $%\�$ ��

 =C� 	
 ("��W) �50 � Q���4O =��2 $� �� $��+ %�$ 	+ J�4MI0$ � ��9$ ��/I(� � ��
 . �
��  

� 1�� �I+%I0) "�I�$ �Mq�� � �<I0�+ � x-   �$��� %�$ 	+ ��}I�$ � (1���� � �I0
 . �� tR0 ���� $��+ � 1�� bI8� � �� ��  

�.�
�� $��+ 	/�0� 	+ ���4CW �� �$ ��&� �%&) � W�n: �4gd � �� N���� �I�%+ x  
|�I�$ "$%e��6 �  x 	� �C%
 ���� "�
 � 	/�0� 	+ �8�� � 	() ��A �Mq�� � �Y��� �� "

 bI8� � �
&� tR0 ��&� $��+ � 1�� bI8� � %�$ 	+ t�%(� � ���S#� � �$ ���� J�5I�$
��+ �O�� � "�I�$ � 	2�� �<�8�/� 1���  �� �� �/�� 	6�� 3��4O 	+ b<&� �%� .*$

 � �����%� �%0 � �$ ��$����W ���d � 3R/{ � =��2 �M0�� 3��4O ���6� � 	R� 	���W
. ��*�: 	2�� �<�8/� ���H���� � c9�2 �4M�$ N<O � b}�8��/6$  

 � �<� 3j�yC �� 1�� bI8� �ENDIOTOXIN SHOCK   J�K $� �� �
D��� ;�� 	+
 � �� 	/� 1�� 	+ 	/�$ 	� "�I�$ � 	C%
 	���W �4�����8
  �8�� � �$ �
&� $��+ �� 	IC$

 	Iu8�� �<� _�%0 	+ .�� ��%I��
 ��/I(� � �4��� � �� 	S�I� 	+ �Y� �8
 �� "��%:
 � ��%I��
 J�K $� $%\�$ �� �*�$�GRAM NEGATIVE   � �$ �
D���  ;�� 	+ ��%I��


 $��+ � b�#��� ���$�� ��%I��
 "���� b�#� �����$ �� =C� 	) �$ �
&� tR0 ��&�
	+ =�<���(�� �  1�� z�I</�  ��$ � �� �C$� 	� "$���  tR0 ��&� $��+ � 1�� � "��

�A%6 .  
TRAUMATIC SHOCK   

 1�� z�����%� ��$��4d �� �� c��RO 	() ���%� ���
 � tR0 an� �� 1�� ��$��� �
 z�����%� �� ��  �$�&� b<&� ��*�: tR0 .��H 	� ^8�� 	() �$��4d 	� �
 1��
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 �$ �
&
$%C 	/�0� 	+ ��  �%� � �<� .��+ 	+ 	��6� "�
 � �� �<� �%C$ ��+ �� ��$�
��C  �� ���S#� 	+ 	() ���6� ���� �
$%C � ��Wr+ .W$��$ 	���W: �� 	S�I� 	+ �$ �
&

� � ad ��� �� 1�� z�����%� 	+ ��� �
&� $��+ 1�� 	()��0 �
 �I(�%+ � 1� tR
�� ��� J%&4� .  

 � 1�� ���� �� 	y2 	+ h�$��  � �� ��� $��+ %�$ 	+ �$��4d � 1�� �%&� 	� �
&�
 %�$ 	+ "�y5� � ��Wr+ � 1�� 	� �$ 	/�0� 	+ "�����$%� � �8�� � ��$�� 	8�%In
 1��
 $��+ 	/�$ 	� b}������d �K � �%&� 	� �$ %�$ 	+ 	�j�� � ��Wr+ � �� �/H$�  	Iu8��

��� �
�� $%:$ %�$ 	+ ¦�RB� � �I�9 �%I<�$ �R0�8� �  �� ��$�� 	8�%In
 ��.  
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  ون＀يپن％م 

  م فصلـــــشل

  عيپ＋تو－ي او د بدن ما

(THE KIDNEYS AND BODY FLUIDS)  

:	�W$�� ��&:��C �$ �I#�C$ � �
�$ � �� c9�2 �$��$�� �$ =
�� �� 	+  
 �I#�C$ 38�A�� �
�$ �(DAILY INTAKE OF WATER) : 	() ��9 .�� � 	
�$ 	� "�


�
&/C$�.   
� ��� .%d �� �<� 	+ _��� �� �$  �
�$ � .%0 $GH � ��9 � �*�C � x2100 �/��  � .%I��

�
&� 	 �q$ _��� 	
 "�
.  
� �A�� � 	() b}D ��#��$ � �I�����d �
��� � �� "�
 	+ x200  "�
 	+ 	
�$ .%I�� �/��

 ���v �� �
&� $��+ ��2300  . �� ��� J��L �� ��� .�� 	+ .%I�� �/��  
 3��� %�i� �� �A�� ��/I(� 	
 �� �Y0 �� 	
 �I2 �� �</C ��/I(� 	+ �I#�C$ �
�$ �

$ =���M  3<��  E c��O � �Y0 � ���� 3�Y� ���+ $�d l$ 	+ �  
 "�y5� �8A�� �
�$ �(DAILY LOSS OF BODY WATER)   

� 	+ h%R(&
 � "�y5� �
�$ ��<  ��(INSENSIBLE WATER LOSS) :  
 � 	() �<I0�+ � �T ad �$ �<� 	+ %�(R� � �� N�� 	+ "�y5� �
�$ J�K .�$��$�� 	+

��2 ����� 	
 �$�5� �8A�� �*$�� � �� %&) 	+ ����� = �700  ��� �<v$ .%I�� �/��
��.  

�� .�� 	+ ��9 � N�8� � �� h%R(&
 	+ "�y5� �
�$ � �� �350  ���  �v$ .%I�� �/��
�� .  

 ���C � "�y5� �
�$ �+ � �$ =���M  �<��  � "�y5� $ � �� ��� %�i� �K �<� 	
 ���C �%� .*$ ���+ �:�� � c�$%2 3B�-�100  �� �� �� ��� .�� 	+ .%I�� �/�+ 	

 �I2 �<� 	+ ���C � "�y5�  �
�$ � �� 7�%6+ � �
�0� 	� �%I�� ��� �� =O�0 �� 	
 �� �W��I� ��H 	+ "�y5� �
�$+ �<� ����� 	100 � ��� .�� 	+ .%I�� �/���  	+ �� ��

 N� ������I0��  �}� � "�y5� �
�$ 	/�0� 	+ �6��I�+ � �
&���W %DK �$�5� �T ��
�+ �<� 	+ J�%I8� � ��W$�� � �
�$ � E �
&:��C �<� 	+ �W�I��I 	���� 	4n� 36��
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 	+ �� ��� $%:$DEHYDRATED  �� �</C �id 	
 �$ .%I�� a�� �$�5� �� �� �</C
 �� ��� .�� 	+ �<) 	
�$ ����W ��20 �
&0� 	� �%I��.  

 �C%
 _��� � "�
 �(BODY FLUID COMPARTMENTS)  :  
 � 	/
 �$ _��� 3:��C 	� �%S2 � .�� �� .�D�� a�#5� �C%
 .�� 	+ _��� 	��v "�
 �

 	+ �� .� c��RO 	() _��� 3/C$� 	� �%S21-25 ..� ��� .���$ 	��� �� �<�  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 

 

 

  
  

 �$ ��Wr+ 	+ �8�� � _��� �:��C �%S2 �INTERSTITIAL   �� "�
 	+ �
&4�#5� _���
 � �� .� .��:�� _��� 	C%
 	/
 .��TRANS CELLULAR   ���v � �
D��� ;�� 	+ _���

TRANS CELLULAR   �� ����2 	+ _��� �%I�� .�� �� �� � .W$��$ �O�4S� _���
 � _��� 	C%
 $� �� .� ��� �<v$ SYNOVIAL   E J�� ���<�%+ E "$�I�%+INTRA 



 
 

114 

 

OCULAR SPACE  � 	+  �� c��RO 	() _��� 3��� ��(� � �$d� � �� �� �</C �/
 �� "W� "�
70  _��� �O�4S� "�
 � �� 	�$%6 �/��60[ W� ���
 � �$ ��*�: "42 

.� ��� �<v$ .%I�� .  
	C%
 _��� 3/C$� � �%S2 �	C%
 _��� 3/C$� � �%S2 �	C%
 _��� 3/C$� � �%S2 �	C%
 _��� 3/C$� � �%S2 �::::        

(INTRA CELLULART FLUID COMPARTMENT)   
 � "�
 �42  	() _��� .%I��28  '�0$ �� 	+ .� c��RO 	() _��� 3/C$� � �%S2 � .%I��

 _��� 3/C$� �%S2 �40[  �A$� %m� 	
 �� �Y0 %4O �0�I� 	+ 	() "W� ���v � "�
 �
=R#� =L*�: _��� � �%S2 ��� � �� �%� ~%  	() =L*�: � �%S2 �/
 � .  

I(� 	+ �I2 �%� =d�R� .%0 =m/H � ��$�� � �%S2 �/
 � �%S2 ��� � b<&� ��/
 ad �� ����$��2  

	C%
 _��� 3:��C � �%S2 �	C%
 _��� 3:��C � �%S2 �	C%
 _��� 3:��C � �%S2 �	C%
 _��� 3:��C � �%S2 �::::            
(EXTRA CELLULAR FLUID COMPARTMENT) 

 �� �� �/��� �%� "�A ����
 � 	() �%S2 � �� _��� ���v 	id "�
 � �� _��� �� 	+
20[  �� �$�5� �� .� c��RO 	() "W� � "�
 �14  ��   �� �Y0 ����� �� 	+ .%I��70 

� �%�� "W� 	�$%6 �/�� 3:��C � �%S2 � �� �C%
 �T�� .�� �� �� 	
 �� .� .��:�
.� ��Wr+ �8�� � _���  	() b���%+ 	� �
 .� ��� �<v$ �� ���2 	+ �%I�� ��� �  ��

 � ���� �%� =m/H c��W �� ��Wr+ 	
 ��INTERSTITIAL   3/C$� � �%S2 � �$
 	+ "�� �� _��� � �C%
�A$� %m�.  

 3/C$� �$ 3:��C � �%S2 � 3/C$� �$ 3:��C � �%S2 � 3/C$� �$ 3:��C � �%S2 � 3/C$� �$ 3:��C � �%S2 �:$�:$ _���:$�:$ _���:$�:$ _���:$�:$ _���        
 � �$ ��Wr+ �INTERSTITIAL   J��}�I0%I�$ � �$ ��Wr+ : 	��IL*�: z�����$ _���

$ _���E�%� =d�R� 	/
 %� �� $�:$ z�� �� ��� � 	() ��Wr+ � _��� J��}�I0%I�$ �� 	<A
 	�����$ �� .� ��� $�: �%� c��{ 	����� .��M�$ ~�  ��  	/�0� 	+ ��%+ %&/�F� 	�����

+ 	()�� �$�5� 	+ ���8���%+ � �� ~%  �8�A$�� �$ �
D%&� $�C 	/
 �$ $�C .�� 7��0$ .%DK 	
 .�%+ �� c��W 	� _��� J��}�I0%I�$ =R#� �� ��Wr+ 	+ =m/H ���8���%+ � �� �� ��

 �� ����� .W�:$ ��D%&� � 	� ���8���%+ .W$��$ 	4� .%DK+	      2-25 =R\� � �� �<�
 	��:��� z����$(CATIONS)  ) =m/H2[ 	� _��� J��}�I0%I�$ =R#� �� ��Wr+ 	+ (

 .%0 ��������� � �%� 	��:��� ��8� �� b���%+ ��Wr+ � .W$��$ .�� �� 	<A �� c��W
(a�����+ �$ a���0 	<� ) �%� ���� =R\� �� 
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 . � 
�� ���+ �� 	�Wr+ 	+ .%0 ��8���+ � 	�������� .W$��$ .�� "�� �� 	+ �
�� ��A ��

 	��:��� z����w ��8� N<O%
(ANUONS)   =R#� �� _���  J��}�I0%I�$ 	+ =m/H
 	��:��� ��8� ������w � 	��:��� ��8� �8���%+ � ��Wr+ � �� 	<A �� c��W 	� ��Wr+

� '�0$ �� 	+ �$ ��� _ � + �$ J��}�I0%I�$ 	+ =m/H ������w J��� "�� �� 	+ �� ��Wr
�
��.  

 �$ a���0 � �� �� 	+ �%� _��� J��}�I0%I�$ �$ ��Wr+ �� �� _��� �:��C 	+ �%S2 �
$ �A$� %m� 	+ c��W ������w =���
��� ��
 � �$ ��$��/��  E a�����+ � .W$��$ 	4� 	+

. �� ��:�� ������w ���0$ ��gO � �$ =��0�  E a���8e� E a�#/�  
$  _��� �/C$� � �%S2 �$  _��� �/C$� � �%S2 �$  _��� �/C$� � �%S2 �$  _��� �/C$� � �%S2 �%:%:%:%:  :$  :$  :$  :$ �� � 	() _��� �:��C � �%S2 � _��� �/C$� �%S2 �

 ��%+ �
�(I�$(SELECTIVE MEMBRANE )  	
 �
�$ � �� �� ��� r: 	/�0� 	+
��{ 	����� 	L %�K �� �
�5� c��{ 	����� �� �
�5� 	+ �I�9�%I<�$ ���� � b<�� �%� c
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 ��$��/� �$ a���0 � 	� _��� �/C$� =R#� �� _��� �:��C 	+ �%S2 � N<O %
 �%� 	�
 �$ a���8e� � .W$��$ 	B0�I� �$ c��W 	�����w =��0�  �$ a�����+�  �$ 	4� .W$��$ ������w

%� 	� ��d 	�����$ a�#/� �$ 	�����$ =��0�  ��/) �<+ �$�5� b���%+ � �$ �.�8�  =R#� 
�A�$ %m� 	+ 	� ��Wr+.  

.c�0�0$ 3��4O ��}  z����W$ � �$ 'W��W$ �.c�0�0$ 3��4O ��}  z����W$ � �$ 'W��W$ �.c�0�0$ 3��4O ��}  z����W$ � �$ 'W��W$ �.c�0�0$ 3��4O ��}  z����W$ � �$ 'W��W$ �        
(BASIC PRINCIPLES OF OSMOSIS AND OSMATIC PRESSURE)  

� 	C%
 	+ ���0�0$ 3��4O � ��}  z����W$ �$ 'W��W$ ��  �$ .� ��� 	����� �<(�+ 	
��  � 'W��W$ : ����� �%� �
� .%0 a�m8� � aS2 � �� c�0�0$ 	id >�� �� ��A

 �
�$ � �� 	() $�C �id � 	() ��%+ 	����� 3
�(I�$ ��� � =�j�C 	����� �
�$ 	y��C
%&� 	� �
&� $%:$ �� a� �� =m/H �
�$ � �� ��� 	+ $�C �id � ��  c��W �� =m/H� 

� �
�5� 	+ ��$�� �-8� .%\�$� .�%+ 	����� � �� �
�5� 	+ �
�$ � �$ 	����� �
�{ %�H �
 	�$�C �id ad 	
�$ �� c��W =m/H ��$�� �-8� � �� $�C .�� � ��%+ � 	� �%�� =�/
�{
 � ��$��/� a���0 �%&� 	� "�� ��4d 	
 �
D%�� �� c��W �<+ =m/H ��$�� � ��

%S2� +S2 � 	() �C$� � �%S2� 	
�$ �� 	 �q$ �� _��� �:��C 	 	+ _��� �:��C � �%
� �
D%&� �£�
 �id %� ����  a���0 �� 	/� N<O%
 �� %
$%
 �� =m/H $�C �*$�� �

 � 	() _��� �:��C � �%S2 � 	
�$ �� �Y� �%� 	() _��� 3:��C � �%S2 � ��$��/�
. �
�%&� ��� 	
 _��� �/C$� � �%S2  

 �$ ��}  z����W$ �OSMOLARITY J�/-� �� � : 	B
$� ^8�� %�  ��}  z����W$
 �� �$ ��� �$�� $� 	� .%0 =m/H � ��$�� z����W$ J�M  � J�/-� � �� t0�8I� Q�4�5I#�

�� .*$�.  
 ���M��� � "�
 �OSMOLALALITY  �$ _��� J��}�I0%I�$ �� �� ���� ���
 $� :

 ��Wr+80 [  $� J�2 E .�  ��Y� ���+ ������$ ��$��/� �$ a���0 � ����9��W$ �O�4S�
 �� �/C$� ���� � �%�: � �$ ������$ � a�����+ � ����9��W$ _��� 3/C$� � �%S2  �

 ���%���W$ �-C%
 �� � �� %d � �� �%� .*$ ���+ ��$��300  �� %I�� �� 	+ J��W$ �/��
 _��� �/C$� � �%S2 � �$ J��}I0%I�$ � �� %I�� �� 	+ J��W$ �/�� �� ��Wr+ � �� .�

. .� 	���W 	()  
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:	8��0 ��W$�� �  z����W$ � ^8�� %� _��� �:��C � �$ �/C� � �%S2 �:	8��0 ��W$�� �  z����W$ � ^8�� %� _��� �:��C � �$ �/C� � �%S2 �:	8��0 ��W$�� �  z����W$ � ^8�� %� _��� �:��C � �$ �/C� � �%S2 �:	8��0 ��W$�� �  z����W$ � ^8�� %� _��� �:��C � �$ �/C� � �%S2 �        
(ISOTONIC, HYPOTONIC AND HYPERTONIC FLUIDS ) :  

+ 	5-25  	����� �� �$�� �� ��� ��A 	
 ��A �� J�/-� �� 	+ .%S2 .�� �� �<�
 �$ �%� 	� c��{282  �
&S��H 	� �� 	+ .%S2 �%� ��T�9��W$ �� %I�� �� 	+ J��W$ 3/��

 ���#� .%0 _��� 3:��C � �%S2 � �$ _��� �/C$� � �%S2 � �� 	<A �
&0Y+ 	� �$
� �$�� �-8� �� =C� �� 	
 �8M� �%� =m/H � 	()�� 	�  �$ �
&/C$� �� .%S2 	+ 	

 J�/-� �� �
&� ��� 3A� ����
ISOTONIC   �� 	� �$ ��&u��H � �%S2 � 	� �� ��
.�
�� tR0 ��&0Y+ �  

 ��$��/� a���0 � 	6�� 	+ J�\� �0.9[  W�� ��/6 � �$ J�/-�5[  �R@ 	+ J�/-�
����/-� 38���+ $� 	� �� 	<A �
&��4MI0$ c��W �� ���<�8�/� � �� �C$� 	� �8�� 	

 �%&� 	� b<&� �*�$� 	� "���
 ��d �� ��}  z����W 	+ _��� �:��C �$ �/C$� � �%S2
 � ����9��W$ �8M� �%�� a� �$�� 	����� �
�{ %�H �-8� ��  �� J�/-� �� 	+ .%S2282 

 � �%S2 � �� 	S�I� 	+ �$ �
&� 	8�� �� .%S2 	+ 	
 �$ �� �� %I�� �� 	
 J��W$ �/��
 � �� �) %� ��� ;$�� ���+ �id %� ��� 	+ �%S2 � J�D%&� �
�$ � �$ �A%6 tR0 l�0Y+

_��� �:��C �%S2 � �� �
&� ��� �� %
$%
 =m/H �$�C �*$�� HYPOTONIC   	/� .�
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 _��� �:��C �%S2 � �� �
&� ��� �� %
$%
 =m/H �$�C �*$�� � ��HYPOTONIC  
 �� �� J�/-� �� 	+ .%S2  �� 	/� .� HYPERTONIC   %�H � �� J�/-� �8M� J�/-�

 	() �%S2 � �� c��W 	� _��� 3/C$ � �%S2 � =R#� �� =m/H ��$�� 	����� =�/
�{
 $ � �$ �
&S��H .%S2 %�$ 	+ ��&:��C � �
�$ � �$ �
D%&� ��� 	
 _��� �:��C � 	
�$

 =m/H _��� � ��$�C �*$�� � �� �) %� ��� ;$�� ���
 �id %� J�&S��H ���#� 	+
 � �� =m/H �� �� 	id 	����/-� z���v%F��d ��$��/� a���0 � ��$� �<�0.9[  	()

 . �� c��W  
 �4��$ �4��$ �4��$ �4��$(EDEMA)   �%\�$ 	+ ��$� 	� ��$� 	I� _��� ����W � �� ���S#� 	+ "�
 � :

 �%S2 � �� �� �$�&� b<&� �
&� $��+ �� _��� �:��C 	+ �%S2 � �4��$ �� ���M{$�
d _��� 3/C$�. 3� 	IC$ �%+ a  

 �4��$ 3/C$� �%S2 �(INTRA CELLULAR EDEMA)  %S2 � :� + .�� �� �C$� 	
��2�A%6 tR0 ��&� $��+ � l�0Y+ � 	I .  
�#� � x�/�$� �4� �� ;����
�I�� 	+ ���S.  
� �$ bS�#� �$ a� 	8�� �� 	/� 	6�� 	+ J�\� � =�4� ��$�� ��$GH � �� �%S2 	+ x

 	� �#� �$�� ��$GH ����� �#� � �� �� a� .%��� "��%: �8�� � �� �$ �*���
 	+ �� a���0 �A$� �4� �� ¥4+ z����$ 	+ "$%R4� � �%S2 � �/��0 �� 	�� ;����
�I��
 � ���:��C �� 	� .%S2 �T 	/�0� ¥4+ � �%S2 � ��&/C$� �� �%S2 	+ �� =��2 �����

	+ �<� 	+ 'W��W$ � ad 	
�$ �� .%S2 	+ J�&��v a���0  � �%S2 � �$ ��/C$� �� .%S2
 � �� 	S�I� 	
 �� �
&0� 	� ��8� ��� �� .�� 	� �2  ����� =R#� aS2 _��� 3/C$�

�S#� � �4��$ 3/C$� �%S2 � �
&� tR0 �%� � �#� INFLAMMATION   � 	()
 �� �
�5� 	+ ������$ ���� �$ a���0 � ���� ��%+ � �� 	/�0� 	+ %�$ a�5I#� � �%S2

�$ �
&���W . �
&� $��+ �4��$ %�$ 	
 �}� � �
�$ � �� 	8�� 	+ �%S2 �  
 �4��$ 3:��C �%S2 �(EXTRA CELLULAR EDEMA)  _��� 3:��C � �%S2 �

 �� � �� �� _4: �� � �#� ����
 � 	() �%S2 � _��� �� �
&� $��+ =C� 	id �4��$
 �� 	/� �� ��:�� 	��RR0 3��4O .�� �� .��
 	+ ��&� $��
 � �4��$ ��Wr+ �8�� �

 � �� z�8�/� 	
 �� �� %�� ���
 ad $� ���� 	�� J�5I�$ ��� 	+ �8�� � 	() �6� %&/�F��
 �� ���C 	+ �%S2 � �� ���I��2 	+ � �#� J��}�I0%I�$ � b}�%I/  _��� � 	() %&/�F�

: ��� ��I�$ ����� 	
 ;�� � �W$�� �
&� tR0 ��&� $��+ � �4��$ �  
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I-  ��}  � �� %&/�F� 	+��$���TW: 

 . 	��&��v �
�$ �$ �e��� � 	/�0� 	+ �6��I�+ � : s�$  
�. 	���� ;�O 	8��� �� �$ .��2 36��I�+ � x  
� =L%D� �� �<����� ��$%8� � x  
l-  . ��$����W ��}  ����� �  
� 	���� ;�O .*W � x  
��8
 ����� � x� =  
� �
$%C ¥4+ ����� � x  

 �/  ��rgO �  
%2  �
 ��yO$ � "�
 � �I�  

 �I���� �
 ���0� � ����� �  
�-  ��$�4� =���5� ����%� �  
� 	��&�%6 	���W "�
 � x  
� �I���� �
 �
�yO$ z���F40 � x  
� ���6$�� _0�� � ���6� � x  
II-  : ��$�4� �� �8���%+ � ��Wr+ � 

� ( ;���80 z��$%�� ) J��:��C b���%+ � �� �W��I� �}� 	+ x  
����%+ � ��9 � �<I0�+ � x.J�&:��C ���8  

 J��W�0  
 	��4CW  

� . ��$�4� �� =L*�: 	+ ���8���%+ � x  
�H���� �8� �  

MALNUTRITION  

III-  =L%DK c��{  	����� � %&/�F� � 

� �
&� tR0 ����$W$� ��$�� ���� �$ b���I#d � �� �4M�$ N<O "�4�$ � x  
� b�#��� x  
� =��2 �
�%<� x  
| b���I�� �  Q�j�yC ) 	���� ;�O b���I�� � x C (  
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 ��4�<0$ .�$��$� � x  
¢ J�DW�0 x  

IV- =L�8
 "��%: � s4� �:  

� %#��� x  
��2$%: x  

�3�&/���8
�T�9� �� ���6� 	+ ����4� � x  
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  شتم فصلييوو

  ازو جوړ＊تيد پ＋تور－و په وسيله د تشو مت

(URINE FORMATION BY THE KIDNEYS) 

z/C .%\�$  z���
�I�� � �� �$ ��9 � 1$��C� �$�� 	/q�  "�
 � �� �
&d�+ �� 	+
 � .%&0%
 �
&� �$%@$ 	� "�%�
 	/�0� 	
 �6��I�+ � �$ �A$� 	Iu8�� %�$ 	+ �4O

:�%� .*�H 	+ 	���� .%I0 �� $%:$ 	+ ����� ��8D��9 � 36��I�+ 	() ��  
�x  a�m8� ��W$�� � �I�9 �%I<�$ �$ �
�$ �  
� . J�%I8� �I�9�%I<�$ � �$ 3��9��W$ ���M��� � "�
 � x  
� a�m8� ��W$��� � �
 ���0$ � x  
| . J�%I8� ��}  � �8�� ����%� � x  
  � �8�� � xerythrocyte   a�m8�  �$ =L*�:  

 ����
 � 	() ?�: � "$�I�%+ � �6��I�+ .*$� � : 3�����$ z�������  �6��I�+ �
I�+ �� %d �� �%� ��A 36��150  � �� �T 	C%
 78u8� �$ �%� "W� 	�$%6

HILUM   ad �$ tyO E z����4�  E���� E "��%� 36��I�+ � �
D��� ;�� 	+
 78I<� %� 	() �C%
 780�+ � �6��I�+ �%&� 	� �
D%&� 	() �C%
 �� � ��/2$
 	C%
 3:��C �� .�� �� �
&� ����� �<+ �C%
 �4n� .�� �� ­�H ���+ �C%


 %}{ ��(CORTEX)   �� � �� 	C%
 �/C$ � �� 	/
 �$(MEDULLA)   ;�� 	+
 	+ �� �
D���2-26 . �� ��� J��L J�K pq$� 	
 �� �<�  

 �  �� �
&� J�&� 	��IL*�: "�� 	+ ��%(� � �� 	C%
 	+ 9 �`&� �
RENALPYRAMIDS   	C%
 ���O�{ =��$%�+ �� %d � �6��I�+ � �
D��� ;�� 	+
8u8� 	+ �� � �$ %}{ � 	+ �$ �%� ��A �� �C%
 7PAPPILLA   	+MINOR 

CALYX   � �$ MAGR CALYX   	+ ��9 � PELVIS   � J�%�� �/6 �  �
&4IC
 � �<� 	+ �W��I� � �� %C$ 	
 	
�$ ��$%I/  PAPILLA , CALYX, PELVIS   �$

 t��2 �(URETER)  7®��+ 	+ �W��I� � ��9 �(BLADDER)  �
&�  _4: ��  
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� 	� �6��I�+  ���d� � .*W � : "$��� �8��22[  �� 	8��110  .�� 	+ 	8�� �0 �0
� 36��I�+ � "��%� 36�I�+ � ��� "��%: 	� �6��I�+ �� 	5�{�hillum    ��9 �

 � �� �
&4�#5� �RM� ��/I(� 	+ �� �C$� �� 	/� �$ �A�8� 	� 36�I�+
ARCUATE ARTERIES,  EINTERLOBULAR ARTERIES   	+ �$

AFFERENT ARTERIOLES   ��GLOMERALAR CAPILLARIES   	�
 	()�� ( 	() �8����+ � ��Wr+ 	� �
 ) �$�� �-8� �$ _��� .W$��$ 	���W .�� �� 3A

 	+  �� �
&� tR0  =L*�: � �W��I� �}� � �$ %I/ 3 -26  .���$ 	��� �� �<�
 . .� ���  

. %&) 	+ �2$� ������ � 36��I�+ � "�%��. %&) 	+ �2$� ������ � 36��I�+ � "�%��. %&) 	+ �2$� ������ � 36��I�+ � "�%��. %&) 	+ �2$� ������ � 36��I�+ � "�%��        
(THE NEPHRON IS THE FUNCTIONAL UNIT OF THE KIDNEY)::::        

L*�: � �W��I� � �� �� %d �� �%� 	����%�� "��/� �� 36��I�+ %d "�#�$ � =
	����%�� ��� 36��I�+ �%� c��{ � �%&� 	� 	/R� �� 	� ���*�: �� 	� E

+ � �� l$%C 	����%�� %�$ 	
 ��
$%C ���� �� �$ ��H���� � 36��I�+� � 36��I
%&4� 	+ �����%�� �� .%&4� 	+ �����%�� � 	() $�C �/
 	� �$ �*�$� 34� �� .

 	() 78/� =�D�/) 	� 	I0���10[  �� 	
 ��� $��+  �4� �� �/� �#� �%d 	+
 	
 "�#�$ '�0$80  �� 78/�40[  	� ����� � b<�� E �%� 	����%�� ������ a�

 . �
&� 	���� 	� �
$%C �� =I���M  	
 36��I�+ � .%m�  
: �W��I� �: �W��I� �: �W��I� �: �W��I� � =L*� =L*� =L*� =L*�(URINE FORMATION)::::        

 ��D�� �� � 36��I�+ � �
&� �$%@$ �� �W��I� 	
 �� .W$��$ ��$�� ��/I(� �
 � 36��I�+ � E b}D%I/  J�%� �/6 � �� �A$�  	Iu8� �� 	S�I� 	+ ��/4O
 � ���I�+ � W$% $ ��$�� � 	() �8�� � E 	� �8�� ��yI�$ ��$�� � 	() ���
��v

 � �� ��� 	+ �����
��� 	+ ) . �
&� J��L J�K ���9 	+ '�0$ 	
 ����M� 3
�#26 -
26 (�� �<�  

 .W$��$ b}D%I/  = .W$��$ �$%@$ � �W��I� �–  W$% $ � + .W$��$ ��yI�$ ��
 �)
(.W$��$  
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 �
&� ��%� 	/�0� 	+ b}D%I/  J�%� �/6 � �� J�#F� 	+ b��
 � =L*�: �W��I� �
�
 ) =m/H ��$�� � b}D%I/  J�%� �/6 � E  �� "�� 	+ ��Wr+ �   (	() �8���%+ 	�

 J�#F� 	+ b��
 � �� ��$%I/  	+ 	() b���%+ 	� �
 �$�� .%\�$ 	() �8�� � �8M�
 �� �$�� �8A �$ 	
�$ �
D%&� 	() �8��
��� � �� _��� ��$%I/  � �
&� J��$ ��

 � �T �$�� �8�A �$ ��� ���� 	� �8�� 	�%&
 PERITUBULAR CAPILLARIES 

 9 	� . �
D W$% $ 	� �� ���
��� ��  
 . J���/M� �W$��$ � b}D%I/  J�%� �/6 � . J���/M� �W$��$ � b}D%I/  J�%� �/6 � . J���/M� �W$��$ � b}D%I/  J�%� �/6 � . J���/M� �W$��$ � b}D%I/  J�%� �/6 �        

(DETERMINATION OF THE GLOMERULAR FILTRATION RATE 

(G.F.R)         
 .W$��$ b}D%I/  J�%� �/6 �(G.F.R)   �� 	5�{� .�� 	+ �� �</C �/��� 	+125  

 �� �$ .%I�� �/�180  �$ .� ��� b�4(� �� ��� .�� 	+ .%I��20[  � ��Wr+ �8�� �
 �/6 � �� 	C%
 	id ��Wr+ � �
&� %I/  	/�0� 	
 %&/F� � J�%� �/6 � �6��I�+

 .�
�
�#2 J�K ���9 	+ �
&� %I/  	/�0� 	+ b}D%I/  J�%&�  
FIL TRATION FRACTION = GFR/RENAL PLASMA FLOW   

 ����/� � �$ �W$��$ � ��}  � z���I0 �����d � .W$��$ b}D%I/  J�%� �/6 �
 %�/�F� � J�%� �/6 � ad �$ ��$�C �*$�� 	+ J�%� �/6� �� �W$��$ � ��}  z����W$

 �W$��$ � ��}  �)1(K  �<� 	+ ���M� � ��  �
&��/M� 	/�0� 	+GFR = K1 X 

NET FIL TRATION PRESSURE   ��NET FIL TRATION PRESSURE 

  	() �W$��$ 	� ��}  � z����W$ ����/� �$ z���I0 �����d %�/�F� � J�%�  �/6 �
 s��(� �� �$ $�C .�� 	+ b}D%I/  � �%&/F� � J�%�  �/6 � ���L �� ��� 36�8��4�

) �� ��$�{ �� 	+ �Y�� �4O ����$� 	+ %&/F� � J�%� ��/6 �  ( � �� �C
 	+ �� ��}  z���I0�����dGP ) �
&� tR0 b}D%I/  � �$ ��� J��L .%0� � (

 	+ ��  �� J�#F� 	+ b��
 � ��}  z�I0�I0 �����dBP  � �$ ��� J��L .%0
) . ��� ���(� 	() b}D%I/ � � ���8���%+ � ��Wr+ � %&/F� � J�%� �/6 � (

 	+ �� ��}  z����W$ ����/�Gπ  ���8(� 	() b}D%I/  � ad $� �� ��� J��L
) ���| 	
 �� ��}  z����W$ ����/� � ���8���%+ � J�#F� � b��
 � (Bπ  J��L

 �
&� tR0 b}D%I/  � �$ ���10 -26 �� �I�� �� �<� E  
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:�
&� tR0 b}D%I/  � �� ��{ 	id  
 ��}  z���I0 �����d J�%� �/6 � -60   

 ��}  z����W$ ����/� J�#F� � b��
 �– %�j  
:�
&� tR0 ���8(� � b}D%I/  � �� ��{ 	id  

 � �}  z���I0 �����d J�#+�� � b��
 �– 18  
 ��}  z����W$ ����/� %�/F� J�%&� �/6 �-32  

NETFILTRATION PRESSURE = 60-18-32=+10mmHg 

 '�0$ 	+ ����M� 78���+ �  
x NET FELTRATION PRESSURE   1GFR =k  

)10(

)3218040(

)(

1

1

1

+=

−−−=

−−−=

xkGFR

xkGFR

BGPBPGxkGFR ππ

 

1K  �� 	� J�K a�5I#� 	+ �� 3�L$� .W$��$ �-B0 ���5I�$ � %&/F� � J�%� �/6 �
 .W$��$ 	/�0� 	
 3���M� 78���+ � �<� a�5I#� %�H 	+ �$ ��&� .W$��$ .�
&�  

K1= GFR/NET FILTRATION PRESSURE    
 �� 	e�%)GFR   �6��I}+ �*$�� �125 	+ .%I�� 3/�  ���C �$ �� 	5�{� .��

 b}D%I/ 10  �� l�4�0 .%I� 3/�  

5,12
10

125
1 ==K  

112.5. K  36�8��4� ��}  � b}D%I/  � �� 	5�{� .�� 	+ l�4�0 .%I� �/� ���+	 
 	+ �� 	/� '�0$ ��1K  ��$� =L%DK ��GFR    �� =�4� 	
 �$ �
&���WGFR  

. �A$� ��&4� 	+  
 � �� ��$����W  ��}  z���I0 �����d J�#F� � b� �
 � � �� ��$����W  ��}  z���I0 �����d J�#F� � b� �
 � � �� ��$����W  ��}  z���I0 �����d J�#F� � b� �
 � � �� ��$����W  ��}  z���I0 �����d J�#F� � b� �
 �GFR      �
&� tR0 ��&4� � �
&� tR0 ��&4� � �
&� tR0 ��&4� � �
&� tR0 ��&4� �        

  �MICROPIPETTS   � .W$��$ ��}  � 	/�0� 	+ �5�%@ �4�5I#� �
PROXIMAL TUBULE   � �� �C%
 �/I(� 	+18  ����2 	+ �
�4�0 �%I� �/�

��}  z���I0 �����d � �� J�#F� 	+ b��
 � �%&� 	� �
&� b�4(� ��  c��W
 �4� �� ��}  	+ �� 	/� �$ �*�$� �4� �� .W$��$ 	+ b}T%I/  J�%� �/6 � ��

 . �� *� ����� � =L%DK �� .W$��$ 	+ b}D%I/  J�%� ��/6 � ��$�  
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 �� .W$��$ 	+ b}D%I/  J�%�  �/6 � %�i� ��}  � J�#+�� � b��
 � �<� �Ye��A 	+
� .W$��$ 	+ b}�%I/  J�%��/6 � �� c��j 	id 	+ %��i� �<� 	I#S�%
 	
 �

 � ��$� =L�8
  	/�0� 	+ �%
K � �� ��4�
 �� 	
 �%&� 	� 	6�� 	+ J�\� � �A$�
 �
$%C �6��I�+ � �� ���H���� .%\�$ 	+ =�4� �W$��$ � b}�%I/  J�%� �/6

.�*�$� 	Iu8�  
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  دوويشتم فصل

  د پ＋تور－ي د تيوبولونو په وسيله افراز او بيا امتصاص

(REABSORPTION AND SECRETION BY THE RENAL 

TUBULES) 

 J�$ �� �C$� 	� �����
��� 36��I�+ � c$%I/  J�%� �/6 �� =C� 	)proximal tubule   E
E ��� �/��d �distal tubule   � �� .%C$ 	+ �$collecting duct   	+ 	() ��9 � PELVIS  

 	+ �$�� �8�A �
D%&� c$%I/  J�%� �/6 �� 	/� �� ���IL*�: ��8���+  �� 	+ �
&� J��$ ��
 	()�� �� .%C$ 	+ �$ �
&� ��yI�$ 	() ��$%I/  � �$�� �8�A �$ �
&� 	 �q$ �� ��$%I/ 

3#�� c��j �$%@$ �� 	/�0� 	+ 36��I�+ � �$ �
D*�: �W��I� �}�.  
��$%I/  	
 �� .W$��$ ���� �%d � �
&
�#2 "�� ���9 	+ �
D%&� �� .  

FILTRATION = GLOMERULAR FILTRATION RATE X PLASMA 

CONCENTRATION  

  ����M� 78���+ �+�0$ 	'  ��Wr+ � �� 	8�� 	+ �$ �
&� %I/  �<� �$W$ 	+ �� �$�� 	id
:��� 	����� 	() W�� �/6 � J�K 	+ J�\� � ��*�: 	� t�� %� .%0 ���8���%+  

 	� 	
 �� W�� �/6 �$�5� 	id �$ �� ;$%6 �� �� ��Wr+ %I�� �� 	
 =m/H W�� �/6 � �%&�
�� �
&� %I/  �� ��� .180 �� .%I��.  

180 L/ DAY X 1g/L= 180g/DAY 

 �8M�180 W�� �/6 c$%I/  �A�� � W�� �/6 	�$%6 �
&� �$%@$ 	� ��d �<� ����� 	
 .  
 	+TUBULAR REABSORPTION  :	�������<�� s�0�+ �$ s�I�$ ��  

 �� ���� ��� �REABSORTION  � ��/�I�+$ � %&��
 �� � �Y��� ���
 	id �
&� $%:$
 � 	I0��� �$ �� %&� 	�  _��� J��}�I0 %I�$ 	() "$%R4�PERITUBULAR 

CAPILLARY   �$ 	
 �$ �� ��$�� J�K �� 	+ �� �� �C$� 	� �8�� 	�%&
 ��9 � "$%R4�
�� �-8� � ��$�� �� � �� �� ���� �$REABSORPTION   �$ s�I�$ � �� 	�/4O 	+

 �
&� ����� �/2%� J�5I�$ � s�0�+  
ACTIVE TRANSPORT   ��-� �
 	() ��-� �0$� � J�5I�$ ���� ��� � �� 	/� :

 �� �
D��� ;�� 	+ J�5I�$ � s�I�$ � �� .%0 %� �%�� =m/H ����4��  3{%
 c��W �� 	�
	+ ��D%&� �  � J�5I�$ W�� �/6 � 	6�� 	+ J�\� � �
&0 ?%y� 	+ ad ��%�$ �� 	�/4O ��

 	+ ��/4O � c��R#�$ %� s�I�$ � (�%� =m/H c��W 	I/d �� ) 	� �8�� 	() ���
 ���
 ��$�� �-8� � �� �� %�� ���
 ad $� 3��� ;�S�$ 	/�0�(reabsorption)    �$ s�I�$ 	
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�$ b<&� �
&� $%:$ �<� s�0�+ �� � �� 	/�0� 	+ ;����<�� s�0�+ � �<� 	}&4d 	+ 	
 . �
D%&� 	� ��-� �
 	() ��-� �� � �
D��� ;�� 	+ 'W��W$  

 ;�n�� N�$%�/� � ��Wr+ � ;�n�� N�$%�/� � ��Wr+ � ;�n�� N�$%�/� � ��Wr+ � ;�n�� N�$%�/� � ��Wr+ �        
(THE CONCEPT OF PLASMA CLEARANCE) 

 �PLASMA CLEARANCE   �� �� c��{ 	id 36��I�+ � �rBj$ � �$�� s/I(�
��� $�: 	() ��Wr+ .  

+ J�\� � �� 3#�0 �0 	+ �
D%&� 	() �6��I}+ � ��Wr+ �� 	/� 	6�� 	0.1 �$�� ;$%6 
 �T 	() $�C �/
 � �$ �%��0.1%6�W��I� � �� 	5�{� .�� 	+ �$�� ;$ 3� ���C 	/�0� 	+ E

 	+ ��Wr+ �#�0 �0 	/�0�+ �6��I�+ � ,�-� ��+�
&��+ 	() ��$�� � �� 	5�{� .��.  
 �0 �� 	+ �� =��2 J�� ��� 	+ �� ��$%I/  J�%4�/6 	+ �� �$ ��Wr+ �00.26  	�$%6 �/��

 �
D%&� �� �W��I� 	+ �� 	5�{� .�� 	
 �� ����� �$�5� 	id �$ .� .��:�� �����18.2  �/��
 � 	/�0� 	+ �6��I}+ � �<� .��+ 	+ �� 	5�{� .�� �� ��Wr+ �$�5� 	id ,�-� ��+ .� 	�$%6

�$�5� (�
&��+ ) �
&� r: 	() ����� �� 	+ �T�
&
�#2 J�K ���9 	+ �� 	5�{� . 	/� �8M� :
 �
D%&� �� �W��I� 	+ �� 	5�{� .�� 	+ �� ����� �$�5� 	id ��18.2   ��+ .� 	�$%6 �/��

 	() ����� � 	/�0� 	+ �6��I�+ � �<� .��+ 	+ �� 	5�{� .�� �� ��Wr
 �$�5� 	id ,�-�
� 	5�{� .�� 	+ �� �$�5� (�
&��+ ) �
&� r: 	id �� 	/� �8M� : �
&
�#2 J�� ���9 	+ �

 	+ ����� � �0 �0 �� � ��Wr+ � �
&/C$� �� �W��I� 	+ �� 	5�{� .�� 	
 �� ����� �$�5�
�$%�/� ����� � E �� a�#5� �$�5��A$� 	Iu8� �� ��Wr+ 	+ 	()�� N.  

7026.02.18 =÷  
70  � �� 	5�{� .�� 	+ �$ �
&� %I/  �� J�%� �/6 	
 �� �� �$�5� 	id ��Wr
 � 30 30

 . �
&��+ 	() ����� � 	/�0� 	+ b��
 ���  
 �
&��/M� �$ 	R0�-� 	/�0� 	+ J����  ��9 � .��+� ���� �%d � N�$%�/� ��Wr+ �  

PLASMAINIONCONCENTRAT

URINEINIONCONCENTRATNinMLURINEOFQUANTITY
MinMLCLEARAEPLASMA

,)/(
)/( =

  

 ��$�� ��/I(� � �$ ���� .W$��$ 	+ ����� � 36��I�+ � 	() ;�n�� � N�$%�/� � ��Wr+ �
 	() �$�5� 	� �W��I� � �$ �W��I� E ��Wr+ 	+ =m/H �� =C� b�O 	+ �� N�$%�/� �

 .�
&� .W$��$ �$ 	R0�-�  
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  درويشتم فصل

  د حجرې د خارجي مايع تنظيم ، ازمولاري＂ي او سوديم غلظت

(REGULATION OF EXTRACELLULAR FLUID, 

OSMOLARITY AND SOMDIUM CONCENTRATION)        
 �$%@$ �
�$ �%DK � 	/�0� 	+ 36�I}+ � �<� 	+ �W��I� �!� �  

(THE KIDNEY EXCRTES EXCESS WATER BY FORMING A DILUTE 

URIN) 

 �
&4� 3�T�9��Ww _��� � "�
 � �� ���:�� 	
�$ ����W �%DK �� "�
 	+ �� 	/�
 ����9��W$ �� �W��I� �}� �� �%� "$�� �� � 36��I�+50  �� %I�� �� 	+ J��W$ �/��

  =m/H $� �� �Y� ���C ��4/1  ���#� .%0 ��T�9��W$ _��� �:��C ����� � �%S2 �
� ��$�I}� 	+ �
�$ � N<O%
 �
&� %I�� �� 	+ �$ �
&���W 3���9��W$ 3:��C �%S2 � �

 �� =��2 ����� 	
 �� �
&��/M� �0$� 	() �/4: ��8���+ �� 	� �Y� ���C �� ��
 �!� ���� �%DK 36��I�+(DILUTE)  =m/H c��W �� �W��I� �}� �4� �� �$ �W��I�

@$ 	+ a�����+ �$ a�K�0 � %�i� *� %�� � ;�� �� �� 	/&
 ��:��C �%� �� J���� �� �%
 �
�$ � ��$� �4� �� �/�) 	+ �
�$ � �� �� c��j 	id 	+ a�m8� J�K $� �6��I�+ �

0 ����� � 	�%+ �$%@$ 	� ��$�� �-8� � �$%@$ .�$W$3�D%
 3�W9 �$ ���%q .��F� �8�� .  
ANTIDIURETIC HORMONE (ADH) 

 ��{ �� "����d z�� �%�$� �I�$feedback   � �$ 3�T�9��W$ ��Wr+ � �� �� aI#�0
 "�
 � �� 	/� ��4�m8� 	/�0� 	+ �$%@$ ��$Ww � �
�$ � �<� l��8I� 	+ =m/H a���0
 ��$�� �-8�� �� _��� 	+ "�
� �8M�) �� 	���+ 	() �2 ����� � ��T�9��W$ ���M����

�%�$� �I�$ c��W 	() �C%
 78��� � ��H 	���(� � (�� 	���+ %DK =m/H  "����d z��
 	+ 36��I�+ � "����d $� �� �
DW$% $distal tubule   �$collectiong duct   ��� %����

 	
�$ �%DK "�� �� 	+ �$ �����W c��{ ���� � �� �
�5� 	+ �
�$ � 	��IL*�: .*$�� $ � �$
 � �� 	() �� 	� �
 3��$� ��$�4� �� aS2 	+ �W��I� �}� � �$ �
&� ��yI�$ 	�%&


 �-8� �� 	/� ��  J���� %�i� *� %�� � 	()��  �� �$%@$ 	+ ( a�����+ �$ a���0) ��$��
 ��$ � �
&4� 3���9��W$ _��� 3:��C � �%S2 � �� ����W 	
�$ �� ���M��� 	+ "�
 �

 � �A$� 34� �� W$% $ 	+ "����d z�� �%�$�DISTAL TUBULE   �$COLLECTION 

DUCT  
&4� �� �
�5� 	
 �
�$ � ���� �$%@$ �W��I� �!� �%DK �� =C� �� �� 	+ �$ �
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 ��$����W �� =m/H 	+ �W��I� �}� � �� =T��:�� 	+ "����d z���%�$ � �I�$ � . �
&�
��� �$%@$ ���I� �!� 36��I�+ �� ��$�I}� 	+ "����d � �$.   

����<�� � 36��I�+ �����<�� � 36��I�+ �����<�� � 36��I�+ �����<�� � 36��I�+ ��$%@$ �W��I� �!� � 	/�0� 	+ ����$%@$ �W��I� �!� � 	/�0� 	+ ����$%@$ �W��I� �!� � 	/�0� 	+ ����$%@$ �W��I� �!� � 	/�0� 	+ ���::::        
�� ���:�� 	
�$ .W$��$ 	���W  %� �A�� � �6��I�+20  �� �� ���� �$%@$ ���+ �%I��

 � 36��I�+ 	���� .��M�$ ~�  $� DISTAL TUBULE   �$ COLLECTING DUCT  

 ��yI�$ ��$�� �-8� � �� �C%
  	+.�
&� $%:$ 	() ��yI�$� �
�$ 	� �  

 "�� 	+ ��Wr+ � ��T�9��W$ �� $��+ c$%I/  J�%�� �/6 �� 	/2%� hY��� 	
 �� 	/�300 
 c$%I/  �� ���
 �� ���C 	
�$ ����W �� .��F� ��� .� �� %I�� .�� 	+ J��W$ �/��

 � �� J�
 �<� ¦�{� 	
 �� =C� 	+ ��D�%&��REABSORPTION   �-8� �� =C� 	+

 ��� � c��W 	� �
�$ =R#� �$�� �8�A 	+ "�%�� � %�i� $� �� �
D%&� 	() "$%R4� � �����

 	
 �� �
&� $%:$ �� �C%
2-28  	()�� "�� ���9 	+ �� �<��
&� . 	����� .  
 	+ "�%�� � �� 	/� _��� ��$%I/  � PROXIMAL TUBULE   � �$ �
�$ � �� �C$� ��

 ��$�� �-8� REABSORBTION�� �� 	+ �
&� $%:$ .W$��$ ���#� 	+ ��T�9��W$ 	+ "
 	+ _��� �$ �A$� 	�%�i� ;�� ��PROXIMAL TUBULE   .%0 ��Wr+ � ��

ISOSMOTIC  �8M� �%� ��}  z����W$ ���#� �� ) �
&� 3��+300  �� 	+ 	���W$ 3/��
 � 	()�� 	
�$ 3� �C$� �� 	C%
 78I<L ��� 3/��d � _��� 78���
 �� 	/� b<&�  (%I��

$ �
D%&� 	/�0� 	+ 'W��W$ � �� � 3�T�9��W$ �� �A$� �<�  z���� %FT�d 	+ �
 	I<L �� 	C%
 3(� 	+ ad ��� �� =C� 	) �$ �A$� "W$�� 	+ .%0 _��� � ��}�I0%I�$

� .%&��
&���W ad .��� �� 3���9��W$ �  .  
 $� E�� 	C%
 .`8+ Q�j�yC �� 	/C$� 	� �C%
 780�+ ��� 3/��d � _��� ��$%I/ � �� 	/�

�
�$ � 	C%
  ��$��/� �$ a�����+ E a���0 � N<O%
 �%� 	� c��{ ����� �� �
�5� 	+
 �� ����9��W$ �� �<� ¦�{� 	+ _��� �$ �
�� ��yI�$ 	�%�
 	()�� 	�����$100  �/��

 _��� ��$%I/  � �� 	/� . .� *� ����� � �
�0� �� %I�� �� 	+ 	� J��W$+ 	
COLLECTING DUCT , DISTAL TUBULE  � �C$� �� � ) �ADH   ��$�I}� 	+

 	�%&
 	()�� �$�� �-8� �$ �%� 	� c��{ ���� � �� �
�5� 	+ �
�$ � �C%
 $� (��
 �T 3�T�9��W$ _��� � �$ �
&� ��yI�$50  �8M� �
&0� �� %I�� �� 	+ 	� J��W$ �/��

 _���KK 	()�� �� 	S�I� 	+ �$ �
&��
 �<� ¦�{� 	+ .%D �$%@$ �W��I� �}� 35�{� �%D

&�� .  
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. 	�����%q �$%@$ � �W��I�$ � �W��I� �}� �m�/H �. 	�����%q �$%@$ � �W��I�$ � �W��I� �}� �m�/H �. 	�����%q �$%@$ � �W��I�$ � �W��I� �}� �m�/H �. 	�����%q �$%@$ � �W��I�$ � �W��I� �}� �m�/H � 

(REQUREMENTS FOR EXCRETING CONCENTRATED URINE)        
 ���
 J�$ �� J*�$� �<� �m/H 	+ �W��I� �}� �� .��F� �� �ADH   ��:�� .W$��$ 	��� 	+

 	+ "�%�� � �� �� DISTAL TUBULE   �$ COLLECTING DUCT   	
 �
�$ � ��
 	
�$ �� �Y� c��W c��{ 	����� � �� �
�5��� lG: 	�%&
 .%0 3��0$ 	+ 	()�� .  

 � �) %� �� c��W =m/H _��� � ��}�I0%I�$ � �� 	C%
 �(� 	+ 36��I�+ � ���
 a���
 � 	
�$ '�0$ 	+ �q��� � =m/H � z����W$ADH   � �� lG: 	�%&
 �� ��$�I� 	+

 � �� _��� ��}�I0%I�$ �(� � 36��I�+ COLLECTING DUCT   �� $�C ��� 	+
 � �� =��2 ����� 	+ .%DK .� .��:��HYPEROSMOTIC   �� �
&� 	���� �� =��2 	+

 %DK �ADH   � �<� 	+ 'W��W$ � 	() "$%R4� � %&��
�� � 	
�$ �� ��$� 	I� 	+
_��� ��}�I0%I�$  � 	() ��A �� � �$ �
D%&� ��� 	+VASA RECTA   	�%&
 ��9 �

 � 	:�� =m/H � �W��I� �}� � �
&/C$� 	� �8��ADH   ��$% $  � �$ �W$��$ �
 � _��� � ��}�I0%I�$ HYPEROSMOLARITY  � �� �%� .*$ ���+ ADH   J�%I8� �

� 36�I�+ � �� 	() �� � '�$ �$ �Y�� 	����� 	I0��� 
� 	
 	()  � _��� �C%
 78u8�
 	+ 	/�0� 	+ ��/4O ���� HYPEROSMATIC   �%� ad $� �$ �
&� 	����� �A$� �<�

 � COUNTERCURRENT   �C%
 z������$ ��� � 3/��d � �� ;����<��VASA 

RECTA  3j�yC �C%
 3(� � 36��I�+ � �$ CAPILLARES .PERITUBULAR  
�*� �� %+ 	���� .%0 .`6 	+ 	��I�*�:  

 	+ �� �����#�$25[  "�%��JUXTAMEDULLARY NEPHRONE   3/��d � "�%�� � ��
 ���VASA RECTA   	+ MEDULLA   � �8�A �$ �A 	I<L ��PELVIS   � 	� �C%


VASA RECTA   �$ �
&0� �<� �W$�� 	+ .%0�
&/C$� 	� �C%
 �%}{ ��
 	I0��� . 

  
COUNTERCURRENT MECHANISM::::        

 �C%
 �(� � 36��I�+ � 3�T�9��W$ _��� ��}�I0%I�$300  /�3  �� %I�� �� 	+ J��W$
  	+  �� 	C%
 78I<L 	+ �(�  � 3�T�9��W$ $� �� .� "�� 	+ 3�T�9��W$ � ��Wr+ � ��

 � �� �� 	C%
 	id 	+ �� � �$ �
&���W �<� 3ST���PELVIS   � �%� ��A .%0 ����
1200- 1400  �� �
�0� �� %I�� �� 	+ ���
 J��W$ �/��+ ��$�� �-8� � �� =C� �� 	

 � �� 	����I<  	id �%� �$%{ �� 	�W$�� 	+ ^8�� %� ��&:��C �$ ���/C$� �
$ � �$
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 "�� ���9 	+ �
&� tR0 =m/H c��W � ��$�� �-8� � �� 	C%
 3(� 	+ 36��I�+
� 	����� 	()�� :�
&  

� ���� �$ ��$��/� E a�����+ E a���0 � 	() �C%
 �`®+ 78���+ � ��� � 3/��d � x
 �#�� c��j ��� 	+ _��� ��}�I0%I�$ � �� � 	/�0� 	+ c��F#�$%� s�I�$ � ������$  

� � x COLLECTING DUCT   �(� � c��F#�$%� s�I�$ � ������$ � 	()
 . ��� 	+ _��� ��}�I0%I�$  

� 3(� � xcollecting duct  �(� � �<� 	+ "����TK s�0�+ � �$�5� c��W ����� � 	()
 . ��� 	+ _��� ��}�I0%I�$  

| 3(� �  xTUBULES . ��� 	+ _��� ��}�I0%I�$ �(� � "����TK �
�$ �4� %DK � 	()  
 ��� �/��d �(THE LOOP  OF HENLE)   =L%DK 	+ ��T�9��W$ 3(� � 36��I�+ �

+ � ��� �/��d � �� �<���&� 	���(ASCENDING)   � �� 	C%
 .`®+ 	+ Q�j�yC
 � �<� 	
 s�I�$ � J�5I�$ ������$ ���� �$ ��$��/� E a�����+ � .%0�� �$ aTK�0

 � 	/�0� 	
 ¥4+ �� �  E �
&� $%:$ ��� 	+ _��� ��}�I0%I�$200  =m/H � J��W$ �/��
$� �
&� $��+ ^�8� %� _��� ��}�I0%I�$ �$ ���� � c����  .`8+ l��v � �/��d � �� 	<A

 � �� =C� 	� J�5I�$ � ��$�� � ad �$ .� ���� �
�{ %�H �� �
�5� 	+ 	����� � �
�$ � 	C%

 ��}�I0%I�$ � J�&��v ��� ��$�� �-8� � 	() $�C �/
 � �$ �
&� J��� 	� ad J�D%&� �
�$

���+ ad ��� =m/H ��}�I0%I�$ � �(� � 36��I�+ � �� 	C%
 	+ _���. �*� 	  
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 �<���&� 	I<L 	+ l��� � �/��d � 	() $�C �/
 �(DESCENDING)   	+ �
�$ � 	C%

 �� � �$ _��� � ���v � ��T�9��W$ �W %DK "�� �� 	+ �$ �%� c��{ ���� � %DK �� �
�5�
 	I<L l��v � 3/��d � �� 	e�%) �A$� �<� ���#� 	+ ^8�� %� _��� ��}�I0%I�$ �
 $�C 	I<L _��� l��v � �� 	/� �%� c��{ ���� � �� �
�5� 	+ �
�$ � 	C%
 �<���&�

 ��� =�%2 � .%0 t��%� �� 	+ �$ ��� ���� ��� 	+ _��� ��}�I0%I�$ � 	()�� 	
�$
3A 	���+ �<� �S���� 	+ ����9��W$ _��� � l��v  

  
 � �� =m/H 	+ �W��I� �}� � � �� =m/H 	+ �W��I� �}� � � �� =m/H 	+ �W��I� �}� � � �� =m/H 	+ �W��I� �}� �UREA     : 	����: 	����: 	����: 	����        

 �$ .Y&)� �� 	C%
 	+ =m/H � �W��I� �}� � J�� �T$��/� aTK�0 � �W$�� >�� ���+ 	0�$ %�
 	+ 36��I�+ � ����� �*� �� %+ �<� 34mO$ 	+  =m/H �W��I� �}� � 36��I�+ �� 	/�

 �� 	C%
 �(�40 [  s�0�+ 	+ ����� ��$��/� aTK�0 � N<O%
 3/C$ 	C%
 ��  3���9��Ww 	+
 	() l��v � �<�40 [  � ����� ���$��/� aTK�0 � N<O %
 3/C$ 	C%
 �� 3���9��Ww 	+

 �� 	C%
 �(� 	+ 36��I�+40 [  ��$��/� a�K�0� N<O%
 �/C$ 	C%
 �� 3���9��W$ 	+
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 	() l��v� �<� s�0�+ 	+ ����� REABSORPTION   � �� 	/� �
&� $%:$ADH  
 ����� �� ��:�� .%0 ��$�4� � �
�$ � �$ c��W =m/H�(� � .W$��$ .%DK 	+  

  COLLECTING DUCT ( INNNER MEDULLARY COLLECTING DUCTS) 

  � �$ �C%
 78���+ 	+ �/��d � _��� �� 	/� �
&� lG: 	�%&
 ��� 	+ ;��}�I0%I�$ � 	()
 �$ J��
��� 	+ %}{ COLLECTING DUCT   	()�� ����� 	4� .%DK 3� �C$� ��

  �
&� J��� 	����� �
�{ %�H �� �
�5� 	+ ����� � �C%
 $� �� 	<A �
&� lG: 	�%&

 � b<&� ADH   	�%&
 .W$��$ 	���W 	+ 	() �8��R�� �%}{ � 	
�$ �� =m/H c��W 	+

(� 	+ _��� l��v � �� =C� 	) �$ �#�� 	� c��j lG: 	�%&
 ����� � �$ �
&
G: �
)�� ad ���� 	
�$ 3� �C$� �� 	C%
( �(� 	+ =m/H ����� � �$  �
&� ��yI�$ 	�%&
 	

 �$ J�
��� COLLLECTING DUCTS   =m/H c��W �� � ����� �$ �
&���W ad ��� ��
 ����� � �C%
 $� �� 	<A ��� ���� 	� ;��}I0%I�$ 	() �$�: � �����
��v 3(� � %�$ 	+

� c��{ ���� � �� �
�5� 	+ � =�/
�{ ���� � $�  �$ �% ADH   �
&���W ad ��� 	/�0� 	+
� 	+ �$�  	+ �� � "�� COLECTING DUCT    	() l��v � ����� �$ 	
�$ �� 	C%


 	+ _��� l��v � 3A� 	� "�%�
 COLECTING DUCT   �� �$ 3A$� =m/H c��W 	
 ��
� �}� 	+ ����� .W$��$ 	)�
&� �$%@$ 	� "�%�
 ad �� �W��I.  

 � "$��� 	�%&
 ����� � � "$��� 	�%&
 ����� � � "$��� 	�%&
 ����� � � "$��� 	�%&
 ����� � COLLECTING DUCT     :��� 	+ ��� � 3/��d  � 	():��� 	+ ��� � 3/��d  � 	():��� 	+ ��� � 3/��d  � 	():��� 	+ ��� � 3/��d  � 	()        
 "�#�$ Q$%\�$40 - 60 [  � �<� 3��4O 	+ ��� �$%@$ ����� ��� 	 �q$ 	0�+ � ��$%I/  �

. �
&��/M� 	/�0� 	+ �����I<  .�� � �$%@$ �����  
�. �(� 	� =m/H� ����� � �� ��Wr+ 	+  x  
� J�%� �/6 � xb}D%I/  . �(� 	� �W$��$ �  
  	+ PROXIMAL  TUBULE   ����� ��� %I/  � ��30- 40 [  �
&� ��yI�$ 	�%&


 ��$����W �� =m/H 	+ ����� � �
&/C$� �� 	C%
 	<�$%
 	+ 3/��d � c$%I/  �� 	/� �$
&� $%:$ ��yI�$ 	�%&
 �
�$ � 	() $�C ��� � �� 	<A $� �A$� � ����� .W$��$ .�� �$ �


�$ �(� �� 	+ �$ ���  ���� 	� �C%
 �<���
 3<���&� 	I<L 3/��d � 	() ��}�I0%I
 �A$� ��$����W �� =m/H 	
 �� "��28- 5   ��� 	M:$%� �� 	� �<�. 
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� E 	C%
 .`8+ ��� 3/��d DISTAL TUBULE   %}{ � �$ COLLECTING TUBULE 

   	�%&
 	()�� ����� 	4� .%DK �$ �� �C%
 ���� =�/
�{ %�H Q�IR#� �� �
�5� 	+ ����� �
 � �$ �
&� ��yI�$ ADH   J�&:��C �
�$ � 	() �����
��� �8���+ � �� =���:�� 	+

 �
&���W ad ��� =m/H ����� � �� �C%
 	+ ���IL*��: 38���+ � "�� �� 	+ �$  �
&���W
 _��� $� �� 	/� �$ INNER MEDULLARY COLLLECTING DUCT    	/C$� 	�

 �� 	+ �$ �%� =�/
�{ ���� � �� �
�5� 	+  ����� � �C%
 78���+ �����
��� �(� � 3�
 �(� ����� t��%� INTERSTITIUM   � ����� .W$��$ 	B0�I� ad �$ �
D%&� 	� 

NEDULLARY INTERSTITUM   /��d � 	() ��9 �� �� 	C%
 	<���
 	+ � ��� ���
E ��� 3/��d � �$ DISTAL TUBULE   � �$ CORTICAL COLLECTING DUCT  

 	+ �� � 	�%&
 ��9 COLLECTING DUCT   �  	�%&
 ����� "�� �� 	+ �$ �
&/C$� ��
 �� tR0 �
 �$ �
&� �$%@$ ��  .%Cw 	+ �$ ��� "$���  �/A �) 	/�0� 	+ aI#�0 %&��
���

c��W  �C%
 3C�� � ������  �  	� ^8�� 	/�0� 	+ aI#�0 3�$��� ��
 � ����� � =m/H
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 �6��I�+ � �� .�  	C%
 	4n� .�� �/4: � ��$�� 	/q�  � ����� 	() $�C �/
 � �$ �A$�
. 3#�� c��j  �$%@$ �� 	/�0� 	+ 

  
     � � � � VASA RECTA     : "���
 "��%: '�<M� � ����� � �� 	C%
 	+: "���
 "��%: '�<M� � ����� � �� 	C%
 	+: "���
 "��%: '�<M� � ����� � �� 	C%
 	+: "���
 "��%: '�<M� � ����� � �� 	C%
 	+        

   "$��� �8�� � 36��I�+ � 	� �C%
 �� � 36��I�+ �1-  2 [  ��$GH � �%S2� 	C%

 � �� � �� �� 3 �� "��%: =#0 $� �8�� � �$ 3��� "$��� .��+� ���0� 

INTERTITIUMM   � �8M� �Y�  �%� �$�� �-8� 	() _��� VASA RECTA   �
�-8� � ��}�I0%I�$ � �� � aI#�0 Z�%�%����  	+ ��$��$0.��� 	I0%� ad �� �I  

 � � � �COUNTERCURRENT EXCHANGE     :��� =���M  "�� ���9 	+ ;����<��:��� =���M  "�� ���9 	+ ;����<��:��� =���M  "�� ���9 	+ ;����<��:��� =���M  "�� ���9 	+ ;����<��        
�� 	8�� 	id  � VASA RECTA  + � �$ �� � ��9 �� �� 	C%
 78u8� 	+ %}{ � 36��I

  �
&:��C �$ 	/C$� VASA RECTA    �
�5� 	+ ��$�� � �8��� "�� 	+ �6� ���� � "�
 �
 �8���%+ 	/&
 ��� 	() �� �� 	/� E �%� c��{ ���� � 	() �� � 	8 PAPILLEA  �� 	+ �

� �<� 3S���� 	+ ��� "��%:�
&� $��+ ��$����W �� =m/H 	+ �.  
  � J�&/C$� ��$�� �-8� � �$ ��� 	+ "�%�
 � 	() ���� � �
�$ � ��$����W $� ��

A$� 	� ^8�� ��� 	+ ;��}�I0%I�$ �6- 28 3�  J��$� %m� �� 	� �<� .  
� � �� 	/ VASA RECTA  &0�� 	� �C%
 �%C$ �� %I�� �� 	+ �� =m/H �
1200 
� � =m/H $� �� �
&0� 	� ����W$ 3/�$ =C� 	) �
&� ���#� .%0 =m/H � ;�}�I0%I�

 ��� 	+ ;�}�I0%I�$ �(� �  	()�� �$�� �-8� �
&� 	���+ ��� 	+ %}{ � 	8��  ��
 	+ 	
�$ �A$�� �$ �
&:��C VASA RECTA  ��  =m/H 	+ �8�� � "�� �� 	+ �$ 3A�8�

 	+ 	() �� 	� .%&0%
 �� *� ����� � ��$�4� �<� 3S���� 	+ �� VASA RECTA  
 _��� ��}�I0%I�$ 	+ b<&� �#�� c��j 	��4�+ 	���W 	+ "���
 ��$�� �-8� �$ _��� � ��

 	+ =m/H� �� 	C%
 .%d 	+ �� � �$ DILUTION �� 	<A �
&� $��+ %�i� a�  ��  � 

VASA RECTA   �U  $��+ "���
 "��%: '�<M� � ��$�� � �� �� 	+ �$ �%� �<�
 � �$ �
&� MEDULARY HYPERASMOLARITY   J��� 	� "���
 *� %�� �  ��

. ��� ����8(� 	() ��}I�$ � ��$�� � ad �$ �
&�  
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  ＇ل５رويشتم فصل

  د اسيدو باز د موازن３ تنظيم

(REGULATION OF ACID-BASE BALANCE) 

 ���M��� � "�
 � �� =5�52 	+ $� �
&� �%RC 	() a�m8� � ��W$�� � �
���0$ � �� 	/�
 =R#� �� =m/H 	+ "��$ b:�����d � �� 	/� �8M� .� 	����� =m/H � "��$ 38:�����d�
 *� ����� � "���
 c��W %DK �� ��r��M� ����4�� 	+ �%S2 � �� $��+  %�i� a� 	� �����

.��  
��d � � =m/H c��W "��$ � b:���acidosis   =m/H a� "��$ � b:�����d � �$

�ALKALOSIS   	+ E �
&� 	�����  �<� �y�� 	+ 	()�� 	I0��� �� �
D��� ;�� 	+
 	+ �T .%\�$ �� 	IC$ 'W���0$ 	+ �� z/C 	id �� �/�� �<� 3��4OCOMA   � ��

�L �� 	IC$ 'W��r�$ 	+ �� "���#�$ 	id �$ �A 	u8�� � ��TETANY   ���� �� �$
.�� .Y� %�$ 	+ ���:rIC$  
 J�� ��� ���M��� 3��
 �P.H:  

 �8�� 3���%� � �<� J�� ��� 	+7.4 P.H  _��� ��r(�$ b�
 �$ �8�� ����� � �$P.H   �
7.3  ���#�$ �$K b
��� �e �q$ �� _��� �� 	
 �� 	<A ) ��T�� J�R{ �� $�C��� 	+

 � .W$��$ .�� "�� ��+ �$ �
&��
 ��0$ z�8
��� 	+P.H   �� 	/� 	/R� �� 	� (�*�$� 	I<L
 �8�� ����%� � P.H   �7.4  � �� 	I<L 	() ACIDOSIS   �8�� � �� 	/� �$ P.H   �

7.4   � �� 	���+ 	() ALKALOSIS   �� � �� =C� 	id �$ �
&/C$� �� 	/2%� 	+
 �8�� � "�#�$P.H  7 �8�� � �T �� �$ 	I<L 	� . 7.7.P.H   ��+ "�#�$ �� 	���+ 	()

 . �
&� Y� 	() ���IO�0 �) �  	I0��� �� �/2%�  
 �� �C$� 	+ �%S2  ��/I(� � �� .� ���&0� 	� c�R�$ .%0 �5�%@ �4�5I#� %�H 	+4.5 

P.H   �$7.4  b
��� ��  �� =��2 _�%0 	+ ;����
�I�� � �%S2 � E ���� %�i� ^8�� %�
 �� 	S�I� 	+ �
&� $��+ c��W 	()�� ���#�$ �$K P.H   "�
� �� 	/� �$ �A$� 	I<L

 	+ ��  %�$ 	+ ��&�  _4: � ���#�$ �$K b
��� � �Y�� "��%: 	8�� 	4� 	� �C%
 �S#�
P.H   .�� *� ����� � ��58� ��  

 "���%+ �$W$ �� � "��$ b: �����d �(PROTON)   ;��$ � b:�����d � �<� 	+(ATOM) 
 �����d �� 	/� �� J�/-� �� 	+ �%� 	�����$ b:�� ��d � �� 	����<���� �
D�$Ww 	()

 ��0$ z���/�(HCL)   "�� ��4d 	+ �
&� $��+ 	()��.) 3HCO(   �� �
&� $��+ 	()��
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 ���<���� ��  ����$BASE   ��
 � 	6�� 	+ J�\� � �Y� �/R{ b:�����d �� �� 	id
Z���
���3HCO z���
��� ��0$ .%0 "��$ b:�����d � �� 	<A �� ��
 ��32 POH

 "�� ��4d 	+ ��*�:4HCO �8��$ ��0$ �8�A �� 	<A ��� $%:$ 	���� "�� 	+ �&
 ��
 �8�� � .%0 ������$ b:�����4d � .%0 7��0$ 	+ �$ �%� 	��:��� ��8� ��*�: b���%+ ��

 . �
&� tR0 t��%� � b�
 �/6 �4d � �� �����%� �%0 	+  
 �BASE   �� ;�� �
 �� � Q$%\�$ �rBj$ ALKALI  �/<�$ J�<���� �� ��$� 	���  �� �

 � �
 "��$ �� �� .%0 ���� �0$�4d �$ ;��I�� E a�����+ E a���0 � 	<� ��<�$ ��/  ����W 

(OH)   � 	/R� ��4d 	� 3#��  t��%� .%0 ����$ b:�����d � .%0 7��0w 	+ �%��
 3/C$ 	�����$ 	 �q$ b:�����d � ���M��� � "�
 � �� �� =��2 	id �rBj$ 'W�/<�$

��0$ �� ��� �%� �$ "�A � 	�����$ 	 �q$ b:�����d � �� �
&� ��� 	� =��2 	id 'W�
 . ��:��C  	()  

 : aI#�0 %�
 � Z��0�  � : aI#�0 %�
 � Z��0�  � : aI#�0 %�
 � Z��0�  � : aI#�0 %�
 � Z��0�  �        
 �%� 	� 	���� "$�8� �� ��&� %�
 	+ _��� 3:��C � �%S2 � aI#�0 %�
 � Z��0�  �
 _��� 3/C$� � �%S2 � �$ _��� � %&��
�� � �6��I�+ � 	���� 	4n�  aI#�0 �� � b<&�

�
 	+ �� aI#�0 %�
 	+ aI#�0 �� � �%� J�� %I0 �� ��&� %3HCO �$42 POH ����
 ��0$ ��{ �� � �� ��(HCL)   ��&� 	 �q$ �+ � 	�����$ b:�����d � �� =C� 	R

4HPO  �8M� ��0$ s�Mq 	+ 	id �$ �
&� �I#�C$ 	/�0� 	+42POH  ��{ � �$ "���

 ��/{ �� �&
(NAOH)   �&
 s�Mq 	+ 	id �� =C� 	+ ��&� 	 �q$ �)4HPO(  �
$ �$(

) OH2  . ����
  
 : aI#�0 %�
 � ���8���%+ � : aI#�0 %�
 � ���8���%+ � : aI#�0 %�
 � ���8���%+ � : aI#�0 %�
 � ���8���%+ �        

 � �� 	e�%) ��� $%:$ 	���� 	/FC �� aI�0 	+ %�
 � '�0$ 	+ =m/H �FC � 	��8���%+
 aI#�0 %�
 � ���8���%+ � '�0$ �� 	+ �� c��W %DK �� �C$� 	+ �%S2 � �$�5� ���8���%+

 �� *� =�4d$ � �� �C$� 	+ �%S2 � P.H  3:��C �%S2 � =R#� �� �C$� 	+ �%S2 �
 	� �$ �� 	I<L 
� 	� _��� ������$ �����
 ��<��
 � �$ b:�����d � �%S2 � 	() $�C �/


 �$�8
��� � �W$�� �� �� 	+ b<&� �
&� J��� ^8�� %� _��� 3:��C � �%S2 � "���

 ���
 ad $� �
&� $%:$ .%0 ��I<�� 	+ �<� ���8\I0$ 	
 �� �����%� �%0 	+ ���� ���#�$

�4�� � _��� 3/C$� � �%S2 � "�
 � �� �� ���� aI#�0 %�
 � ���60-70 [  ���8���%+
 .�� ��� *�: 	()  
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:�� 	�W$�� 	+ �D���0$ � a�m8� 3#�8� �:�� 	�W$�� 	+ �D���0$ � a�m8� 3#�8� �:�� 	�W$�� 	+ �D���0$ � a�m8� 3#�8� �:�� 	�W$�� 	+ �D���0$ � a�m8� 3#�8� �        
(RESPIRATORY REGULATION OF ACID-BASE BALANCE)  

 ���0$ � 	/�0� 	+ �
0 � a�m8� =m/H � ���#�$ �$�8
��� � �� _��� 3:��C 	+ �%S2 �
&/�I�� � �
&� J%&4� ���O a�� � J�%I8� � �
 b}(VENTILARTION)   � ��$����W

 ��&4� � =m/H � ������$ b:�����d � �$%@$ ���#�$ �$�8
��� � _��� 3:��C � �%S2
 ������$ b:�����d� �� _��� �:��C 	+ �%S2 � ��$�4� b}�/�I�� � N<O%
 �
&� tR0
 �/C$� � �%S2 � �<� �$��$�� 	+ ���#�$ �$�8
���  �� 	e�%) �
&� tR0 =L%DK �

�� "��%: 	� �8�� ��9 � _��� ��}�I0%I�$ � 	I0��� �� �A$� 	� ^8�� %�$ 	+ ;����
�I
 ���#�$ �$�8
��� � �%&� 	� �
&:��C 	() �
0 � 	/�0� 	+ b}�/�\�� � �
0 � �$ ���
	+ _��� 3:��C � �%S2 � �� 	S�I� 	+ �� c��W 	/�0� 	+ ;����
�I�� � �%S2 � =L*�:

2PCO %����ALVEOLAR  $� ��$����W �� b}&/�I��A � �2PCO �
&� tR0 ��&4� �
 � N<O%
ALVEOLAR    � ��$�4� b}&/�I��2PCO   �K �� 	e�%) �
�� tR0 =L%D

 � ��$� ��$����W �� =m/H 	+ ���#�$ �$�8
��� � 	� �� .��� 	����� 	()�� ad �<(�
32COH  � �� 	S�I� 	
 �$ �A$� =L%DK �� =m/H 	+ "��$ b:�����d � �$ =m/H 	+

 _��� 3:��C� �%S2 PH �*� 	I<L.   
  	� �</
 ��� 	� %���� =m/H 	+ "��$ b:�����d � .W$��$ b}&/�I�� %�����$ � �W$��

 ��Wr+ � �%&�PH  ����� �(7.4)   	() �27   =R#� �� b�/�I�� %� ����$ 	+ �� a� 	�
 	� =��2 �����4  ��5  ��Wr+ � �� 	/� N<O%
 �
&� $��+ ��$����W .�8�PH   �7.4  

. �*�$� ��$�4� �� b}&/�I�� 	+ �� c��W 	()  
aI#�0 �#�8� �aI#�0 �#�8� �aI#�0 �#�8� �aI#�0 �#�8� �     =m/H � "��$ b:��%��d � 	/0� 	+ =m/H � "��$ b:��%��d � 	/0� 	+ =m/H � "��$ b:��%��d � 	/0� 	+ =m/H � "��$ b:��%��d � 	/0� 	+FEEDBACK CONTROL    ::::        

 =m/H � "��$ b:�����d � ��$����W b}�/�I�� %� ����$ � �$ �A$� 	�R8� 	+ N�8� 	/�0� 	+
 � =m/H "��$ b:�����d � �� 	/� �*�$� ��$�4� �� =m/H 	+ "��$ b:�����d � 	�%�

 ��� $��+ ��$����W �� b}�/�I�� 	/�0� 	+ 	�R�� aI#�0 �#�8� � �� 	���+ 	() �����

� �� _��� �:��C 	
 �%S2 � �$2PCO   ����$ b:�����d � �$ �
&� tR0 ���4� �
 � =m/H ����$ � b:�����d � �%&� 	� N<O%
 ��� ��:� 	� =��2 ����� 	�%&
 =m/H

 %�%���$ �� 	I<L 	() �2 ������ � =m/H � "��$ b:�����d � �$ �
&4� b}�/�I�
���W =m/H �� 	I<L 	() �2 �������� ��:� 	� �2 ����� 	�%&
 ��$� .  

I�+ � �� 	�W$�� 	+ �
����0$ �I�+ � �� 	�W$�� 	+ �
����0$ �I�+ � �� 	�W$�� 	+ �
����0$ �I�+ � �� 	�W$�� 	+ �
����0$ � J�%I8� 36��xx J�%I8� 36��xx J�%I8� 36��xx J�%I8� 36��xx(RENAL CONTROL OF ACID-BASE BALANCE)::::        
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 ��/{ �� �$ �W��I� �}� ���0$ � 36��I}+ .��F� J�%I8� � �
���0$ �(BASIS)   �}�
 ��0$ � �� E ��$� l$�A 	/�0� 	+ �W��I��}� �  3:��C � �%S2 � �� =C� 	+ �W��I�

 �:��C � �%S2 � ��/{ �� =C� 	+ �W��I� ��/{ � b<�� �A$� �4� �� ���0$ 	+ _���
�
&� �I#�C$ 	() _���.   

 �<� �$��$�� 	+ 	() �����
 ��� � 	�������$ =���
� �<��
 � .W$��$ 	���W .��  �� 	e�%)
��
��<��
 �� � �� �W��I� �}� 	+ �
&� %I/  	() �8�� � �� ��/2$ 	
 �$%@$ ����$ Z�

 	+ �����
��� � 	���$ b:�����d � .W$��$ 	���W .�� "�� ��4d 	+  �
&� �I#�C$ ��/{
 ��0$ 	() �8�� 	� �� ��/2$ 	
 �� �
DW$% $ 	/�0� 	+ �%S2 ��/I�F�$ � �� $%S�

�$%I/  � ������$ � Z&��
��<��
 � W$% $ ���0$ � �%&� 	� �
&� �I#�$ 	
 �� c��W 	() �
 � �� 	/� N<O%
 �
&� $��+ �4� �� ���0$ 	+ 	() _��� 3:��C � �%S2 � �� 	S�I�

 	+ �� �$%@$ �� �W��I� �}� 	+ 	� ������$ ���0$ =R#� 	�����$ Z&��
��<��
 ���C
.�A$� �4� �� �����/{ 	+ �<�  

) ��� %d "�
80  	����0$ �<���D�$%  	� =�9� ��<�$ (�/�(NONVOLATILE 

ACIDS)    "�� 	+ ����0$ �<���D�$%  � 	����0$ $� ��*�: 	() ;����
�I�� � �8���%+ �
)( 32COH  �6��I}+ � �W$�� �$%@$ ��� � �$ �
&� �$%@$ 	� 	() �
0 � �W�I�� �}� �

�#�� c��j 	/�0� 	+ .  
 Q�R�%5� ��� .%d 36��I�+4320  =�9� ���<�$ �/�(180L/day X 24m Eq/L)   ��


 � �$ �
&� ��yI�$ 	�%&
 ��9 	� �����
��� � ���v Q�R�%5� �� ��� %I/  Z���
���
 	/� �
&� �I#C$ ��� 	()�� �<� 	+ �%�C� hY��� � aI#�0 %�
 � _��� 3:��C �%S2
 (N�W���<�$) ��$� �4� �� =m/H 	+ "��$ b:�����d � �� _��� 3:��C 	+ �%S2 � ��

I�+ �� �W��I� �}� 	+ �$ ��� ��yI�$ 	� 	�%&
 Z&��
��<��
 J�v �� =��2 �� 	+ 36��
 � _��� 3:��C � �%S2 � "�� �� 	+ �$ �
&���W �$%@$ ������$ � Z���
 ��<��
 �
 �Y� ��yI�$ 	�%&
 	�����$ ��� 	���+ 	� =��2 ����� 	�%&
 =m/H ������$ � b:�����d

 ad Z���
��<��
 ��� ��� �8�A �� 	+ �$ ���$ �� �� _��� 3:��C 	+ �%S2 � �$ ��*�:
/H ������$ b:�����d � _��� �:��C � �%S2 � "����W%6$� 	� =��2  ����� 	�%&
 =m .  

 ���� � J�%I8� � =m/H b:��%��d � _��� 3:��C � �%S2 � 36��I�+ �<� `8� 	+
b:�����d � �� �� �� ����%I8� 	/�0� 	+ ���� ����<�� �0�0$  � �� a��� W$% $ ����$
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�$ � =���
��<��
 ��� � �� a���� �$ ��yI�$ 	�%�
 ��$%I/  � ������$ �I���
��<��
 � ���
�
�0� 	�%0 	/�0� 	+ =L*�: .  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 . �
�0� 	� %0 	/�0� 	+ =L*�: � ������$ b:�����d �  
������$ � =&��
��<��
  � �$ W$% $ ������$ b:�����d � � ��yI�$ 	�%&
  

:	/�0� 	+ J�
��� � 36��I�+:	/�0� 	+ J�
��� � 36��I�+:	/�0� 	+ J�
��� � 36��I�+:	/�0� 	+ J�
��� � 36��I�+        
 �
) �C%
 ���v � "�%��� � �$%@$ ������w � b:�����d � �$ ��yI�$ 	�%&
 �I&��
����
 �
 $%:$ 	/�0� 	+ (	() �C%
 �<���
 3<���&� 	���+ �$  �<���&� 	I<L � ��� � �/��d 	�

 	+ �� �
&�4 - 30 ..� ��� .���$ 	��� �� �<�  
K `8� 	+ $� �$ �� ��� J��L �� ��>�$ 	+ J�
���� � ��yI�$ 	�%&
 �I&��
��<��
 � J�

 � b:�����d �� �� ��yI�$ 	�%&
 	+ =���
��<��
 �� %d � �� �%�� �� %<  	+ ���

 	� �� �#�� c��j W$% $ "��w80 - 90 [  � �$ ) ��yI�$ 	�%&
 ����w =���
��� ��
 �
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+ "���� �  (W$% $ "��w b:�����d 	 PROXIMAL TUBULE   �W$�� �$ �
&� $%:$ ��
 �� ��$%I/  	+ =���
��<��
 .W$��$ 	4� DISTAL TUBULA   �$ collecting duct   	�

3<���&� 	I<L 	+ ��� �/��d � �
D%&�  � �� 	C%
 .`8+10%  $%I/  � =���
��<��
 ��
�$ 	�%�
 ������$�$ � =���
��� �  	C%
 ���+ �$ �
&� $%:$ ��yI 	+ ��yI�$ 	�%&
 ����� 

DISTAL TUBULE  �$ COLLECTING DUCT  j ��3#�� c�� .  
$�$�$�$�	��RR0 �����}� 3<�8�/� � �����0	��RR0 �����}� 3<�8�/� � �����0	��RR0 �����}� 3<�8�/� � �����0	��RR0 �����}� 3<�8�/� � �����0::::        

 � �$ ��&4� � b}�/I��  3#�8� �� 'W���0$ 3#�8�2PCO  $��+ 	/�$ 	� ��&���W �
  :�
&�  

 	+ b}�/I�� 3#�8� � �� ���O ��  ��I<  	id %d%S2 � �*�$� ��$�4� �� .W$��$�  �
 � _��� 3:��C2PCO  z���
��� ��0$ 	+ �� 	S�I� 	+ �� �
&� ad tR0 =L%DK �

)( 32CoH  �8A�� �� .%C$ 	+ �$ �A$� ��$����W �� =m/H 	+ "��w � b:�����d � �$
�
&� $��+ 'W���0$  � �A$� 	� ^8� 	/R� 	� �I/� ��8
$ 3#�8� � 'W���0$ �� $� �$

 3#�8� � �$ 7
$%C � ��%� �#�8� � 'W���0$ 3#�8� �
D��� ;�� 	+ 'W���0$ 3#�8�
 =L�8
 � ��9 3�$�d(PNEUMONIA)   � �$ �8�� � �� ���O 	id %d �$ 

ALVEOLAR  R0 'W���0$ 3#�8� � �*�$� %��i� �� "���
 	+ ��$W�H � �� E �
&� t
 	+ 'W��0$ � 	/�0� 	+ �6��I�+ � �$ a#�0 %�
 � ���M��� � "�
 �<� ��q��M� 	+

�� �
�5� ��� 	���S�.  
 � �$ =L%DK � b}�/I��� �� 'W���<�$ 3�#�8�2PCO �
&� $��+ %�$ 	+ ��&4� �.  

 	+ �$ �
&� $��+ %�$ 	+ b}�/I�� c��W � �
0 � 'W���<�$ 3#�8� �� ��9�2 �4� �%DK
 � 	/� 	/� �
&� tR0 'W�/<�$ 3#�8� � ad c9�2 z�����I+ 3<��  

PSYCHONEUROSIS  �� 'W���<�$ N�8� 	+ 	/�$ 	� $%:$ � N�� �W �W � "$��4�

 bS�#�$ �� �����$ �*�� �Y0 �� �� 	/� �<� �������  'W���<�$ 3#�8� � �
&/C$�

� bS�#��$ � �� N�8� 3� 	���+ �%��  c��W �$ �A$� 	R8� 	+ %�$ 	
 ��&4� �$�8
���
���#�$  $��+ 'W���<�$ 3#�8� s��C 	()�� �� 	S�I� 	+ �� 3A� 	� "�%�
 	()��

 � �$ aI#�0 %�
 �  ����4�� � "�
 �  �� �
�5� 	+ 'W���<�$ 3#�8� �� � "�
 �
&�
+� 	���S� ��q��M� 	/�0� 	+ �$%@$ ����W � �I���
��� ��
 � �6��I.���  
  �����
��� ��
 � _��� 3:��C � �%S2 � �� 'W���0$ z���
�I�� 	+ ��&4� � =m/H �

�
&� $��+ %�$:  
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  � ��  ���M��� 	+ "�
 � �� 'W���0$ 	id ad �$ ��9�2 ���v 	+ 'W���0$ z���
�I�� �
.3#��%
 �� �
&� $��+ 	/�$ 	� =�D%DK � ����#�$ �$�8
���  

�9 � 'W���0$ z���
�I�� ��9 � 'W���0$ z���
�I�� ��9 � 'W���0$ z���
�I�� ��9 � 'W���0$ z���
�I�� �:�
�� $��+ 	/R� 	� �����I<  ��8��:�
�� $��+ 	/R� 	� �����I<  ��8��:�
�� $��+ 	/R� 	� �����I<  ��8��:�
�� $��+ 	/R� 	� �����I<  ��8��        
� 	+ �id � �6��I�+ �$ �
�*�: �� "�
 	+ �<� �����  	+ �� 	����0$ z���
�I�� x

. �Y� $��+ 	���� ;�O �� �$%@$  
� 	/�$ 	� =L*�: c��W � �����0$ � z���
�I�� � x  
�  �$ ��*�C � �� 	����0$ ��� �����0$ z���
�I�� %+ .%�
%0 x infusion   	� "�
 �<� 	+

.3� �C$�  
|.J�&:��C �����/{ � 	() _��� 	� "�
 � x  

 ���9 	+ �<� %yI(� 	+  �
�� tR0 'W���0$ z���
�I�� � �� c9�2 �j�yC �8�A
.��� 	����� 	()�� J�K  

Renal tubular Acidosis   � �� �$ �$%@$ 	+  "��$ b:�����d � 	/�0� 	+ �6��I�+ � :
 %���
�� � �6��I�+ � J�K 1%I}� 	+ �� �$ �/�$� �
$%C �� lG: 	�%�
 	+ �I���
��<��


.�
�� tR0 'W���0$  
 �I0�� N�(DIARRHEA)   tR0 'W���0$ z���
�I�� � 	I0�� N� .���� .%\�$ :

��
 a���0 � �� �I0�� N� 	+ �� �
�� �<� �����   	+ �� 	�����$ �$�5� %DK =���
��<
 	/� �� ��������  �*� 	+ �$ �
�:��C ��  ��$�� 	/q�  �
�W$% $ ��  aI#�0 �4gd 	+

. �
�� tR0 �%� � 	/�  
� :�e���  ��$�� � �4��� �	/  � �� �e��� �<�  �Ye��A 	+  �$�� ��M� � ��

 	) �
�� J��$ 	� %n
 ��  �e��� 	+ 	����0$ .W$��$ 	���W �� 	<A �
�� tR0 'W���<�$
 z���
�I�� � (�%� =���
��� c��W ��) �� ���C �$�� �4��� � �� �e��� 	+  �� =C�

.�
�� tR0 'W���0$  
 DIABETES MILLTUS �+ � �� �H���� %<� � : 	/�$ 	� ��$�I}� � b���#�$ �0$%5�

 �4-� �$ �
�0� 	� ?%y� 	+ 	/�0� 	+ �%S2 � W�� �/6 �� =C� �� 	+ �$ �
�� $��+
 	+ �$�� ACITOACETIC ACID   	+ ���S#� � ��A 	+ W�� �/6 � �$ �
���


 c��W �� �� =��2  �q%� a�C� 	+ %<� � �
�� �I#�C$ ��� �8A�� �� ;����
�I��
 �$�5� ACITOACETIC ACID    'W���0$ z���
�I�� ���� � �$ �
���v �� 	8�� 	+

 J*�C �����0$ � �
�� tR0 (INGESTION OF ACIDS)   � �� ��9�2 �4� �%DK 	+ :
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 �� 	() ��*�C � �� J�<�$ ���I�� � J�K ��4d 	+ J*�C c��W ���%�F0$ �� �$ �����0$ 

FORMIC ACID  ���
�I�� � �� 	S�I� 	+ �
T*�:.�
&� tR0 'W���0$ z  
 ���Mq � "�
 � �� =��2  	���� ;�O 	+ �6��I�+ �  :	���� ;�O 	8��� ����I�+ �
 �$ �I��0�  � %�$ 	+  ��&4� � b}�%I/  J�%� �/6 � ad �$ �#�� 	� c��j �$%@$ �����0$

4NH �0$ z���
�I�� �8A�� �� 	S�I� 	+ �$ �A$� ��$�4� �� �$%@$ 	+ $��+ 'W��
.�
��  

 	/�$ 	� =m/H c��W � �I���
��<��
 � _��� �:��C � �%S2 � �� 'W�/<�$ z���
�I��
 "�
 � �� �$ ��$� =L%DK �� ���� _4: 	+ �I&��
��<��
 � "�
 � �� 	/� %d  :�
�� $��


	+ "�y5� �  ������$ b:�����d � 	()  �
�� $��+ 'W�/<�$ z���
�I�� �� "�#�$ 	+ 	:�
DK "�� 	+ 'W���0$ z���
�I�� � 'W�/<�$ z���
�I��% .�
�� $��+ 	�  
 	� �
) 	/�$ 	� J�4MI0$ � �<�� �%�$� � �� 'W�/<�$CARBONIC ANHYDRASE  

INHIBITOR 	+ "��%: _��� � ���6$��  z���%� $� :�
�� $��+ ( DISTAL TUBULE  
 �$ COLLECTING TUBULE    ��8���+ �� 	+ ��yI�$ 	�%�
 a���0 � �$ �����W ��

 �%�� 	� �$ �
DW$% $ "��$ b:�����d � 	() ��yI�$ 	�%�
 � a���0 � �
&���W �� �C%

 � �� �$�5� c��W ������$ b:�����d � �� J�K ���� 	+ 	���R�  ������$  �*$�� �� �

+ ��yI�$ 	�%�
 �I���
��<��
 a���0  	+ �%S2 �  38A�� �� 	S�I� 	+ �$ �
����W 	:� 	
.�
�� tR0 'W�/<�$ � �$ �
����W =m/H �I���
��<��
 � �� _��� �:��C  

 	+ "�%I0���$ : �
�� tR0 'W�/<�$ z���I�� � ad ��$����W "�%I0���$ �
COLLECTING TUBULE , DISTAL TUBLE   ��yI�$ 	�%�
  a���0 � ��

=C� �� 	+ �$ �����W  �� ���IL*�: ��8���+ 	+  "�%�� � W$% $ "��$ � b:�����d � ��
 	+ �$ �
&���W �$%@$ ������$ b:���T�d � 	/�0� 	+ �6��I}+ � �� 	S�I� 	+ �$ �
&���W

.�
�� $��+ 'W�/<�$ z���
�I�� 	()�� �� .%C$  
 ad �<(� �� 	e�%) :�
&� tR0 'W�/<�$ z���
�I�� � ad �e��� ��$�� � ��M� �

� ���C  	()  ��$�� 	� �4��� � �
 �$�� �`�6 � �� �e��� �� 	/� �� ��� %��  	()�
.3A$� 	� ^8� 'W�/<�$ z���
�I�� 	:� 	+ "�y5� � ��0$ z���/� �����d � ��  
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  پن％ه ويشتم فصل

  تش３ ميتيازې کول

(MICTURATION) 

 3��C 7®��+ 	�K �W��I�� �}� � 	/�0� 	+ �4O �� � �� �� �4O �� J�� �W��I�� �}�
 7®��+ � �� 	/2%� hY��� 	+ : �
�0� 	�%0 �� �/2%� ��� 	+ 	�/4O $� �$ �
&�

 � 	() ��&�K 3ST����+ 	4��� 	+ �$ ���  	���+ 	() ���{ � ��}  ����$�: 	+ 7®��
 � �� �#<O 3RyO � 	/2%� MICTURATION REFLEX   	Iu8� �
���� 	��� 	+

 .��� $��+ '�#2$ ���� �W��I�� �}� � �<� ���M� 	+ 	� �Y0 �� �A$�  
  
  
  
  
  
  
  
  
  
  
 

 

 

 

 

 

 	+ :�B
$� 3RyO �$ 3�����$ z�������  7®��+ �1-31   7®��+ �W��I�� �}� � �� �<�
 a#: �� 	� ��� �� �%� �C%
 .�� �$ �
&� 	���� .� ��� .*�: 	() �/gO �#/� � ��

(BODY)  .*�H �� 	/
 �$ �
&��v �<+ �W��I�� 3}� �� �T$�(NICK)    �� .�
�$ �%� =L*�: "�� 	+ l��� � �$ �@�%(�  ��/2 $�( URETHRA)  .�
�� ��A �� .%0  
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 � 	/gO �#/� 7®��+ � �W��I�� �DETRUSOR   �/gO �� �
���� 	��� 	
 3/gO
 s&� =C� 	+ �/5� � �� �
�0� ��� 	+ �C%
 �%C$ � 7®��+ � �� 	�����  � ��}40 -

60 7®��+ � �$ ��� 	���+ ��}  l�4�0 .%I� �/� �
&� J%&4� ;�{ an� ���� ���C � .  
 �� �
�� 	���� 	C%
 �\/\� .�� 	���+ 	() �*�H � 7®��+ � �� �$�: �8��� 	+ 7®��+ �

 � TRIGONE   .�� �$ �
&� ��A �� .%0 ��/2$ � �� 	C%
 78I<L �$ �
D��� ;�� 	+
 	��R��2( URETERS)  $ $�C ��� 	� �� �� �
&/C$� �� 	C%
 �� 	+ $�C �/
 	� �� �
 �

�A$� .  
 .*�H 7®��+ �(BLADDER NECK)   � �� POSTERIOR URETHRA   ad ;�� 	+

 � �� �$�: �$ �%� ��$��>�$ .%I� 3I��0 ��� �� .�� �
D��� DETRUSOR   �/gO �
 �� � �� �A$� %m� 	+ 	5R@ 3/gO .��  ���9 �C%
 78��� � ��/2$ � �� ��� *�: 	()

�-� �:��C � 7®��%j.  
(EXTERNAL SPHINCTER) 	+  �
D��� ;�� ���M� 	+ �� .� 	/gO =�/<0$ � $�

� ���8(� 	() ��&� � �W��I�� �}� � �<� 	+ ��1-31 �� �<� �� J��$� %m�.  
 t�yM� 7®��+ �( INNERVATION OF THE BLADDER)   � t�yM� 7®��+ � 

PELVIC NERVES   	� �� 	����� 3�%2 �$ 3#2 �� �
&� $%:$ ��9 	�3S  	�2S  	()
 �8��� � �$ �
&� J*� 	/�0� 	+ � ���$ 3#2 � �� �}� �$�: � N®®��+ � �
&� ��%�

 ��/2$ (POSTERIOR URETHRA)    ��&� 3��C � 7®��+ � �� 	��/8e0 �}� �
 �
&� $%:$ ��9 	� �
�yO$ z���F40$��+ 3��5I�$ � �� l�yO$ 3�%2 �%� .*�H 	+ 	����

%+ .%&
 %0  �� PELVIC NERVES ����� �  7®��+ � l�yO$ ��� .�� 	() t�yM� �
 � �� ?���$ =�/<0$ � �� an� %DK .��F� PUDENDAL    7®��+ � ��9 	� tyO

 �  �R2  �O�(� � ?���$ 3RyO z���F40 � 3��� J�5I�$ 	�  �%j�-� 3:��C2L  	()
� ���6� � �8�� � 7®��+ � �$ 3A�$� 	B
$� .%0 �/5� � 7®��+ � �C �%� .*�H %+ t�yM

 J�5I�$ 	� '�#2$ ��� � �$��&�K � 7®��+ � ?���$ 3#2 ��� z���F40 � �$ �%� 	�
.����� 

:J
&� �W��I�� �}� � 	� 7®��+ 	() �6��I�+ 	� ��9 	� �R��2 �:J
&� �W��I�� �}� � 	� 7®��+ 	() �6��I�+ 	� ��9 	� �R��2 �:J
&� �W��I�� �}� � 	� 7®��+ 	() �6��I�+ 	� ��9 	� �R��2 �:J
&� �W��I�� �}� � 	� 7®��+ 	() �6��I�+ 	� ��9 	� �R��2 �        
 � �� �W�I�� 	id collecting duct   �}� �%� =L*�: "�� �� �A$� 	� 7®��+ 	()

 � �6��I}+ � �W��I�� PELVIC   J*� 	�  7®��+ 	/�0� 	+ ����%2 ;��I/I0%
 � 	()
 	/�0� 	+ 	�R8� � �
�yO$ z���F40$��+ � c��%2 ;��I/I#�%+ � �� ��/2$ 	+ �$ �
&�
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$� _8� �� ����%2 	+ 	/�0� 	+ 	�R8� � �
�yO$ z���F40 � �$ �
&���W � 7®��+ � �� �A
 � �W��I�� �}� �� � �$ �A�8� ad ��� 	+ �R��2 � �W��I�� .W$��$ 	) �� �� =C� 	+ �/5�
 $��+  ��$����  �R��2 � 	()�� �� 	S�I� 	+ �$ �A 	���
 ��}  �� �R��2 	+ %�$ 	+ ��&/C$�

 �� � �� �</C �8�A 	+ �$ �
&�VESICOURETRAL REFLUX   �6��I�+ � %�$ 	+
�%(�� 	/�0� 	+ �
�yO$� "�� 	L 	+ ad 	� �R��2 �6��I}+ � �� �9�&� ad tR0 t

 $��+ 	()�� 	����� ���� %DK �� �8
 	/�0� 	+ �
�� � t��2 �%&� 	� ����� t�yM�
 � �� �#<O ������ ����� �� � �� �
&�URETERORENAL REFLEX   ;�� 	+

W��I� ���� ��8
 � 	/�0� 	
 �#<O �� � �� �
D��� ad � 	() �/� 	�%&
 � � PELVIS  
�
�� _8� ��� 	+.  

 =��5� �$�: � �id � �$ 	��&�K 7®��+ � �W��I�� � =��5� �$�: � �id � �$ 	��&�K 7®��+ � �W��I�� � =��5� �$�: � �id � �$ 	��&�K 7®��+ � �W��I�� � =��5� �$�: � �id � �$ 	��&�K 7®��+ � �W��I�� �(TONE)::::        
 �� 	/� b<&� �� %�j �� ��}  �� 	�  �W��I�� �� 7®��+ �� 	/�50  30 30

 � �� _4: �� 7®��+ 	+ �W��I��5-10  �$ �A$� 	� ^8�� �<+ ��}  �
�$ � �%I� 3I��0
�� � 	I0���  J�&��v �W��I� � �%&� 	�  	()300  �� 7®��+ 	
 �
&0�� ad 	� 30 30

 J�&��v �W��I�� �� 	/� b<&� �
&� $��+ 	� ��$����W �� ��}  	+ �}� ��$�: �300 -
400  J�K $� �� �
&� J��� ��$����W .%0 ��I<�� 	+ �� ��}  	+ �� 	���+ 	� �0 �0

 � ��} MICTURATION WAVES  �
D��� ;�� 	+  � �$ MICTURATION  

REFLEX   �A$� 	Iu8�� %�$ 	+  
MICTURATION REFLEX :  

 c�y/5� �W��I�� �}� � �� 	�K 	() �W��I�� � 7®��+ �� 	/�(MICTURATION 

CONTRACTION)  	+ �� �
&� ��%�2 -31  �<�  
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 �� 	/�0� 	+ �GCw � �}� 3#2 � �� �� ��� J��L 	��BC 	���+ J�K �$� 	B5� 	
 ��
 3A 	u8�� � 	�%�
 �����  �) �� � 	I0��� ��C 	
 � �C �$ �
&� $��+ �� �$�: 	+ 7®��+ �

 $� �A$� 	I<L 	�%&
 ��}  7®��+ � �$ BASELINE   3:��� 	+ �� 7®��+ 	
 �� ��} 
 3A 	���+ �<�BASAL CYSTOMETROGRAM   7®��+ �� 	e�%) �
D��� ;�� 	+

 � �
&�K 	() �W��I�� �}� � ad .���DETRUSOR   	+ �$ �
&� ��{ ad ���� �#<O
 � �� ��+ DETRUSOR   3��C 7®��+ �� 	S�I� 	+ �$ �
&� tR0 �R5� � �/gO �

 �%&� 	� �$ 3��� �$%<� �$ �
&� $��+ .��C 	+ ��C �#<O �W��I�� �}� � $� �
&� �
 	+ ��
 �$ �
&��� .��+ � �5�{� �) �� � c�y/5� �� 	� 3��C 7®��+ 	/�0� 	+ �#<O ��

 �<� ��{  	� ��{ 	+ ��
 �$ �
&��� .��+ � �5�{� �) �� � c�y/5� �� 	� ���C  7®��+
 . 3��� ;$�� ���+ ��&� ���C 7®��+ 	� �<�  

 3H���� �6��I�+ � 3H���� �6��I�+ � 3H���� �6��I�+ � 3H���� �6��I�+ �(KIDNEY DISEASES)::::        
 	+ J�\� � �
&� tR0 �8�Y� �$ ��$���� � 7H���� 36��I}+ � �� ���I</4� �%\�$ 	+

 	+ 	6��1999  	+ �A$�� �� J��U.S.A   7H���� 	+ 36��I�+ � z/C 	���/�� �� ��
 .� ��� a�#5� ���+�%6 ��� 	+ J�K 3��4O 	+ 7H���� 	���%BC 36��I�+ � . �� 	IC$

��� .��2 36��I�+ � �� 	� �� �� 3H�(ACUTE RENAL FAILURE)   	+ �� ��$�
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 ���L �� .%C$ 	+ �$ �
D��� 	Fv 	+ �<� ���  	+ ��� 36��I�+ � �� 7H���� �<� ��
 	���� ;�O 	8��� 36��I�+ � ad�� �$ �A%6�$� 	� =��2 ����� 	�%&
 36��I�+ ��

(CHRONIC RENAL FAILURE)   	+ 36��I�+ � �� 7H���� �<� �� 	+ �� .�
��%�� ���v 	+ �6��I�+ � �� .%C$ 	+ �$ �
&� $��+ 3
$%C �<� 3{%I� �$ 3S���� 	+ �� �

 . �A$� s{�� �� �����  
:�
&� $��+ 	/R� 	� ���RR0 ���� � 	���� ;�O .��2 36��I�+ �  

� : 	/�$ 	� "��%: a� � �8�� � 	� �6��I�+ x  
 	���� ;�O .*W � :s�$  

�$�4� � aS2 � �8�� � �� =��2 	id :l ���� 	+ 	<� �� ��A �� .%0 ��}  	I<L �$ 3
: �� =��2 z����4d  

�  �� �� 	+ �� ) �%�� �}8� 	() �C$� � 36��I�+ � �� 	���� ;�O .��2 36��I�+ � x
( .� 	/��� 3
$%C �8��
��� �� �����%�� �/6 E ���6� � �8�� �  

� � �� 	���� ;�O 	id 36��I�+ � xPost Renal  ��+ 	() ��9�2 $ � 	<� �
&�
�� �%
K 	+ 36��I�+  

+ �+ �+ �+ �����	���� ;�O 	8��� 36��I	���� ;�O 	8��� 36��I	���� ;�O 	8��� 36��I	���� ;�O 	8��� 36��I (chronic renal failure) 

+ �� 	� %&4� c��W �� � ��<+ 36��I�+ �� �� =��2 	id 	���� ;�O 	8��� 36��I
 � 3
$%C ������ �����%�� � �� 	/� E �*�$� ��&
$%C 	+ 	���� �����%�� 3<���&H�

70[  	+ 	���� �����%�� �����  *� ����� � ������ �����%�� � �� 	/� . �*�$� ��&
$%C
 %� �
&� J��� 	� "���
 ���+ �id %� �� aS2 	+ _��� � "�
 � �$ =�9� %I<�$ �8�� � ��

 � 3
$%C �����%�� ������ � �� �)20-30 [  � �6��I�+ � "�� 	+ �T��� ;�O �/����
  � 36��I�+ � �� ���
��� �$ ���%�� ��/6 E �6� ��9 	I<L � �W��I�� � �$ ;�}�I0%I�$

. �� ���� c9�2 3��I�$  
     	���� ;�O 	8��� � 36��I�+ � 	���� ;�O 	8��� � 36��I�+ � 	���� ;�O 	8��� � 36��I�+ � 	���� ;�O 	8��� � 36��I�+ �vicious circle          ��&4IC � 7H���� � 36��I�+ � �� ��&4IC � 7H���� � 36��I�+ � �� ��&4IC � 7H���� � 36��I�+ � �� ��&4IC � 7H���� � 36��I�+ � ��

: �
&� tR0: �
&� tR0: �
&� tR0: �
&� tR0        
( VICOUS CIRCLE OF CHRONIC RENAL FAILURE LEADING TO END-

STAGE RENAL DISEASE) 

3S���� 	+ ����� 36��I�+ � �� 	/�  	/�0� 	+ �//� 	u8�� � �����%�� � �<� 3{%I� �$
 � ���� "�#�$ � �$ �9�� $%:$ �� 	� 	���� .��� 36��I�+ �� �
&0�� 	� �2 �� 
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DIALYSIS  �6��I�+ ������ ���� �� �$ TRANSPLANTANTION   �%�� .*$ ���+
 � =��2 $� END-STAGE RENAL DISEASE (ESRD) . �
D��� ;�� 	+  
 3�$��2 � JY� �%� 	C%
 .%DK 36��I�+ � 	/�0� 	+ ��/4O � 72$%: � �
%S� ��$��$%
9

 E "��%: �8�� � �� ���%�� ���+ �$ .��GFR   $��+ ��$����W �� ��&:��C 	+ �W��I�� � �$
 ���M  ����� 	+ �� .%C$ 	+ �$ ;�/M� �� 	� 	0$ %� �� =/O ��$����W �� � �� ��

 � ) 3 ��%�%FT�d �� �����%�� ������ 	+ �$ ( 	��&T�� �� ���IL*�: ���v �����%�� �����
 	+ �����
��� � �$ =���5� � �6� � �� ��$%�i�REABSORPTION   �A$� ��$�4� ��

.�%� "$�� $� 36��I�+ %�$ 	+ %�i� �� � ��  
 ���+ =C� �id %� =��2 $� �� �Y� ���C 	� "�%�
 �$�� �-8� �$ 	
 �$ �$�5� ����� ��

��� ;$��  �$�5� �����%�� � �� 	/�20-30[   	��� �) �� 3� 	I<L$� 	() ����� �
 �/6 	+  Q�j�yC �� �����%�� ���+ �$ �A$� %�i� �� 	���� 	+ 36����+ � 	I0���
 �� %<  �� 	+ £�4/O 3gM
 b<&� �� 	� ;�/M� �T tR0 �� �
&� $��+ %�i� �� ���%��

�� 3��+ � �� �$ ��}  c��W �8�� � 3T�L �� �� �6� 	+ %�$ 	+ �}� � �����%�� ��
 �*� � �$ ��$����W �$��$�� �8�� � �
&� tR0 ��}  c��W � �8�� � �� �$ _0�� ������
 ��A 	+ �#� ������ ) 'W�%/�<0 � %�$ 	+ �}� � ���%�� �/6 �$ ����%�

CONNECTIVE   � 	:� 	+ 7
$%C � ���%�� �/6 � �$ �
&� tR0 (�#�� ��A �#�
+ 36��I�+ �� 	����%�� ���+ "�� ��4d 	+ �$  �A$� �4� �� 	���� 	+ �<� �S���� 	

 � �$ �
&� $��+ %�i� VICIOUS CIRCLE   � �� .%C$ 	+ �� �
&� tR0 ��&
$%C �
 �A%6 tR0 ��&4IC � 36��I�+ 3q%�4-31  �<� . �� J��$� %m� �� 	�  

) �� ���IC� ���$�(+ 	+1980  �� tR0 ��&4IC � 36��I�+ 3q%� �  (
GLONERONEPHRITIS   ����L 	��RR0 pq$� �� �� =C� 380�$ 	+ b<&� f
DIABETIS MILLETUS   J��L NI�$%�� J�%���/6 .W$��$ 	4� 	+ �$ b}8�v%FT�d ���

 ��  
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 '������ � 36��I�+ �O�8y� �:c�0�0$  
 ��%+ �<���
 ��� � l��v E �
D%&� 	() ���v 3��*� �� � 	8�� 36��I�+ �O�8y� �
 �������� � �� 	C%
 3��%�
 ��%+ �� "$%R4� � l��v � �� �� ��� 	@�2$ 	/�0� 	+
 	+ _��� � �$ ��� ���� 	� _��� �� 	() �8�� � �$�� %g� �8�� � �� .� .��:�� _���

&� J*� 	� "�%�
 	/�0� 	+  �
10-31  J��L �<� �� 36��I�+ 3O�8y� �  �� �<�
 z���
 .�� � �<� �$��$�� 	
 �<+ 	8�� �� �� ���CELLOPHANEE   �� ��$%R4�

 ����
 � 	() ��$%R4� � �$ ��� "��%:DIALYZING FLUID   � �8�� � �� �%� ��A
	() ���8���%+ 	� �
 �$�� ��Wr+   8M� �
&� �I#�$ 	� ��$�C �*$� � � 	() �8�� � �

 �(� 	� =m/H � ��id � ��� 	+ �8�� � 	() _��� � '������ � �$ ��� 	+ _��� '����T
 	+ ��$�� � �� a� =m/H ��$�� � �� �� .%C$ ��%� 	+ '������ �  '�0$ �� 	+ �
D%&�
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 �� ���� 	+ 	�%&
 	I0��� 	() '������ � 	8�� "�� �� 	+ �A$� �4� ad �� 	� ����
�
&� J��$   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 	+ �8M� �%� ~%  	() ��Wr+ � �8�� � .W$��$ 	4� .�� �$�� �� _��� ����9�� �
 J�2 �$ �� 	� ��:�� b�8����%� �$ c��/0 E c$��� E ����� E =��0�  �� _��� ����9���

 � �$�� ��� %�� $� �� $�UREMIA   . �A$� %m� 	+ c��W �� ���H���� 	+  
 �� 	5�{� .�� 	+ �� �
&��/M� 	() �� 	� %���� ����� � �6��I�+ �O�8y� �%\�$ �

 �
&� r: 	() ��$�� ��/I(� � ��Wr+ .%��)  
 � '������ �� � �Y� �%� �� 	() "�A �FC � �� �*$�H �� "�
 �� �$�� 	id �8M�

36��I�+ 3O�8y� .%\�$ 3A� 	� ���C �� _��� '������ 	+ 	/�0� 	+ ��/4O  .�� 	+
 �� 	5�{�100-225  �� �
���/M� 	() �� 	� �
�� r: 	() ����� � ��Wr+ .%I�� �/��

 	() �� 	� ��� r: 	() ����� � �� =C� 	+ '������ �  36��I�+ �O�8y� �
 �� 	5�{� .�� 	+ �6��I�+ J�� ��� �6�I�+ �O�8y� � �� �
&��/M�70  .%I�� �/��
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� ��� r: 	() ����� � ��Wr+ 	+ �/A ��� '������ � �6��I�+ �O�8y� � 	/�$ �� 	
 	� �� 	�/4O 3/A %d 	+ �� �
&� $%:$ �� 	I�d .%d4-6  	+ ���
 $� �� ��<+ =C� 	IO�0

 ��Wr+ ���v � 	/�0� 	+ 36��I�+ �O�8y� � �� �� ���0� �� %< CLEARANCE  
 � "�� 	+ �6��I�+ J�� ��� � 36��I�+ �O�8y� ad �$ �� b<4��� 	+ ��$�� �8�A

 � Qr\� �� �:�O �� =L*�:ERYTHROPOIETIN   � �����%� �%0 � �� W$% $
.�� ���%q .��+ � =�*�:  
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＀شپ８م يون  

  شپ８ويشتم فصل

  وينه

(BLOOD) 

 c���%� .%0 �8�� �(RED BLOOD CELLS) 

 � �%S2 �%0 �8�� �ERYTHROCYTES   	+ 	���� 	4n� ��� � �� �
D��� ;�� 	+
 bS�#��$ 	() �
0 � 	/�0� 	+ b�
�/6 �4d �� � �� �� J�5I�$ b�
�/6 �4d � �� 	8��
 � 	() J�5I�$ � b�
�/6 �4d � .%&0%
 Z��0�%I��$ �
&� J*� 	� �S#� ���� "�
 � 

CARBONIC ANHYDRASE    �$ �
�$ � �<� 	+ ����I� � �� �%� �$�5� c��W
� ���M� �M:� � ���#�$ �$�8
��(REVERSIBLE)  �$ �
&� �I#�C$ ��� 	()�� .��+ �

����$� Z���
��<��
 � ��� 	+ �
0 � 	() ���S#� � ���#�$ �$�8
��� "�� �� 	+
)( 3HCO  aI#�0 	+ %�
 � �
���0$ � b�
�/6 �4d  "�� ��4d 	+ ���� J�5I�$ �<� 	+

�� 	+ ���8���%+ � �� . ��� ��� "  
. =m/H �I��0�%��$ � �� 	8�� 	
. =m/H �I��0�%��$ � �� 	8�� 	
. =m/H �I��0�%��$ � �� 	8�� 	
. =m/H �I��0�%��$ � �� 	8�� 	
        

(CONCENTRATION OF RED BLOOD CELLS IN THE BLOOD) 

 a����/) � �� 	uL 	+ �$ ����/�� 	u8+ � �� 	8�� tM<� %I� 3/�� �� 	+ �Y0 �����
�� $�C��� 	+ 	���/�� %0 �8�� �� . �
&� J��� �%S2  

 =�%� �� �4d ����� �8�� � :�$�5� b�
�/6 �4d � �� �����%� �%0 	+40 - 45 [   �� 	+ �$
 �� 	8�� %I�� 3#��16  �<� �0�I� 	+ �� �uL 	
 �� �� ��:�� b�
�/6 �4d 	�$%6

14  . �� ��� J�R{ �� %I�� �#�� �� 	+ 	�$%6  
�d �) ��Y��� 	+ ���� �4��� � : =L*�: �����%� �%0 � �8�� � .%0 �<��%� .�� �� �I

 	+ c���%�YOLK SAC   .%0 �� ���� 38�I���� a�� .��$ 	+ h�$����$ �  �
D*�: ��
 ���� 	+ .W$��$ 	4� 	) �$ 	8� 	+  c���%�(SPLEEN)   � �
D*�: �� ��$�5O ����4� �$

 3C�� 	+ ���`d � c���%� .%0 	I0��� 	() ���D
DW � �$ �I���� �%C$ 	+ h�$����$
(BONEMARROW)  	+ �� �
D*�: �� �C%
1-32 .�� ��� J��L �� �<�  
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 ) ��*�: c���%� .%0 �8�� � 	C%
 3(� ���`d � J�v ���+ 78/� 	u8+ %� 

TIBIAE   �$ HUMERI   	� 78/� �� � (�
D*�: 	� c���%� .%0 	() �C%
 ��Y��� �
 .%5  h�4� � 	<� �� �C%
 �(� W��$%R4� � c���%� .%0 	I0���(vertebrae)  �{

 ���`d(STERNUM)  �H%R{(RIBS(  	�{%2 �$(ILIA)  . �
D*�: ��  
 � ERYTHROPOIETIN  �%0 � �8�� � �� =C� 	+ 34� � bS�#��$ � "�
 � : J��

�%� � �� �#�� c��j 	/�0� 	+ "����d 3�$��� �� � 	�R8� =L*�: � ���� 

ERYTHROPEIETIN  �� 3�$�I}� 	+ "����d �� � �
D��� ;�� 	+HYPOXIA   � )
 � �� 	/� N<O%
 �%� 	� J�� ��d �� 	�R8� 	+ =L*�: � �8�� � (��$�4� bS�#��$

 b�I��+ �%I��$ � ��#� �+�d �� J�M  aI#�0 b�I��+�%��$ �*�$� ��$����W �� =L*�: 	+
 �� ��:�� ��#� �FT�d �� �id %� �� =L*�: 	+ �����%� �%0 � b�I��+�%I��$ �$

.�*�$� ��$����W  
 �� =��2 ����� 	+ :J�� �6��I�+ � �� =�*�: 	+ b�I��+ �%I��$ �90[  	+ b�I��+ �%I�$

 �$ �� �6��I�+10[ pq$� 	
 ���+ 	0�$ %� �
�*�: �� 	8� 	+ �T���  	��/M� .� 	� J�K
 �� � �� �
&� %<  �
DW$% $ 	() �C%
 ���� � �6��I�+ � b�I��+ �%I��$ �� ���
 � 36��I�+ � W$% $ �� � �� �
&� %<  �
DW$% $ 	() �C%
 ���� � �6��I�+ � W$% $
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 � �� 	/�0� 	+ �%S2 � ��/�I�F�$ � %&��
��� PERITUBULAR CAPPILLAR   �
 . �A$� 	Iu8�� %�$ 	+ bS�#��$ 3 ����  

 �0$� 	() �� �  �
&� tR0 W$% $ � b�I��+ �%��$ � ad ��#� �F��d �C%
 ���� � "�
 �
 pq$� �� 	� 	0�$ %� �� �� ��:�� ad ��I<  ;�� �
 �� 36��I�+ 	+ �� �
&��/M�

�#�$ �� 	+ �%&� 	� 3/C$ 	C%
 �� W$% $ 	+ b�I��+ �%I�%�$ � �$ ��� .W$��$ 3 �� �� "
 3 �� �$ �� ��:�� .��F� =L*�: � �����%� �%0 � �$�� ��$GH ���%q ��� �$ 	8F0�$

 �� ��:�� ad b�I��+ �%I��$ .W$��$10[  	+ERYTHROGENESIS   ����� =R#� ��
 . �
&� J*�$� ��$����W 	� =��2  

     �����%� �%0 � �8��� �����%� �%0 � �8��� �����%� �%0 � �8��� �����%� �%0 � �8���.�� .YF}
.�� .YF}
.�� .YF}
.�� .YF}
    (MATURATION OF R.B.C)        
 � �8�� � b���I�� �� 	� �� �� 	� ���8���I�� ��� � .��F� �4� �}� � �����%� �%0B  �
 �$

 �� 	�FOLIC ACID   � .*$�� $� ��$� DNA   �� 3�W9 �$ ��%q ad .��F� =L*�: �
 � �� 	� ��:�� 	() ���8���I�� �*$�� �� 	� �� �%&� 	� DNA   �4� �� =L*�: 	+

  3��`d �� � ��%+ .%&
%0 �
&� $��+ 3
$%C �� �4� �}� 	/4<� 	+ �%S2 ���� � �$ �A$�
 �����%� �%0 ����� =R#� =0r+ �%I��$ 3��$� 3
$%C ad �� �4� �}� 	+ =0r+ �%I��$ �

 � �� �A$� %m� 	
 ��� 	�MACROCYTES   	
 �%S2 J�K $� �� 	/� � �
D��� ;�� 	+
 	8�� N��� ������ � b<&� �*� �� %+ �<� ����� 	+ J�5I�$ bS�#��$ � �� �/C$� ��

 	/� �
&� ��� ,�-� ��  	+  �
&� 	I<L$� 	� ���4�� %4O �� 	/R� �� 	� �$ �� c��W ��
 � �� 	� ��:�� 	() �*$�� �� 	� �� �� ERYTHROPOIESIS   �����%� �%0 � )

 ( =L*�:+�}� 	/4<� �%S2 � �� 	�/4O 	 .�A$� ��&
$%C 	+ �4�  
    : t�%(� �����%� �%0 � �8�� �: t�%(� �����%� �%0 � �8�� �: t�%(� �����%� �%0 � �8�� �: t�%(� �����%� �%0 � �8�� �        

 c���%� .%0 �8�� � 	() �� � ���`d � �� 	/�+ �0�I� 	+ �� J��$� �� "$��� 	
 �<�120  �I�� E .��� �� �4� �}� 	+ �����%� �%0 � �A 	u8�� 	� 	I0��� �A��

 �� ��:�� �<+ 	��4�$��$ z��Wr+ �I��0 �$ �%� 	� a��� �I�� z��Wr+ ���$ �$ �������
a� � =�j�C 3I#�I#�$ � �%S2 � ;����
�I�� W�� �/6 � 	/�0� 	+ �4�$��$ �� � �� 
 � �� �<� 3S���� 	+ b<&� ����� ;$�� 	� ����� ���� �8�A �$ "���
 ������$ .W$��$
 	� �$ ��� $��+ "r�� ��� 	+ ��&��� � �%S2 �A$� 34� �� ���I���M  	+ z���
�I��

 � ���� � �� 	/� .��C 	+ ��C c���%� .%0 .%\�$ �A 	u8�� PULP   ���
 �
D%&� 	()
*�$� ��}  ����
 "�A �FC b<&� �� %&� �%� ��
 �$ �Y��� %�i� 	� �<� �FC �8M� �
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 �$ �
&��� �� =C� 	+ ��D%&� � ��}  � �� ���  a� �� =�j�C 3I#�I#�$� �� 	e�%)
 �����%� �%0 � �� 	e�%) �A 	u8�� 	�{ %B8  ���� � �$ �� %I#� �%<���PULP  $%S�

3 � �� =�j�C �I#�I#�$ �FC �� c���%� .%0 .� %I� �%<��� �<� � �$ �Y��� 	09 	
 . �
&
$%C �$ �%�) �
D%&� 	() ���0 � �� %�$ 	+ %�i� �  

 � �8� � "�
 � �<� ���  	+ �� �
D �$W$ b�
 �/6 �4d 	() t�%(� � �����%� �%0 �
MACROPHAGES   �8M� _/
 	/�0� 	+PHAGE  �) �� �8� � �4O $� �� ( �
&� )

0�$ �� .��� 	+ �A�� �) � �� �$ 	IO�0 	� �8�� 	�%&
 �$ �T
D�$W$ 	() b�
�/6 �4d � 	8F
 �$ 	8� 	+ 3/C$ 	C%
 �� ��D*�: 	+ �����%� �%0 ���� � E 3��� J�5I�$PORPHYRIN  

 	+ �� �-�j �) 	+ 	/�0� 	+ � �%��� �  	C%
 BILIRUBIN  ��9 � �8�� � �� . �
&��

 . 3#�� c��j  �$%@$ �� ��9 � $%�j � �$ �A 	� �8�  

ANEMIAS:  
 � �� �$ �����%� �%0 � �� �� =��2 ����� ;�O � b�
�/6 �4d � ��4��$   � b�
�/6 �4d

 ���9 	+  �� �%� 	��RR0 z�������  	��/<� �8�A ��4��$ � �
&� $��+ 	RR0 	� ��$�4�
 . �
&� 	����� �<� %yI(� 	+ 	()�� "��  

. �
&� $��+ 	/�$ 	� ��&� _��q � �8�� � �� ��4��$ 	id. �
&� $��+ 	/�$ 	� ��&� _��q � �8�� � �� ��4��$ 	id. �
&� $��+ 	/�$ 	� ��&� _��q � �8�� � �� ��4��$ 	id. �
&� $��+ 	/�$ 	� ��&� _��q � �8�� � �� ��4��$ 	id            
 (BLOOD LOSS ANEMIA) 

  � ���+ �A�� ���� %� 	() ��� � �� "�
 	+ �8A �$��4d ���� � 	I0����� ��� _�
 =m/H �����%� �%0 � �8�� � �$ �
&�  ��A %+ ��A _��� .���  ��A 	+ _��� � ��Wr+
 �� c���%� .%0 �8�� � �� 	� $��+ 	M{$� 	/
 ��&� _��q � �8�� � �%&� 	� E �
&4�

 � �� ��� _��q3-6 . ��A%6$� 	� =��2 ����� 	�%&
 �� =C� 	+ �I�d  
 F0�$ 3 �� "�#�$ �� ��&� _��q 	8��� 	+ �8�� �.��F� =L*�: � b�
�/6 �4d � ) 	8 � (

 �0$� 	+ �� "�
 	+ ���� ��yI�$ �� 	� ��� _��q �� .%0 ��I<I� 	+  	() �4���
�$ 	4� �� �
D*�: .*$� c���%� .%0 �� =��2J�K $� �%� b�
�/6 �4d  .W$� �$ � ��4� 

MICROCYTIC HYPOCHROMIC ANEMIA  .�
D��� ;�� 	+  
APLASTIC ANEMIA :  

 �� 	/� 	6�� 	+ J�\� � ����� 	09 	� 	���� 	/FC �� 3��`d � �� =��2 �� 	+ ��
C �<� ;�� 	+ �� �� ���`d � �� �d�� 	/�0� 	+  ��M� 	��6 � a
 ;��$ � "�#�$F 	/
 � �
&� $��+ 	()�� =��2 3��6 %� 	I0��� �I�d �) �� �$ ����� 	09 	� 	����X-



 
 

157 

 

ARY   �� ���6 $�� �8�A �$ �$�� ����4�� 3IM8j �8�A E �<� ��$%<� 	+ ��$��
 . ��� $��+ 3
$%C �� 	���� 	+ �� � ���`d � �%�� =�0�#2 .%0�� "�#�$  

MEGALOBLASTIC ANEMIA :  

	� ������ 78�<(� �  b������ �(�12B z���%I�$ $W���� �`&6 � �$ ��0$ z��� 
 �C%
 3(� 	+ ���`d � c���%� .%0 �8�� � �%� J�� �� ��&� $��+ 	+ ��4��$ �� � ��I< 
 ��/4O � ��D*�: �I#0 �� � �� c���%� .%0 �8�� � �$ ��I#0 	�/4O ��D*�: � ��
 � �� �%� 	®
 3<���&��� �W �$ ��� 	� =��2 ����� =R#� �
&� $��+ 	()

MEGALOBLASTS  .�
D��� ;�� 	+ANEMIA   PERNICIUS   �  �� �� =��2 	+
 ;�� � �� �� 	�/4O �2$%2 	
 �`&6 � �$ �A$� 3 �%�$ �� $W���� 	
 �`&6

GASTRECTIOMY  � ad �� .%0 MEGALOBLASTIC ANEMIA   ��� ��&� $��+
 	+ "���� � �� ��� �/
 	��RR0 SPRUE  �� 	+ �I0�� N� ���� �� ��  �� ��:��  �

 b������12B b������ ���� � �$ ��0$ z��� B  	+ �$ �
�� ��yI�$ 	� 	L �<+ ��$�:$
 	()�� �� 	S�I�MEGALOBLASTIC ANEMIA  �A$� 	� ^8��.   

HEMOLYTIC ANEMIA   ���$ �� �<� ����� %�H 	+ �<+ c���%� .%0 �8�� �  :
 ���/<� � �� J�K �����%� �%0 � �8�� � �$ ���<L �<���&��� �%DK �%S2 �$ �%� 	®


 : ��� 	����� "�� ���9 	+ 	()  
HERIDITARY SPHEROCYTOSIS   �<� �%6 �$ .*$�  �� c���%� .%0 �8�� � :

 ����� �� ) �%�BLCONCAVE  � �<� �
&��� .%0 7��0$ 	+ �W %DK �$ ( �%  
SICKLE CELL ANEMIA  �� �</C ���5�% $  �
%H �$ ���<�%�$ �I0�+ ��� 	+ �� :

 c�M{$�  ��0.7[  �/6 �4d �� ��8
$ �� c���%� .%0 �8�� � �
&� J��� �� $�C��� 	+
 � �� �%� b�
HEMOGLOBIN-S   � �%S2 �%0 J�K $� �� 	/� �
D��� ;�� 	+

#���$ � �>�$ �<� 	+ ����+ ��� � �� b�
�/6 �4d �� ���(� .%0 �$�5� a� � bS
 ��� � �<� 	/R� �� 	� �$ �A$� %m� 	+ �� 	8�� 	+ �%S2(SICKLE)  �
&��/M� �<� 	+

 � . HEME   	®
  �<���&��� �W �$ �A$� ��&
$%C 	+ ad "$%R4� �%S2 � �� 	() l�0�
 . �
&� $��+ 	()�� ��4��$  

POLYCYTHEMIA :  
SECONDARY POLYCYTHEMIA  � �� �� ���O����$ �*�� 	+ %��0 ����$ � :

 a� 	� ���S#� "�
 � %�$ 	+ ����� ;�O � .*W � �� �$ �� a� �<+ �$�5� bS�#��$
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 ��C 	+ � �C �%� 	C%
 �� =L*�: 	+ �8�� � �� �C%
 	id "�
 � �
&0�� bS�#��$
 �8�� � �I2 �� ��*�: 	8�� .%DK 	8�� tM<� %I� �/�� �� 	+ �<+ %&4� �����%� �%0 �

 ��6  ���$7  � =��2 $� �� �
&� 	���
 	� ����/�� SECONDARY 
POLYCYTHEMIA   � �<� 34�$� 	+ �� �� �</C �id 	+ =��2 $� � �
D��� ;�� 	+

14000-17000   �/�� �� 	+ �� �%&4� �����%� �%0 � �
&� $��+  ��� ���� 	���+ 	v� 
� �� 	8�� tM<� %I6-7   	() �2 ����� � ���+ ����/��30[  . �A$� %m� 	+ �� 	���+  

POLYCYTHEMIA VERA  � �� �
&� 	() ��4�I��0 3��+ z�������  � .%&0%
 :
 � �<+ c���%� .%0 �8��7-8  �� �� ����2 	+ ����/��60-70[  	+ �%� =�%� ���4d

 =L%DK � �����%� �%0 � .%&0%
 �A$� %m� �8�� � 	()+ �$ �����%� �8�F0 	
PLATELETES  �A$� ��$����W ad �� .%&4� 	+ .  

 	+POLYCYTHEMIA   aS2 J�v �8�� � �</
 �
&� 	���+ 	� =�%� ���4d �A$�� ��
 � �
&0� 	� ����� � .�8� .�� aS2 �8�� � �� ��9�2 �8�A 	
 �� �A$� ��$����W ��

 =�:��/+ �8��(VISCOUS)  	+ 	���+ 	() �
�$ � .�8� N��$ ����� � .�8� ��� �<+
.�A$� %m� 
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  اووه ويشتم فصل

    د وين３ سپين کرويوات
LEUKOCYTES (WHITE BLOOD CELLS) 

 ) �� 	
 ���`d � ��� � �8�A �� �� Z��� �<���� =�%2 �� � � "�
 � 	��I�0�� ��
 	4� �$ Z�0 ���� E Z�0�� 	�$%6 	<� ���4� 	
 �8�A �$ �
D*�: �� ( Z�0��4� .W$��$

 �� c���%� b�F0 �8�� � �A$� 	� ^8�� (�%S2 ��Wr+ � �$ Z�0��4� ) �� �S#�
C%
 .%d 	+ "�
 � �$ 	� �8�� � 	() ��D*�: � 	I0����
�0� �� c��%q 	��� �� �� 	.  

	��I�j�C 3��4O ���I�0 ����� :  
�� 	+ :a#{ �� �$ �<� ���I�0���� � �����%� �8�F0 � �<� ���6  	8�� 	+ �%S2 	��K

� �� �
&� J��� �� 
 POLYMORPHNUCLEAR NEUTROPHILS, 

POL YMORPHNUCLEAR EOSINOPHILES, 

POL YMORPHNUCLEAR BASOPHILE,  

 

MONOCYTES  �$ LYMPHOCYTES   	/�  	/� �$ �� c��RO 	()PLASMA 
CELLS   � �$ �%� =d�R� .%0 �����%� �8�F0 	� c��W �� �%S2 %&4� c��W �� �$ 

PLATELETS   . �A$� %m� 	+ ad �
D��� ;�� 	+  
  �%S2  	��K ��� 7�Y��� �%S2�GRANULAR   	
 �� �%� .%m8�1-33   	+ �� �<�
3-7-10  �$12  � �%S2 $� 	/R� ��4d 	� �$ �� ��� J��� �� ���/<� 

GRANULOCYTES   �$ �
D��� ;�� 	+ POLYS   ��� ����W �(NUCLEOUSES)  	+
.�� �8M�  
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    : 	���j� 3O� � �� �%<� �$ �/� �%� �� �: 	���j� 3O� � �� �%<� �$ �/� �%� �� �: 	���j� 3O� � �� �%<� �$ �/� �%� �� �: 	���j� 3O� � �� �%<� �$ �/� �%� �� �        

 ��� 	���S� �� �
�5� 	+ �/42 30�%�� �� �$ �%I��
 � �� �� ��  �%<� �$ �� �%� �� �
 N<O%
 E �*� �� 	u8�� 	� �$ ��� 	/42 ��%I��
 	
 �� "$��� 	+ �8�� � �� �%I�
 c��{ 3O� � a� %DK �� �
�5� 	+ l�%<� � �� 	8�� 	+ �$ �� �%S2 ���C �� �%<�

 3� �C$� 	� �#� �� 	/� �$ �%� Q�R�%5� �A$� ��$����W �� �� %B{ 	+ �$ �
&0Y+ 	I/d5 
 .�8����  	+ �$ �
D���  ;�� 	+ �� �%<� �  �� �
&� $��+ 	��� ��$%6 �� ;Wr+ �I��0 	+ �$

 ���0 ��$�: � �8�� � =�0�8� �$ �� �%� �� �%� c��{ 3O� � .��M�$ ~�  �� �%S2
 � 	()DIAPEDDESIS   �� ���S#� 	+ �� �%� �� �$ �� �%� �� ad �$ �
D%&� 	/�0� 	+

 �%� =�%2 3R&�$  
 $� �� ��� ��$� 	I��A �� �%��� �$ �� �%� �� �� ���S#� 	+ �$�� ����4�� �8�A

 � 	���2 CHEMOTAXIS   E '�%�� E ����%I��
 � �$�� ����4�� $� �
&� tR0
 . �� c��RO 	() �#� 3R�%(� �$ b�#���  
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PHAGOCYTOSIS :  

 	/42 �� .� c��RO 	() 'W�I��0 �6�  � 	���� 	8�%I4n� �� �%� �� �$ �/� �%��� �
 . �*�$� ��&4gd 	+ J�v ���O �q%� �<����  

 	/42 �� .� c��RO 	() 'W�I��0�6�  � 	���� 	8�%I4n� �� �%� �� �$ �/� �%� �� �
 . �*�$� ��&4gd 	+ J�v ���O  �q%� �<����  

  �%� �� � � �� �%� �� � =�/
�{ 	6�� ���  	+ �� �C$� 	� �#� �� 	/� �%S2 �(+ ��
 �%<��� �� 3���+ ��� � �� �%� �� �� 	�/4O 	+ �� �Y� $%:$ �4O 'W�<��0 �e 
 	() �id � �C%
 .*$�� ;Wr+ �I��0 �FC � �Y� ���I0 �6�  �*$�H �� 	() ;����6��$

FC 	+ �� �<� 3S���� 	+ �$ ��� .%�+�� $� �� "$%R4� �:��C ��/C$� �� .%S2 �
 	() �� 	� �<(� �d� �v�H 	8�� �� ;Wr+�I��0 	+ �� c�R�R2 �� �I0 �e  �$ �
&
$%C

 �� .Y� �� �%I� ��3-20 .����I��0 �e  ��%I��
  
 "$�� �� � �$ �� �I���� �) �� %4O �Y� ���I0 �e  � ��{ 	� �/� �%I� =R#� � �%<�

 �e  �T%I��
 �0 �� �%�0��I�� ��� .  
 : aI#�0 �� �%<� =�0���� � : aI#�0 �� �%<� =�0���� � : aI#�0 �� �%<� =�0���� � : aI#�0 �� �%<� =�0���� �        

 �/C$� 	� �#� �� 	/� �%S2 �� �%I� b<�� E �� �%S2 �<���� =�%2 Q$%\�$ ��  �%<�
 �O� � 	/FC �$ �� �I�� 	I/d .��+ 	� ���/� �I2 �$ �I���� � E ��/�� 	����A 	I/d ��
 � '�%�� E ��%I��
 � �%S2 ����  "�� 	+ ���I�0�e  � ad ��� �*� �� %+ 	����

$�� �:��C ��� �$ �#� �W�%<� =�0 ���� ��� ����0 �e  �� ��:�� �� �#� 	+ �� �
 ��5O ����4� �$ ���� �� %+ ���`d � �� �%<� ���  =�R\� �� �%<� �<���� =�%2 �$

 � ��RETICULOENDOTHELIAL   �$ ��� =�R\� �8���+ J�v $� �� �
D��� ;�� 	+
 	/R� �� 	� �$ �� 	��/<� �%S2 � =�0���� � �� �%<� ��� =�R\� %�H ���$ a��<�� �

 �R@ 	+ b<�� �
D��� ad ;�� 	+ aI#�0 ��  �%<� =�0 ����� ;��  �
 aI#�0 ��/��
 � �� ����
�$ �R@ 	+ b<�� �
D��� ad ;�� 	+ aI#�0 ��/���8�$ ���� �I�� � �� ����
�$
 �� �C%
 ���� 	+ "�
 �  �C%
 78���+ %+ .%&
%0 =R#� ;�� aI#�0 ��/���8�$ ���� �I��

 	+ 	<�. ��*� �� %+ 	���� ���I0 �e  	/FC �$ �� ��:�� ad �� 	8� �� E �
0 E �<I0�+  
 .%0 %&4� c��W 	+ c���%� b�F0 �� �� =��2 74m� �
 � =L*�: � �����%� �8�F0 �

 . �
&� J��$ �� "$��� 	+  
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 �� �� �� �
&4�#5� �����K 3��4O ��� 	+ ��4����LYMPHOCYTIC LEUKEMIA 
  	/
 �$ MYILOGENOUS LEUKIMIA   � ��4���� z�I0��4� �� �
D��� ;��

 %#��� ad tR0 ��4���� z�I0 ����� � �$ �
&� $��+ 	/R� 	� %#��� � �%S2 ����4�
.�
&� 	IC$ �%+ �%S2 ��$�A =#������ � �� � ���`d � �� �� ��� J��L  
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  اته ويشتم فصل

  معافيت او الرژي

(IMMUNITY AND ALLERGY) 

  معافيتارثي 

(HERIDATE IMMUNITY) 

 7
$%C � ��gO �$ �S#� � "�
 � �� ���8�#� �� �$ ���
�%<� ���v �id � "�
 "�#�$ �
 =� �M� � �� =��2 �O� � $� �� ��� �� � 	</� 	+ �
&� tR0(IMMUNITY)   ;�� 	+

 � =� �M� .%\�$ �� �
D��� ACQUIRE IMMUNITY   � 	I0��� �� �� �<� 	+
 7H���� �� �$ '�%�� E ����%I��
 � "�
 �� 	/� �$ �
�� $��+ 	() ����
�W 	� ;����

 � 	I0��� �I���� �) �� �$ �I�d �)  �� ���(� .%0 ACQUIRE   �� "�
 	+ =� �M�
 ��������6�$ �$ ���q%� ��/I(� � Q�4�5I#� �� =� �M� %�$��$ %+ .%�
%0 "�
 �
�� $��+
 %�$ 	+ 3S�I� � ��/4O  ���4O � �� =� �M� a#{ �
 �� �A$� 	� ^8� %�$ 	+ ��/4O �

� �� �
�� $��+ HERIDATE IMMUNITY  � �
���� ;�� 	+ =� �M� ���$ �� ��$� �
�� 3/��� ��/4O 78���9 �� ��+.  

�������6�$ �<���� 	/42 ���� �$ ��%I��
  	/�0� 	+ �� �%<� �$ �����%� �8�F0 � x � �
. .� 	/��� 	�/4O ���I0 �6�   

� �/� 	u8� 	� �������6��$ ��� J*�C � 	/�0� 	+ ���4�$��$ 34gd �$ ��0$ � ��M� �  x
. �� ����  

�. �� =C� 	+ �/42 � �������6�$ � =���5� 3<I0�+ � x  
|�$ �T%I��
 �  �� =���:�� ���R�%� ����4�� �8A � �� 	8�� 	+ x  	u8� � b�#��� ��

 ��*�.�
�� tR0   
 =� �M� �R#� (ACQUIRE IMMUNITY ) 

  E �%I��
 ���6%� �8�A � �� �%� c��{ �� � "�
 "�#�$ � =� �M� ��9� � .%�
%0
 �Y�� 	���S�  %�$ 	+ =� �M� ��{ �$ �j�yC �� �
�5� 	
 ���8�#��� �� �$ ���0�%��

 � �� "�
 	+ �� �
D��� ;�� 	+ =� �M� �R#� � =� �M� J�K $� �� �j�yCANTI 
BODIES    � 	6�� 	+ J�\� � �
�� $��+ 	/�0� 	+ BOTULINUM   �$ TETANUS   �
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 �R#� � �
&� $��+ =� �M� %�$ 	
 ¦�RB� � b�#�$� � �� �� �
�5� 	+ ����#���
. �
���� ;�� 	+ =� �M� 

ACQUIRE  	+ �8�#��� �� �$ �������6 ��$ �:��C � "�#�$ �� ���+ �id %� =� �M� :
 ��� �� �$ 	��8����+ �<� ���4O 	+ �
�� $��+ 	� �/H$� �� 	� ���9 �/42 � 	/�0�

 � 	������<0 ���+ ACQUIRE   b: �I�$ � �$�� $� �
�� tR0 ���� $��+ � =� �M� 
ANTIGENS  ���+ �� 	e�%) �
���� ;�� 	+  c��W .*$�� 	��8���%+ �$ 	������<0

 	� �8M� ) �%� "W� ���<����8  J�K 	}�4d 	+  ��� 	/R� �� 	� ( �� c��W 	() ��W 
ANTIGENIC   	� �� "W� ���<���� �� �$�� 	id b<�� �� �$��8  �� a� 	()  ��W

���� $��+ �� 	� %���� z�8: �I�$. 
	��/<� �0�0$ =� �M� �R#� �	��/<� �0�0$ =� �M� �R#� �	��/<� �0�0$ =� �M� �R#� �	��/<� �0�0$ =� �M� �R#� � : : : :        

 �� "�
 	+  � �� "�
 	+ �� �� : �
&� $��+ 	��/<� ���� �0�0$ .�� =� �M� �R#� �
 	() �����<���� � b���
 �/6 � �� ��Wr+ 	+ �8�� � �� �
D��� ;�� 	+ �K�
 �I�$ ��$���

�� �%� =�/
�{ �/42 � ���O �<���� 	/42 � �: �� c��RO  �HUMORAL 
IMMUNITY   �� B-   CELL IMMUNITY   � ) B  S2 $��+ �K�
 �I�$ 	/�0� 	+ �%

 J�M  %�4� c��W �� � =� �M� �R#� � �<� �
 �$ �
���� ;�� 	+ ( �
&�T  ���I�0 ��4�
� �<� $� =� �M� � �*� 	u8� 	� �<���� 	/42 �:��C �� �� c��RO 	() T-CELL 

IMMUNITY   � =�0 ��4� ��� J�M  �� 	<A T   .*$�� E �
D��� ad ;�� 	+ =�0��4�
 . �#�� c��j =L*�: �� �#� �����4� 	+ "�
 � 	��I�0 ��4� ��� J�M  �$ �K�
 3��$ 

ACQUIRE   	+ �8�#��� �� �$ �������6��$ �:��C � "�#�$ �� ���+ �id %� =� �M�
�$ 	��8���%+ �<� ���4O 	+ �
�� $��+ 	� : �/H$� �� 	� ���9 �/42 � 	/�0�  ��� ��

 � 	������<0 ���+ ACQUIRE   b: �I�$ � �$�� $�  �
&� tR0 ��&� $��+ � =� �M� 
ANTIGENS   c��W .*$�� 	��8���%+ �$ 	������<0 ���+ �� 	e�%) �
���� ;�� 	+

 	� �8M� ) �%� "W� ���<����8  J�K 	}�4d 	+ ��� 	/R� �� 	� ( �� c��W 	() ��W
ANTIGENIC  �$�� b<���� 	id 	� �� "W� ���<���� �� �$8  �I�$ �� a� 	() ��W

 � �� .��F� �� � 	<� ���� $��+ �� 	� %���� z�8:HEPTENS   z�8: �I�$ �$��
 z�I�8: 	+ =�0��4� �� t��%� .%0 b���%+ �� t�%� �� � ���
 �Y� �j�2 =�j�C

�4�� � �� �$ h�$��  � �M� � �� �� �$ �� 	� ��:�� �� �</C �8�A 	+ �<� 	+ ��$�� ���
 %DK �$  �����  	09 	� c��{ �O� � �� �
�5� 	+ l�%<� � "�#�$ �� �//� 	u8� 	� %�$
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 ���S#� ����4� 	+ Q�j�yC �$ ��5O ����4� 	+ 	��I�0 ��4�  3A%6  tR0 �8�Y� � �� ��
 �� � W�n: 34gd � E ���� 	<� ���� �$ �� 	5R@ ���9 	+ $W�  	C%
 78u8� 	+ ���`d

$��+ � 
���  
 � 3� �</C ��%6  �
 �� 	+ T  � 	��I�0��4�CELL-MEDIATED IMMUNE   	+

 � �� �</C ��%6 �
 	+ �$ ���� $��+ B   	��I�0��4�HUMORAL IMMUNITY   	+
 . �%� J�� �� ��&� $��+  

 	��+�%6 �K�
 �I�$ � 	��+�%6 �K�
 �I�$ � 	��+�%6 �K�
 �I�$ � 	��+�%6 �K�
 �I�$ �((((CLASSES    OF    ANTIBODIES))))    
 	� 	��+�%6 ���4O 	u8+ �K�
 �I�$ �gMgGgAgD 1,1,1,1 �$1Ge  �� c��RO 	()1g  �

IMMUNOGLOBULIN  .�8��4� 	() ���+�%6 � �� 	�� %2 ��� �#�/e�$ � �$ ��A 	+
 � �� 	+�%6 .�� 	() �/4: 	� ���+�%6 	u8+ �� � ��� �6IgG  �$IgE   �� an� %DK

IgG   �Y0 ������  ��75[  �$ ��*�: �K�
 �I�$IgE   �W$��$ �4� � �K�
 �II�$ �
 �%� .*$ ���+ ��9�2 ��%�$ �$ ��� �6 .�8��4� 	()  

IgM   �� � � 	/2%� hY��� 	+ �4M�$ N<O �K�
 �I�$ � �� �� ���+ .*W 	+ .��F� �� �
 . ��$� l$�A 	/�0� 	+ �K�
 �I�$ a#{  

�� =���M  � �K�
 �I�$ ��� =���M  � �K�
 �I�$ ��� =���M  � �K�
 �I�$ ��� =���M  � �K�
 �I�$ �<<<< 	������ 	������ 	������ 	������        
(MECHANISMS OF ACTION OF ANTIBODIES) 

 	0�+ � ���O �q%� � �� �� �� ��� �� � �� ���K ��� 	+ �� 	8��0 	+ "�
 � �K�
 �I�$
 . 	/�0� 	+ =���M  � aI#�0  Z84�/F��� � �� �
 �$ ��� 	/42 J�K a�5I#� 	+  

: %���� a�5I#� �K�
 �I�$ �: %���� a�5I#� �K�
 �I�$ �: %���� a�5I#� �K�
 �I�$ �: %���� a�5I#� �K�
 �I�$ �        
�x AGGLUTINATION . �
���
 �<� 	+ �/I�  ��� � .%0 �K�
 �I�$ � b: �I�$ :  
� xPRECIPITATION   �<� �-8� %�H 	+ �$ �
�� ��A �� .%0 �K�
 �I�$ � b: �I�$ :

 . �
�� tR0 t0%� � �� 	S�I� 	+ �$ �A$�  
� xLYSIS   � ��id � �$ ��� 	/42 "$%R4� 	+ a��O �q%� � �K�
 �I�$ ��{ �8�A :

 �q%� � �K�
 �I�$ �� �� �<� a�5I#� �� 	+ ����S� � �A%6 tR0 ���� �%�)
 �®6 	� aI#�0 �O� � ��{ "�
 �  �*� 	u8� 	� %���� ��id � .%0 b: �I�$ � ���O

 �  �� 	C%
 	+ �8��0 � "�
 � �$ �
&� COMPLEMENT SYSTEM   c$%���� ��{
 . �%� J�� c��W  
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 =�0�#2 �%  �$ ��%�$ =�0�#2 �%  �$ ��%�$ =�0�#2 �%  �$ ��%�$ =�0�#2 �%  �$ ��%�$        
(ALLERGY AND HYPERSENSITIVITY) 

  	+ ¤$%O$ ��%�$� 	L�C �� �$ an� �8�A �� =C� 	+ ��&� $��+� =� �M� � 	/� 	/�
�id 	+  Q�j�yC �$ �� *� ����� � �� �Y0 '�#2  	� ��%�$  �� �
�� $��+ �� �</C

.�%� "r�� 3j�yC   
DELAY REACTION ALLERGY   J�M  �T  3��$ 	� E �
&� $��+ 	/R� 	� �%S2

 �� 	<� 	() ¦�RB� � �K�
POISON ivy   ��id � �%� "r�� 	� � �%�$ z/C �8�A ��
 � ��%�$ATOPIC   �$ ��� J�5I�$ 	� �9�$ 	() ���%/+ 	� ��%�$ J�K $� �
���� ;�� 	+ ��%�$

 .W$��$ 	���W �� 	8�� 	+IgE  �� 	/� �� ��:�� �K�
 3��$ALLERGEN   �j�yC �� )
 �j�yC �� � �� �� bSI�$IgE  �� 	S�I� 	+ �� �C$� 	� "�
  (�
�� ��A �� .%0

.�
�� $��+ �4M�$ N<O ��%�$ � 	()��  
ANAPHYLAXIS :  

 %}I8� 	
 �� "�
 	+ 	()�� �� 	S�I� 	+ �� ���<��+ �� "$��� "�%�$ �j�yC�� 	/�
 � =��2 $� �� �
�� $��+ �4M�$ N<O �<� ANAPHYLAXIS   �
���� ;��  	+ ����2

 � �� �6� 	+ �
�/C$� �� "$��� 	+ b���I#d �� =��2 �� 	+ VASODILATATION  
� .W$��$ .%TK 	() %�/�F� � �$ �
�� tR0 1�� ��$��� �� 	� z/C �8�A �A� 	� %n
 _��

 	()�� =��2 ���6%� �� 	� ��$�� 	/0�  	+ b�%�8�F�$ � �<� ���  	+  �%�� 	� 	()
 . �
�� $��+  

URTICARIA  �<� �Mq�� 	+ �� �C$� ��9 � �<I0�+ � �� 	/� b: �I�$ : 
ANAFYLACTOID REACTION  .�
�� $��+ 	()��  

HAY FEVER %�$ �� 	+ : � �� =��2 �� ALLERGEN-REAGIN  .W�+ 	+ �4M�$ N<O
 � %�$ 	+ _0�� � ���6� � �� 	8�� 	+ �W�+ � %�$ 	+ W$% $ � b���I#d � �$ �
��$��+ ��

.�
�/C$� �� ?�: 	+ �W�+ � .%0 ��I<�� 	+ _��� �$ �
&���W c��{  p�%�  
ASTHMA �%� ��%�$ �� �
&� $��+ �� �</C �id 	+ Q$%\�$ �4I0$ :  J�K $� ��%�$ �

���Ry{ �*� 	+ �
0 � �4M�$ N<O (BRONCHIOLES)  .�A$� 	Iu8�� �� 
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  نهه ويشتم فصل

  د وين３ －روپونه

(BLOOD GROUPS) 

 � �� 	8�� 	+30  �� 	��8S�I�$ ��� ���e/0 	+ �$ �
�� $��+ c��W c�M{$� ���8S�I�$
 � �A$� %m� 	+ a� �� 	���2ANTIGEN-ANTIDOY  �
&� tR0 .  

 � ���8S�I�$ �� � �� ��� $��+ �� �%S2 �%0 	+ �8�� � "�#�$ � 	��8S�I�$ J�v $�
 ��D%&� 	+ �8�� � 	� "�#�$ �� 	��+�%6 .�� 	() �/4:(transfusion)    �4M�$ N<O� ��

 � �T�� �
&� tR0O-A-B SYSTEM   � �T �
 �$ Rh SYSTEM  . �� 	��8SI�$  
 �O-A-B GROUPS :  

 bS�I�$ .��A  �$B   $� �� ��:�� �� 	-B0 	+ �����%� �%0 � �8�� � �</C .%\�$ �
 .*$�� ANTIGENS   b:�8� �/6$ � 	/R� �� 	� �
&� tR0 b}�8���/6$ � �%S2 � �8�� �

 ���� �� 	� ad  �� �� �����%� �%0 	+ z/C �8�A �<� ��$%�� 	+ �� �
D��� ad ;�� 	+
�$ �%� 	� ���8S�I�$ �$ �� �8�A �� ��:�� .*$�� �� ���� �8�A 	+.  

 � �� ��D%&� 	+ �8�� � 	� �Y0 �
 	() �Y0 �� � A   �$ B   �� �$ ��$�  	I� � �8:�8��/6$
 � ��$�I}� A   �$B   	+ �� �� ��� a�#5� ���+�%6 ���/) 	
 �(� 	� b: �8��/61-35 

.� ��� .���$ 	��� �� J��:.  
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  � �� �����%� �%0 	+ �8�� � �Y0 �� � �%&� 	� A   �$B   ��� �� 	� .��:�� b:�I��/6$
 �8�� � �Y0 �� �
��O  � �%&� 	� �$ �%� ��%6 A   �� �����%� �%0 	+ b:�8��/6$

 �8�� � �� ��:��A  � �� 	/� �$ �%� ��%6 B   �� �����%� �%0 	+ �8�� � b: �8��/6$
 � �8�� � �� ��:��B    � .*$�� 	� �$ ��%6 A   �$B  �� �����%� �%0 	+ b:�8��/6$

 �8�� � �*���� �� �
�� ��� �� ��:��AB . �%� ��%6  
   . �� ��� =�R\� J�K ���9 	
 �� �I0�+ b�F0 ���<�%�$ 	+ c�M{$� ���+�%6 � �8���  

 �O    47[  
A       14[  
B       9 [  

AB      3[  
 � �� �
���/M� 	() ���M{$� ��8���+ �O  �$ A  � �$ c��W c�M{$�  ��%6B   ��%6 �

 � �� a� Q�IR#� c�M{$� GENOTYPES   .%m� 	� O-A-B   �� ���+�%6 	+ �8�� �
 �� ��� J��L �� J��: �8���+ 	
 t��%� � ���8�: � 	��4I2$(AB BB-OB-OA-OO) 

  �
F� �� � �� �Y0 �� %d ��(GENOTYPES)  	+ �%�1-35  �
&� J��� �� J��:
 �� �Y0 	idOO  � �8�� � 	/R� �� 	� ��� $��+ 	� b: �8� �/6$ ��d �%� ¥�v�8�:O 

 �� �Y0 	id �$ �%� ¥�v AA   �$OA   b:�8� �/6$ �%� ¥�v�8:A   	� �$ �*�$� 	Iu8�
 ¥�v 	/R� ��4d A   �%� 	8�� OB   �$BB  � ¥�v�8�: B  b:�8� �/6$ �%�  	/�$ �� 	�

 ¥�vB   �� z/C 	id �$ �%� 	8�� AB   � �%� ¥�v�8: AB   tR0 ��&� $��+ � b:�8��/6$
 ¥�v "�� ��4d 	+ �$ �
&� AB   . �%� 	8��  

AGGLUTININS  :  

 b:�8� �/6$ �� �����%� �%0 	
 �Y0 �� � �%&� 	�A   	+ 	()�� �K�
 3��$ �� 	� ��:��
  � �� �
�� $��+ �� ��Wr+ANTI A AGGLUTININS   "�� ��4d 	+ �
D��� ;�� 	+

 ¥�v �� �����%� �%0 	+ �%&� 	�B  �K�
 �I�$ �� �� ��Wr+ 	+ �� 	� ��:�� b:�8��/6$
 � �
�� $��+ 	()�� ANTI B AGGLUTININS  .�
D��� ;�� 	+  

 � �8�� �O  �� ��Wr+ 	+ �%� 	� b:�8� �/6$ �� ��%6ANTI B AGGLUTININS , 
ANTI A AGGLUTININS    ¥�v �� ��%6  ANTI A  AGGLUTININS   .%C$ 	+ �%�

b�8� �/6$ 	I0��� 	() ���D
DW 	� � ��  � ���D
DW � �� %�j �� ��Wr+ 	+2-8  
 ��� ��%� ��D*�: 	+ b�8��/6$ �� =C� 	+ �I���� ANTI A AGGLUTININS   	+
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v b:�8��/6$ �� �� ��Wr+ ¥� A   �$ �� 	� ��:�� �� �%S2 	+ANTI B 
AGGLUTININS   ¥�v �� �%S2 	+  �� �� =C� 	id 	+ B   �� 	� ��:�� b:�8��/6$

�4mO$ TITER   �8-10   �S���� 	+ �<+ 	I0�� �� �� ��:�� �� ����2 	+ ���/�
.�A$� ��$� a� ���+ .%C$ %� %4O � �<�  

	+ ��D%&� � �8���	+ ��D%&� � �8���	+ ��D%&� � �8���	+ ��D%&� � �8���    	�/4O b}�8��/6$ � �� �4M�$ N<O	�/4O b}�8��/6$ � �� �4M�$ N<O	�/4O b}�8��/6$ � �� �4M�$ N<O	�/4O b}�8��/6$ � �� �4M�$ N<O : : : :        
 ��Wr+ � ��� �B/H ��  ¦�RB� 	
 �8�� � �� 	/� ANTI-B , ANTI-A   � b�8��/6$

 b:�8� �/6$ � �� .%0 �����%� � �8�� �%0 A   �� �$B  	/42 �����%� �%0 %+ b�8��/6$ �%��
 	id �$ ��� AGGLUTINATE   �
&� tR0 =L�8
 � ���6� � ��� � �$ ��� �) �� E

 � 'W�I��0 �6�  � 	8�� ��� `�%+ 	/�0� 	+ �����%� �8�F0 � 	I0��� �A�� �) �� 	IO�0
 . �
D�$W$ �� ��Wr+ 	+ b�
�/6 �4d  	/�0� 	+ ��/4O  

 � �����%� �%0 � �� HEMOLYSIS   �$ �<��I#C$ � �8�� � �� 	/� 	/� �
D��� ;�� 	+
 �%0 � �� aI#�0 3�$��� 	+ �<� ���  	+ ���  3B/H �� ���+�%6 	+ �<�����

.�
&� tR0 '��9 �4d � �����%�  
 J���/M� ��%6 � �8�� � J���/M� ��%6 � �8�� � J���/M� ��%6 � �8�� � J���/M� ��%6 � �8�� �(BLOOD TYPING)         

  �<��I#�C$ �8�� � ���
 �� .%&� 	8�� 	� �Y0 �� �� 	� �<(�(RECIPIENT)  �$
 �<������ 	8��(DONOR)  	() �� � 	8�� 	R0�8� �� �) %� �� ;�/M� 	��+�%6 �8�� �

 � 	�/4O $� �� �� JY� .%&� 	� �
 BLOOD TYPING   J�K ���9 	+ �� �
D��� ;�� 	+
 . � 
�� $%:$  

 � �$ �
�� r: 	() ��Wr+ � c���%� .%0 �&8�� �SALINE  	+ 	/�0� 	+   ¦�{�� .%B{ 	/

��  ��� 	8 ANTI A AGGLUTININS   � .%B{ 	/
 ANTI B AGGLUTININS   .%0

 �8�� � �%&� 	� �
�� J��� ���9 l�<0%<� � 	() �5�{� �) 	� 	I0��� �
�� ��/(�
 � �� ���<L �0$� �� ��� 	I(� .%0 c���%� .%0 ANTI BODY- ANTIGEN   N<O

 �� ��� $%:$ �4M�$2-35 . �� J��$� %m� �� 	�  J��:  
 � � � �:�4M�$ N<O ��D%&� � ��%6 �/H � �8��:�4M�$ N<O ��D%&� � ��%6 �/H � �8��:�4M�$ N<O ��D%&� � ��%6 �/H � �8��:�4M�$ N<O ��D%&� � ��%6 �/H � �8��        

 �� ��%6  	+ �8�� � �� 	� "�#�$ �
 	8�� "�#�$ �<������ � .%0 7B/H 	+ �%&� 	�
 b}8���/6$ 	+ c���%� .%0 �8�� � �*%0 �<������ � �� .%&� E �� 	� ��:�� ¦ $�� ��

+ c���%�  .%0 �<��I#�C$ �8�A � �� .� .%RC .���� .%DK $� b<�� �*�$� b}8�� �/6$ 	
 � �<��I#�C$ �8�� � �<� ���  	+ 	C%
 ��Wr+ � �<������ �8�� � �� 	<A $� �*�$�
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 b�8�� �/6$ �  "�� �� 	+ �$ �
���
 �<�  ¦�{� 	+ 	/�0� 	+ ��Wr+ TITER   	� 	� �2 ��
 �8�� �  	8�� ��� .%�� .W$��$ 	4� N<O%
  �A%6 � tR0 b}8�� �/6$ � �� �
&� 	���+

�I#C$ 	+ b�8���/6$ ��Wr+ � �<� DILUTION   �8�� � 	/R� �� 	� ��� 	� %�$ "$�8�
 	+ 	() ��D%&� � ��%6 �/H � �<������ �8�� � �� �� ���� b�8�� �/6$ �<��I#�C$
 	+ �$ �
�� $��+ '��9�4d %�$ 	+ ��/4O � 'W�I��0 �e  � 	I0��� �� �$ �<� ��� 

 �Y�W � �� .%C$(JAUNDICE)  $��+ �  . �
�� tR0 ��&�  
ACUTE KIDNEY SHUTOWN ACUTE KIDNEY SHUTOWN ACUTE KIDNEY SHUTOWN ACUTE KIDNEY SHUTOWN      : 	/�0� 	+ �4M�$ N<O � ��D%&� � �8�� � : 	/�0� 	+ �4M�$ N<O � ��D%&� � �8�� � : 	/�0� 	+ �4M�$ N<O � ��D%&� � �8�� � : 	/�0� 	+ �4M�$ N<O � ��D%&� � �8�� �        

 ��6��I�+ � =��2 	��� %BC �$ l$%C �4M�$ N<O � ���%�� � �8�� �SHUTDOWN  
 � �8�� � =��2 $� �
�� $��+ �%�  	()�� �� ���IC� .%\�$ 	+ �� �� c��RO 	()

O�0 �) �� �5�{� �) �� 	() ��D%&� . ;$�� �$ ��%� 	I0��� 	I  
 � �6��I�+ � �� *9 	u8�� 	� 	() 	RR0 	� ����� ;�O � �6��I�+ � "�#�$ �) %� ���� 

SHUTDOWN   . �� $��+ 	/�$ 	� ���RR0 ��� ��8���9 � 3T�L  =��2  
� � x ANTIGEN ANTIBODY  �  �$�� �40 �8�A �� 	S�I� 	+ �4M�$ N<O� �8�� �

 ��{ � �6��I�+ � 	/R� 	� '��9 �4d � �8��VASOCONSTRICTION   . �A%6 tR0  
� ��$��� � 	/�$ 	� ��D�$W$ � ����� �40  �8�A � �� 	S�I� 	+ '��9 �4d � �8�� � x

�$ �
&4� �� ��}  ����%� 38�� � �� �A%6 tR0 ���� $��+ � 1��  �$�5� 	+ �W��I�� �
 . �A$� �4� ��  

� � �� 	8�� ��$��� 	+ b�
�/6 �4d �$W$  x HAPTOGLOBIN  a� � �8���%+ � ��Wr+ )
 � b�
�/6 �4d �$W$ $� �$  �
&���W 	()  ( .%0 b�
�/6 �4d �$�5� a� �  t��%� �$�5�

+ ��yI�$ 	�%&
 � �� a� �$�5� �%&� 	� �
D%&� �� ��$%I/  	+ ���
��� 	� "$��� 	/�0� 	
 ��� 	+ �� 	C%
 	���W . �� �� c��W �� �$%@$ �$�5� � b�
�/6 �4d � �%&� 	� �$ �
�/C$�
 � b�
�/6 �4d � �� ��yI�$ 	�%�
 	
�$ 	() �����
��� � �� 	/� �$ �
D%&� �� �����


 . �A%6 tR0 =L�8
 � ��id � �$ ��� l�0� �� �����
��� 	+ %�$ 	+ =m/H c��W  
I�+ � � �<� 1%I}� 	+ =L�8
 �� ���
��� � �$ 1�� ��$��� E �R5�� ���6� � �6�� 

acute renal shutdown   	� ��$�� =��2 �q%� $� �%�� 	� �
�� tR0 ��&� $��+ �
 �I�d ��� � ����� ��+ �6��I�+ 3O�8y� � "�H���� �� �$ �*� 	u8�� 	� �� $�C��� 	 

( artificial kidney)  �� � 	/�0� 	+.�
�� J��� ���9 h�$ 
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  ديرشم فصل

  د وين３  ودر４دنه او تحثر

(HEMOSTASIS AND BLOOD COAGULATION) 

 � �8�� � HEMOSTASIS   �
�� ��� 	� ���8(�  "�y5� � �8�� � �rBj$
:��� ���8(� 	() "�y5� � �8��� 	/�0� 	+ ��������<���) � N�W�I0�4d  

 E ;�F0 �6� � PLATELET PLUG   	() %\-� � �8�� � �� J�D`�%+ �8�� � �*�: �
 1%I}� 	+ J�v $� �� 	C%
 	+ �� ��� �%�) � �4��}� � �#� �8�%R  � �$ �A$� 	Iu8��

. ��� ���8(� 	() ���� _��q  � �8�� � �� z��$��4d 	+ �8��� J�K  
 �R5� ���6� � �R5� ���6� � �R5� ���6� � �R5� ���6� �(VASCULAR CONSTRICTION):        

 �� �$ �� �%�) �� _B{ �� �� �� 	/� TRAUMA   �R5� 	+ �� �<� ���  	
 ���6�
 ���6� � ��� $��+ ��$�4� �� "��%: 	
 �8�� � �� ��� l$%C � "�� �� 	+ �$ �A$�

 3Mq�� � E %�$ 	+���#<O �RyO � �R5� MYOGENIC   �Mq�� �$ ;�F0 
HUMORAL FACTORS   � �8�� � �$ PLATLETES   �Mq�� �
�� $��+ 	/�$ 	�

 � �8�� � �� =C� �� 	
 �� �Y�� ;$�� 	IO�0 �) �� �� �$ �5�{� �) �� ��$ ;�F0 
PLATLETES  .�
�� ��%� 	�/4O %\-� � �8�� � �$ 	����  

 � PLATLET PLUG   	� : =L*�:� �� "�
 	+ �%&) �� �$ ���*� %DK �� ��� �%�
� �� ��� $��+ ���0 ���*� %DK �� ��  � "��%: J�K $� �8��PLATLETE PLUG   	+

 ����
�$ 3R@ 	+ �
&� $��+ 	� c��%q 	� ��/4O �/
 ��D��� � �8�� � �$ �
D�8
 	/�0�
 �  �� PLATLETE   ;�� ��%� �
 THROMBOCYTES   . ��  

    �$ � �� c9�2 	id�$ � �� c9�2 	id�$ � �� c9�2 	id�$ � �� c9�2 	id�
�� tR0 ��&� _��q � �8�� � "�#�
�� tR0 ��&� _��q � �8�� � "�#�
�� tR0 ��&� _��q � �8�� � "�#�
�� tR0 ��&� _��q � �8�� � "�# : : : :        
 "�y5� c��W � �8�� � �� .��:�� �
$%C �� ��I<  �� %d 	+ ��D`�%+ � �8�� � �%&� 	�
  	+ �
�� tR0 ��&� _��q � �8�� �%DK � �� "�#�$ 	
 �� c9�2 	id �� � �
�� tR0

 b������ � �� �� �� �
�� 	����� 	()�� "�� ���9k  � �� �
 �$ �����  ;�O 
HEMOPHILAI    � �� �%C$ �$ THROMOCYTOPENIA   . �� c��RO 	()  

 b������ � �� 	����I<  	idK :�
�� tR0 ����� ;�O  
 �� 	+ �
D*�: �� 	8� 	+ 	���I<  J�v ��&� 	I(� � �8�� � 	() �8\I0$ ���� 	� �


 	<� 7H���� 	id ,�-� HEPATTIS CTIRRHOSIS   �$ACUTE YELLOW 
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ATROPILY   �� ���H���� 	
 �� 	S�I� 	+ �$ ��
$%C 	����I<  ��&� 	I(� � �8�� �
 	I(��  �8�� � �� 	8� 	+ 	() $�C �/
 � ��%
$%
 	8��W 	L .��F� ��&� _��q � �8���
 ��I<  a#� E ��I<  an� E ��I<  ;��$ b�
�%��%+� �� 	����I<  	u8+ (��D`�%+ ) ��&�

 b���%+ � �$C  c��RO 	() =L*�: � .��  
 b���I��K  c��j t��%� �� 	/�0� 	+ ���%I��
 ��$�: � �4��� � J�K .�$��$�� 	+ ��

 b������ � �$ �#��K   	+ "�y5� �   	+ ��D`�%+ � �����I<  � �8�� � �� ��$�I}� 	+
 b������ �� 	e�%) �
�� $��+ "r�� ���� _��q� �8�� �  �� �</C 	+ 	:� K  � ���C �

	� �C$� 	() ��9  ) �
�� $��+ 	� �
$%C 	��� �� ��&� _��q 	+ �8�� � ad �� ��
 ��
 	� ��� .*�: $��/  ����%I<
 � �4��� � �� ��id 	+ �� 	() �������� ���� 	id 	� �


 b������ �� 	e�%) (��K  	+ a-� � W�n: 34gd � �� 	/� �$ �� �2 �� a-� 	+
 b������ � �� $��+ �
$%C �� ��yI�$K  yI�$ 	+ � �8�� � �$ �A$� �4� ad �� ��

 �� �$%@$ 	+  $%�j � �� 	/� ad �$ �� 7H���� 	+ �8� � �
�� $��+ "r�� ��&� _��q
 b������ 	+ 	/�$ 	� 7
$%C � ��yI�$ � ����4-� � ��$� =L�8
k   	� �A$� "�y5� ��

%:� �� ��$��4
 	+ ��D�8
 ��$%�j � �$ ���H���� 	+ �8� � �� 	/� 	/R� ��4d �  �2$
 b������ � 	() �<(� 	� �<(� '�0$ 	+ c��%q � ��/4OK   �
�� 	�j�� ���<��+
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 �� $� J�2 E �A$� 	Iu8� �� �%�/�F� �� �$ ����� �*� 	+
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 �� =C� �����12  � �� ����� PROTHROMBIN TIME    � �8�� � "�� 	+ �5�%@ �
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=C� ��D`�%+ � �8�� � 	I0��� �$ �
&���W 	�����$ a�#/� � �� =C� �� 	+ �� l��v  	+
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＀اووم يون  

  يود４رشم فصل

  تنفس

(RESPIRATION) 

 (PULMONARY VENTILATION)د سږو ونتلېشن 
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 : �� ���  
� 	() %��0 �4�$ � $�d �� =C� �� 	
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 . ��� 	����� �#+  
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0 �        
(MECHANICS OF PULMONARY VENTILATION) 
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0 � �A$�

 	5�%@ 	4��� 	+ �
�� tR0 ��}  � �
0 � E 	��IL*�: N� � �$ �$�: �8�0 � E �<�I#�$
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CAPACITY  �$RESERVE VOLUME   $�d �$�5� 	id � �$ ��� �6�8��4� 	()
	()  �$ �
�� ���+ �� �
0 	+ �� %C$ 	+ %� � ����� � �� .� c��RO��¨¨  .%I�� �/�

..� ��� b�4(� $�d  
� x VITAL CAPACITY :VITAL CAPACITY  � INSPIRATORY reserve 

volum   �$ tidal volume  ..� c��RO 	() $�d �  
VITAL CAPACITY   � �
0 � 	I0��� �� "�#�$ �� .� c��RO 	()  $�d �$�5� 	id �

 � �$�5� $� �� �Y� ���C 	() �
0 � �<� �4mO$ 	+ 	() ��&�K �:�� �4mO$ hY���
|¢¨¨ . �� ��� J�R{ �� ���2 	+ �%I�� �/�  

| xTOTAL LUNG CAPACITY :TOTAL LUNG CAPACITY  �4mO$ 	id �
#�$ �� .� c��RO 	() $�d �$�5� 	+ 	/�0� 	+ ���� �:�� �4mO$ � 	I0��� ����

 � �� �Y� 	/C$� �� �
0 ���� �C$%+ VITAL  CAPACITY   �$ RESIDUAL 

VOLUME   � �� .� c��RO  	()5800  ..� ��� �8� �� ���2 	+ �%I�� �/�  
 	� � 	8���� =R#� �� �uL 	+ 	��I� %� �$ 	��4S2 J�v �
0 ��¨ – �  [  ���� 	+ �$ a�

��F0.�A$� %m� 	+ c��W 	� �</C ����F0 �*� =R#� �� �</C 3�  
MINUTE RESPIRATORY VOLUME :  
MINUTE RESPIRATORY VOLUME 	+ �� .� c��RO 	() $�d .W�� ���v �id � :
 �%�� 	� �
&/C$� 	� �
0 �� 	5�{� .��TIDAL VOLUMI   �� .%&4� 	+ N�8� �

 � �� l%q MINUTE RESPIRATORY VOLUME  )�� 	e�%) �A$� '9 	+ 	(
 �� 	5�{� .�� 	+ �� =��2 ����� 	+ ����  �<� �0�I� 	+ �$ �
�� $%:$ 	#�8� 

MINUTE RESPIRATORY VOLUME   �� ��� J�R{ .%I�� 
F� �� 	5�{� .�� 	+
(500x12=6000)    �%�� 	� 1,5 MINUTE RESPIRATORY VOLUME   	�  �%I��

� � "�#�$ �
�0�� �� 	5�{� .�� 	+ � �� =C� �� 	+ ��  �
�� ���+ ����� .��F� =C� a
.�
�� �<v$ �� 	5�{� .�� 	+ �/A ��/) 	� N�8�  
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b}�/I�� �(80(ALVEOLAR VENTILATION) :  
 � �
0 � �$ �#�� c��j "���
 ��$W�H � �<+ �<� �$� ;$�� 	+ �� �C%
 	id  �
0 �

 � �� ���� .%0  "$���ALVEALAR DUCTS  , ALVEOLAR SAC ALVEOLI  
 �#�8�BRONCHIOLES   �� $�d 	4� .%�K �� =C� 	+ ¦�n� � �� �� c��RO 	()

 ����� "�#�$ �� 	/� .� $� �C .%RC tSM� � �
�/C$� �� ���IL*�: z������$ �8���+
 � ��� N�8I� TIDAL VOLUME   � $�d .W�� 	4� .%DK 	() $�d � ALVEOLI    	�

 %� ��9 ��$�d ��  	<A �
�/C$� TERMINAL BRONCHIOEES   	() $�d � ���+
 � $�d .W�� �$ �� ��K TERMINAL BRANCHIOL  	()ALVEOLI   � 	� 

DIFFUSION   �� 	e�%) �
�0� �<� 	+ TERMINAL VBRONCHIOLES   �$ 

ALVEOLI   $� .%0 ��I<�� 	+ 	����<���� ��$W�H �#�8� � .� .`8� .%�K 	 �#� ^8� %�
. ��0� 	�%0 �� =C� a� 	+ 	() ����� ��� � 	 �#� .`8�  

DEAD SPACE AIR   �$ DEAD SPACE   � ��$W�H � ��d $�d �#�8� �5�n� �8�A :
��d 	I/d �� �
�� ��A ��  �����A �id 	+ �$ �
�0� 	� 	� �C%
 "���
  "���
 ��$W�H �

 	Ry{ �$ N<�%  E .W�
 	+ 	<� �#�� 	� c��j(TRACHEA)  � $�d $� �� DEAD 

SPACE AIR   �  �$ �
&��4� 	� ���6 "���
 ��$W�H � 	/R�  ��4d 	� �$ �
D��� ;�� 	+
 � 	����A 	id �#� 	� c��j ��d �<+ 	���R� ��$W�H � �� �� � �#� ��9 �#�8� 

DEAD SPACE  	��� 	+ .�
D���  
 � �� =C� 	+ %� � � �#�8� �DEAD SPACE  � �<(� $�d  	+ 	() $�d �(80

 �� ��&:��C 	+ $�d %� � �#�8� � 	() �
0 � ��n� �� 	+ �
&� J��$ �� %��0�4�$
DEAD SPACE   �%� 	� 	�6 ��d $�d  

� �� ����$�A 	+ DEAD SPACE   � $�d� ¨  ..� ��� �<v$ �� ���2 	+ �%I�� �/�  
  

���$���$���$���$:N�F0`TK z�������  '�<M� �$ z���:N�F0`TK z�������  '�<M� �$ z���:N�F0`TK z�������  '�<M� �$ z���:N�F0`TK z�������  '�<M� �$ z���        
(ANATOMIC VERSUS PHYSIOLOGIC DEAD SPACE) 

  � � �#� ���v aI#�0 �#�8� � ALVEOLI    ��$W�H � �� �C%
 ���� ���� �� � �$
 � �/C$ 	� 	C%
 �� "���
 	+ ANATOMIC DEAD SPACE   �
0 �  �
���� ;�� 	+

 �8AALVEOLI   �%� 	� '�4� .%0 �%�/F� � �
0 � ��( NONFUNCTIONAL)  ��
 �/C$ 	C%
 �� "���
 	+��$W�H � .W$��$ 	4� 	+ 	��(80 �8�A �$(PARTIAL 
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FUNCTIONAL)  � ad �C%
 �(80 .*$�� $� .%m� 	� ����� �DEADSPACE   	/4: 	+
 � �� �A$� �� PIYSIOEOGIC DEAD SPACE   '�<M� �� �
D���  ;�� 	+  � 

ANATOMIC DEAD SPACE  .��  
 � �� �� �����A  �id 	+ W�H � �$ �80 	+ �� .� c��RO 	() $�d  .W��  3O�4S� �id �
 .�� 	+ �� �
D��� ;�� 	+ b}�/I��  �(80 � �� �C$� �#�� c��j �<+ "���
 ��$W�H

 �� 	5�{�)DV-T=FREQ x (VAV   
D=V  � �������  �DEAD SPACE   aS2  
  
  
  
  
 
 
 
  
 
 
 
 
  
  

 ����� ��9 3T$�d � ����� ��9 3T$�d � ����� ��9 3T$�d � ����� ��9 3T$�d �        
FUNCTIONS OF THE RESPIRATORY PASSAGE WAYS) 

  	+9-37  $�d �� �� ��� J��L ��9 N�8� � aI#�0  �#�8� � �� �<�	+  � �� �
0
 "��(TRACHEA)E ��Ry{ �*� � �$  	Ry{�  #5� ��9 	�4 ��9 $� ���
 �� : �
�

 �� ��9 ��$�d 	+ ��  ���C �$ 	/C$� �� �
0 	+ $�d .%0 7��0$ 	+ �� �� �jrC
 �W$��BRONCHIOLES   � ��A �� .%0 ���(80 � �� ��TRANSPULMONARY 

PRESSURE   .%0�� �
&��� 	��(80 �� 	/� �8M� �
&� $��+ �C$%+ �<+ 	/�0� 	+
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BRONCHIOLES   � "��  �� 	+ �$ �A$�  ���D�� 	+ ad COLLAPES   �� �
�5� 	+
 . �%� =���5� a� Q�IR#� 	� "�� �$ ���Ry{  

 �5/2 � �%gH � J�v c�Ry{ �$ "�� CARTILAGE PLATES   ��� *�: �� 	� 	()
 � �$ �%� �/gO  �#/� Q$%\�$ �� 	���$�: �$ �%� �5/2 3 �%gH 
F� �� 	u8+ "�� �W$��

� ��<��%
 �$ ��  ������ =L*�: 	() �#/� �/gO ���! �$�: �TERMINAL 
BRONCHIOLES   � �� RESPIRATORY BRONCHIOLES   �W$�� �
D��� ad ;�� 	+

 . �%� ?���$ 3/gO �#/� � �)  
 � �
�$  � %I� �I��0 �� � .%0 7��0$ .%DK 	+ $�d �� ��9 �#�8� 	+ �� =��2 ����� 	+

�4�$ � %�$ 	+ %�i� � ��}   3q%� 	+  b<�� �
&/C$� 	� �
0 .W$��$ � �� 	+ 	() %��0
 �$ ��*� %B{ �� �� �� 	<A �� c��W %DK  �� �*� 	+ =���5� ��D%&� � $�d � �� ��9�2

 ��� �R5� .%0 7��0$ .%DK 	+ �� �%� �$�: �/gO �#/� � �
  
 %� ����� 	() �W�+ � ��9 �#�8�TERMINAL BRONCHIOLES     ��(� � ���+ 	+

 � J��/�I�+$ � .W$��$ .�� ��(� $� �� �
&� ���0 �<� l�@%� 	+ 	/�0�GOBLET  
 �*� � ad �$ �%S2 SUBMOCOSA   � ��9 3#�8� �� �� .%&
%0 �
DW$% $ 	/�0� 	+ ��H
 � %�  	()  �W�+ TERMINAL BRONCHIOLES   � ���+ CILIATED EPITHELIUM 

 +$ � .�� .%d �� �� ��� à�+ 	/�0� 	+ .%S2 J��/I�200  "�� 	+ ���I�T� � .*$� )
 � �� �%� 	��IL*�: CILIA   . �
���� 	��� 	+  

 	#<O �C�v �COUCH REFLEX)  � �� �$ ����� �*� �:��C � "�� �$ c�Ry{ : (
 ���� $��+ � �#<O � �C�v � �$ �� '�#2 %DK �� �
�5� 	+ ����� �<��I0�$� ��%(�

 .%S82 �
�� tR0LARYNX   �$ CARINA   ���Ry{ ��� 	+ �� 	C%
 	id "�� �
�%� =�0�#2 c��W %DK �
&4�#5�.  TERMINAL BRONCHIOLES     �j�yC �

 �� ��� � 	+ �� 	� ��%� �#�8� ��9 	� tyO � N6$� � 	�R8� �yO 	+ ��$�� ����4��
 . �
�� 	����� "�� ���9 	+ �� 	() �4M�$ N<O � �$  �
��  J*� ��  

 �� .�� �Y��� . �
�� �I#C$ �<� ���  	+ .%I�� aEPIGLATTIS   ad �$ �
�� JY�
vocal cards    �$ ��� �/5� �<� ��{ 	+ �/gO N� � �� %C$  	+ �
�� JY� z/�

 �$ ��� �/5� .%0 �W$��$ ��{ 	+ ad crgO ^8� � �H %R{ � �$ �*� 	���+ �:�2 l�S2
 �� =C� �� 	+ EPIGLOTTIS   �$ VOCAL CARDS  Q�IM �  �
0 � $�d �$ �
�jrC
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 �� "�� �� �$ ���Ry{ 	
 �� �$�� �8�A �$ �
�� J��$ 	� "�%�
 �<� ���  	+ 	()
 . ���$ 	� "�%�
 .%0 "�A � �� ��:��  

 	#<O �S�%+ � (SNEEZE REFLEX)  � �� �� 	+ �� .� "�� 	+ �#<O � �C�v � :
$ �
���4MI0$ ¤�O 	+ ��9 	I<L �#�8� � ��9 ��$�d �W�+ 	�R8� ��9 ��$�d � �W�+ � �

 ��9 	� tyO au8+ � MEDULLA   �C�v � 	#<O �S�%+ � �� 	S�I� 	+ �$ �
�� J*� 	�
	� "�%�
 	() ��9 3T$�d 	� �W�+ � �$�� ��8�A ���L �$ �4M�$ N<O "�� 	+ �#<O � 

���C  . �Y�  
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  دوه د４رشم فصل

    د س８و دوران
(PULMONARY CIRCULATION) 

 . 3�����$ z�������  aI#�0 3�$��� � �
0 � . 3�����$ z�������  aI#�0 3�$��� � �
0 � . 3�����$ z�������  aI#�0 3�$��� � �
0 � . 3�����$ z�������  aI#�0 3�$��� � �
0 �        
(PHYSIOLOSIC ANATOMY OF THE PULMONARY CIRCULATION SYSTEM) 

  PULMONARY VESSELS د سږو رګونه 

 "��%� ��T�(PULMONARY ARTERY)   ���W � b�B
 �L � .%I� �I��0 	u8+(APEX)  
 �/FC 	8�� �$ �
&4�#5�  .� 	F� �� 	/
 �$ 7L �� .�� �� �RM� ���� ��� 	+ 	I0���
 "�� 	+ �� ����� � "$��� z�4I#�0 � "�
 � 	������ �
0 � �
�� J*� 	� �
0 	@�
%�

. �
�� 	����� �<� �y�� 	+  	()�� �� ���\-
 �<��/�$� 	+ �� �%� =�j�C  
 	��6� 3Ry{ (BRONCHIAL VESSELS)   �*� 	+ aI#�0 ��$��� � �
0 � 	8��  3���%�

 ���d� � .*W � �$�5� �8�� � �� �
&4�#5� ������%� 3Ry{1-2 [  �6�8��4� 	() �8��
 �
0 � �� �%� 	8�� �<��%� bS�#� �$ ����%� � �
0 � N<O %
 	�����%� 3Ry{ $� ���

 SEPTA CONNECTIVE TISSUE   � ��0� 	8�� 	� ���Ry{ �*� �$ ���� 3Ry{ �� 	/
 � �
0 � �� b��$ ¥� 	+ 	8�� 	/FC �� %&� 	() ���S#� ���8I0$ 38���+ � 	�����%�
 b�B
 �L � =R#� 	��d � b�B
 ¥� �$ b��$ ¥� � 	/�0� �� 	+ �$ ���$ ��9 	� �������

 	� ���d �1-2 [  . �%� 	8�� 	���W  
 . �� aI#�0 	+ �
0 � ��}  . �� aI#�0 	+ �
0 � ��}  . �� aI#�0 	+ �
0 � ��}  . �� aI#�0 	+ �
0 � ��}         

(PRESSURES IN THE PULMONARY SYSTEM) 

 �PRESSSURE PULSE   	+  "��%� � �
0 � �$ b�B
 �L� �8-8�1-38   �� �<�  
  
  
  
  
  
  
  
  



 
 

185 

 

  
 	+ �� ��� J��L �� 	C%
 78���+ 	+ �<� � �8-8�  ��}  � %n
$ � �$ �� 	C%
 ���9 	+

 ��}  z���I#�0 b�B
 �L � �� �</C �/����25  z���I0�� � �$ l�4�0 .%I� �/�
 "��%� ���� � . �� l�4�0 .%I� �/� �� %� 	() %�j � �� ��} (pulmonary artery)  

 	() %�j � �� ��}   z���I#�0 . �� l�4�0 .%I� �/� ��  %�  
 "��%� ���� �(PULMONARY ARTERY)   � b�B
 �L � Q�R�%5� ��}  z���I#�0

 �
�� JY� ;�0 � ���� �� %C$ 	+ J�I�0 � �� 	/�  �� �� �� .%0 ��}  z���I#�0
 �� "��%� ���� 	+ ��}  �$ �
�� 	I<L �� %DK �� b�B
 3L 	+ ��}  	() �� � 	I0���

� �S���� 	+ 	I<L 3��� "��%: �� �%�/�F� 	+ �
0 � 	8�� �� =C� �� 	+ �� ) �<
.�A$�  

  
  
  
  
  
  
 
 
  
  
  
  
  
  

 	+2-38  �<� �0�I� 	+ ��}  z���I#�0 "��%� ���� � �� �<�25  .%I� 3/�
 ��}  z���I0�� � �$ l�4�08  "��%�� ���� � �$ l�4�0 .%I� 3/�mean pressure  

15  �0 .%I� �/� �Y0 ����� 	+ l�4�� ��� J��L ��.  
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MEAN PULMONARY CAPILLARY PRESSURE   b�4(� �T 	5�%@ 	4�5I#� %�H 	+ ��
 ��  �Y�7  b��$ ¥� � �� =��2 	
 �I0r� � �� l�4�0 .%I� �/�MEAN PRESSURE  

 	u8+ �$ �� � �� l�4��0 .%I� �/� .�� �<� �0�I� 	+ ��}  ������� ���� ���� � �$
 ^8� %� l�4�0 �%I� �/�.3A$� %m� 	
 ��� %��i�  

 � Q$%\�$ .��F� �����/M� � ��}  � b��$ t� � PULMONARY WEDGE PRESSURE  
 �� 	5�%@ �� 	+ 3� �
&� �I#�C$ ���  	()  �5�%@CATHETER   �L ��9 ����� �

 � %I�I� t��%� ��4d 	
 �$ �
D%&� �� "��%�� ���� 	+ .%C9�
  �$ b�B
 �L ��
 �$ b��$
�%�� ���� 	+ 	() "��%� ���� ���*� �� � �� ��}  	id �
&� J*� 	� �RM� �*� "�

 � ��$� '9PULMONARY WEDGE PRESSURE   ����� 	+ Q$%\�$ �� �
D��� ;�� 	+
 �<�5  �� �� l�4�0 .%I� �/� PULMONARY WEDGE PRESSURE   ¥� � Q$%\�$

 �� c��W 	() �
�4�0 .%I� 3/� ��� �� .�� 	() ��}  � b��$ 	+ Q$%\�$ 	5�%@ $� ��
CONGESTIVE HEART FAILURE   �$ ��}  � b��$ ¥� � �� PULMONARY 

CAPILLARY PRESSURI   . �
&� .���I0$ .��F� �����/M� �  
:aS2 �8�� � �
0 ��:aS2 �8�� � �
0 ��:aS2 �8�� � �
0 ��:aS2 �8�� � �
0 ��        

(BLOOD BOLUME OF THE LUNGS) :  
 aS2 �8�� � �
0 �450   aI#�0  3�$��� J�v � "�
 � Q�R�%5� �� .%I�� 3/�9 [  	()

 � .� c��RO450  	() �/4: 	� �8�� .%I�� 3/�70  ���+ �$ �� %�/F� 	
 �
0 � .%I�� �/�
. .� ��� a�#5� �� ������� �$ ������%� 	+ �<� ���#� 	+ �� .���  

 � Qr\� 3� $��+ ��}  c��W �� �
0 	+ �� 	/� TRUMPET    �� �� =C� 	+ J�4MI0$ �
R�%5� �$ �
&���W ��}  �� �
0 	
 Q�250   ��$��� � �
0 � �� =C� �� 	
 	8�� .%I�� �/�

 �
0 � 	8�� �� =C� 	
 �$��4d � "�
 � �
&� J��$ �� "$��� z�4I#�0 	
 	() aI#�0
. �
&� J��$ �� "$��� z�4I#�0 	+ �<� ��q��M� 	+ 	/F(
 	()  

*W �	+ ����� ;�O �� �$ ¦�g� � Jא%I� � �� =��2 	+ ����� ;�O � b�B
 ¥� � .  =C�
 3A$� =L%DK �� �/0 	+ �0 �� aS2 	+ �8�� � �
0 � �$ �
&� _4: �� �
0 	+ 	8�� ��

.3A%6  tR0 ��&���W � ��}  � �� ���6� 	+ �
0 � 	/�0� �� 	+ ��  
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  درې د４رشم فصل

  ډيفيوژن فزيکي او د غاز قسمي فشار د غازاتو د

(PHYSICS OF GAS DIFFUSION AND GAS PARTIAL 

PRESSURE) 
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 	+ c$%6 �I��0 � �8M� �� =��2 ����� 	+ "�
 � �� �
D���37  ��(
 � �
�$ � �� �:��

 ��} 47   �� l�@%� 	/�0� 	+ �
�$ � �<� ;�� 	+ $�d �� 	/� �$ �� l�4�0 .%I� �/��
 ad �� ��}  34#{ �
�$ �47 	
 �� �� l�4�0 .%I� �/��OPH2  � �$ �
�� J��L .%0

 	:�� %�j � 	6�� 	+ J�\� � �%� .*$ ���+ �:�� � c�$%2 � "�
 �  ��}  34#{ �
�$
 ��}  �4#{ �
�$ � �� �$%6 �I��05  	
 �$ .%I� �/��100   �� �$%6 �I��0 � �:��

 ��}  �4#{760   	+ "�
 � b<&� �� lr4�0 .%I� �/��37  �� �$%6 �I��074  �/�
�0 .%I� . �� ��� J�R{ �R4  



 
 

193 

 

 : .%0 $�d � %��0�4�$ � 	B
$� �id � �$ t��%� $�d 3(80 �  
N�8� %d � �� 	<A �%� 	� t��%� "�� 	+ $�d � %��0 �4�$ � =m/H $�d 3(80 �  � .%0

 	+ bS�#��$ 	() $�C �/
� �$ �
&��
 	/�0� 	+   $�d � %��0�4�$ � 	C%
 .�� $�d  �(80
 �� $�d 3(80+ �$��$�� 	 	() �8�� ����%� ���� � ad �$ �
&
�: �� 	8�� 	+ �<�

 %�H %��0  �4�$ �  �� .%C$ 	+ �
�%�� ��� 	+ �(80 � J�K �$��$�� 	+ ���#�$ �$�8
���
 	+ �
���
 �<� l�@%� 	+ 	/�0� 	
  ��9 ��$�d � �
0 � $�d 	
�@%�15-34   �� �<�

�C%
 ��$��� ��/I(� 	+ N�8� � ��}  34#{ ��$W�H �  . �� ��� J��L ��  
�� "$%R4� �#�8� 	+ "W���TK ��$W�H ��� "$%R4� �#�8� 	+ "W���TK ��$W�H ��� "$%R4� �#�8� 	+ "W���TK ��$W�H ��� "$%R4� �#�8� 	+ "W���TK ��$W�H �        

(DIFFUSION OF GASES THROUGH THE RESPIRATORY MEMBRANE) 
 RESPIRAORY UNIT :  

 	+7-39 278  �� �<�  �<� �-�jRESPIRATORY UNIT   � �� �
�� J���
ALEOLI   �� %d �� �� ��� *�: 	() 0.2 ALVEOLUS   %DK �$ �%� %B{ .%I� �/��

 	
 �<R� 3@�R��$ ��{ .��M�$ ~�  ���6� � %&/�F� � �� �$�: �� 	+ �� �%� �$�: z���

 �� 	+ �$ �
�� J��� �<� 	+ ���) �� � �� �$�: 	+ �(80 � "��%: �8�� � �� �A$� %m�

 �80 � "���
 ��$W�H � �$ �
&� ��
�� %DK .%0 $�d 3(80 � "��%: �8�� � "�� � �$
 $� �� �#�� c��j �� �C%
 ���v 	+ �8��%� � �
0 ��9 � "$%R4� � ^8�� %� %&/�F�

 � "$%R4�RESPIRATORY MEMBRANE   � ad �$ PULMONARY MEMBRANE   	+
.�
���� ;��  

 �<�7-39 
RESPIRATORY MEMBRANE 

  	+9-39 4� ��� _B{ � �� �� ���  J��L a0� ��� �� "$%R4� �#�8� � �� �<� "$%R
 � 	() �80 �  �� �
�� J��� �80 �� $�C 	F� 	+ �$ .%S2 .%0 �8�� � �� $�C 7�
 '�<M� 	+ 	��D%&� ���#�$ �$�8
��� � �$ ��� 	+ �%S2 � �8�� � 	��D%&� bS�#��$

�A$� %m� 	+ =40.   
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	+ ��� 	+ $�C 7L � 	() $�C �F� � �C%
 �� �5R@ ��/I(� "$%R4� 3#�8� �  J�K ���9
:��  

� �� 	5R@ _��� �80 � x SURFACTANT   ��&4� � ��}  3-B0 _��� 3(80 � �$ �%�
.  �
&� tR0  

� . �� ��� *�: 	() �%S2 ��/�I�+$ z���
 � �� ;��/I�F�$ 3(80  x  
� xEPITHELLIAL BASEMENT MEMBRANE  
 |&/�F� �$ ;��/I�F�$ � �80 �  �� 	 �#� ��}�I0%I�$ 	<���
 �� x ^8�� %� "$%R4� %

.�
�� 	����  
   xCAPILLARY BASEMENT MEMBRANE   ;��/I�FT$ �(80 �� �C%
 .%\�$ 	+ ��

. �
&��/M� �I�� .%0  
¢x CAPILLARY BASEMENT MEMBRANE    

 ��$�`8+ ad �� ��
 �
�� ����� �5R@ �) �� ��$�`8+ 	+ "$%R4� �#�8� � �� �� 	� .%0
0.2  %� 	�0.6  � %I� �%<��� . �  

 W�H  3(80 �%���� "�� %+ b}�/I�$� � =m/H 	+ .  
( EFFECT OF THE VENTILATION PERFUSION RATION ON  

ALVEOLAR GAS CONCENTRATION)  
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  	����I<  .�� �� .� ��� 	����� 	()�� ad �<(� �� 	e�%)2PO �$2PCO   �(80 	+
 �$ bS�#��$ � �� �
 �$ .W$��$ b}�/I�$� �(80 � �� �� �� �� �����/M� ��
 �����I<  �� � �� .� 	/�0� 	+ "$%R4� �#�8� � .W$��$ ���%�� � ���#�$ �$�8
���
 J�2  �%�� "��%: 	8�� %
$%
 �� �� �(80 ���v 	+ �� ��� ~�j �� =C� 	id 	+ 	�q% 

ad �� =��2 ����� 	+ �� $�  b}�/I�� � "�� �� �� ��9�2 �q%� 	+ �
0 � �$ .W$��$ .��
 	+ �� �
�� J��� 	� .W$��$ "��� %+9-37  �� ��� J��L �� �<� 3L �$ ¥� .  

  
  
  
  
  
  
 
 
  
  
  
  
 
  
  

 	L 	+ b}�/I�$� �� �C%
 �8�A 	
 �$ .W$��$ 	4� 	+ "W�� %+ �� �C%
 �8�A 	+ �
0 � ��
 ��q%� �8�A 	+ �$ �
�� J��� "�� 	+ �� "$%R4� �#�8� 	+ "���
 ��$W�H � �� ��9�2

 �� 	� .%0 cr<}� �#�8� 3� �Y0 	+ �� 	S�I� 	+ �� �A$� ��&
$%C 	+ �<4� a�C�
$ "$��� ���� ����� �:�A$� %m� 	+ �� ��:�� b}&/I�$� �.  

 	+ .W$���$ "��� %+ b}&/I�$� �/QAV   �
&� J��L .%0AV  �$ b}&/II�$� 3(80 ��Q   �
 �$ "��%: �8�� �  �� �
0 �� �� �$ �� �80 �� 	+ �%&� 	� ��� 	��6 	+ $� "��%: �8��

 �� ����� b}�/I�$�/QAV  b}�/I�$� �%&� 	� b<�� �� ����� ad) A(V  � �$ �� %�j
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 "��� %+ �80(Q)  "��� %+ b}�/II�$� � �� �� ���/QAV   �
 	+ �� �
�� %�j =IR##�
}�/I�$� �%�� 	� c��RO � �� 	� ��:�� "��� %+ �$ .W$��$ � �� 	+ b/QAV  =R#�

 �d�8I�9(INFINITY)    �%�� 	� J�2 %d 	+ �
��/QAV  �� 	+ ��� �d�8I�9 �� %�j =R#�
 �� � �� �
�� $��+ 	� "���
��$W�H � �� �(80 	@�
%� 	+ "$%R4� �#�8� � �� ��9�2

�$ 	
 �� ��d�+� "�A 	
 =�4d$ 	+ ;�n�� � �*$�� ����� 	+ �� J/QAV   3#+�� �$ 	2%�
�� 	����� 	() ��9�2 ��8���+ ��� �� � 	
 �Y15-34 �� J��$� %m� �� 	� �<�.  

 �� 	/� ��}  34#{ 3(80 �$ "���
 ��$W�H � �� 	/� ��}  34#{ 3(80 �$ "���
 ��$W�H � �� 	/� ��}  34#{ 3(80 �$ "���
 ��$W�H � �� 	/� ��}  34#{ 3(80 �$ "���
 ��$W�H �/QAV    : �� �����: �� �����: �� �����: �� �����        
 3� .� $� �� �8M� �� ����� "��%: 38�� � %�/�F� �(80� �$ b}�/I�$� �(80 �� 	/�

 �(80 ����� �$�8
��� �$ bS�#��$ � ��9 	� "$%R4� �#�8� � �� ��:�� "��� %+
	+ �8M� �%� �$%{ �� =��2 p�-j 	+ "���
  ���#�$  ����� �80 � �� =C� ��2PO  �

1¨0 – 104  $�d �5�n� � �� �
�4�0 .%I� �/��149 – 158  �$ E l�4�0 .%I� �/��
 �8�� ������40  �(80 "�� ��4d 	+ �� �� ����2 	+ l�4�0 .%I� �/��2PCO40 

 �� 	8�� ����� 	+ �$ l�4�0 .%I� �/��45- 46  $��d �5�n� 	+ �$ l�4�0 �%I� �/��
 �$ %�j � ��0.3  �� ��:�� ^8�� %�  

��� �$ bS�#� �$ �(80 ���� �$ bS�#� �$ �(80 ���� �$ bS�#� �$ �(80 ���� �$ bS�#� �$ �(80 �



 �� 	/� 	����}  �4#{ ����#�$ �$�8 �� 	/� 	����}  �4#{ ����#�$ �$�8 �� 	/� 	����}  �4#{ ����#�$ �$�8 �� 	/� 	����}  �4#{ ����#�$ �$�8/QAV     .%0 %�j � .%0 %�j � .%0 %�j � .%0 %�j �
:�� ���#�:�� ���#�:�� ���#�:�� ���#�        

	� ��:�48}&/I�$� �(80 �� 	/�  ��/QAV  �8�� � �$ $�d �(80 � �
�� %�j� ��
 W$�� ^8�� %� ����#�$ �$�8
����$ bS�#��$ � �8�� � $�d �(80 � %�$ 	+ ���� �� ��$W�H

� �� 	+  �� �A$� 	�C� "��� %+ � %&/�F� � �� = �
0 	() "$���  z�4I#�0 � �� 	8�
 �����/M� ���$�(+ � .� �� 	�W$�� 	+ $�(+ .%0 $�d �(80 	� �� .� 	8�� �����  �A$� 	�

 �� 	8�� ����� ����� �(� 	�2PO40  �$ l�4�0 .%I� �/��2PCO  � �<+45- 46 
 �*$�� � �� �(80 	+ �� �� =��2  	id $� �� �� �� ���2 	+ �
�4�0 .%I� �/��

.�
�� J��� 	� �<+ b}�/I�$� b<�� �� 	����}  �4#{ �������$W�H  
 �� 	/� 	����}  �4#{ ����#�$ �$�8
��� �$ bS�#��$ �(80 � �� 	/� 	����}  �4#{ ����#�$ �$�8
��� �$ bS�#��$ �(80 � �� 	/� 	����}  �4#{ ����#�$ �$�8
��� �$ bS�#��$ �(80 � �� 	/� 	����}  �4#{ ����#�$ �$�8
��� �$ bS�#��$ �(80 �/QAV     3d�8I�9 �<+ 3d�8I�9 �<+ 3d�8I�9 �<+ 3d�8I�9 �<+

 �� �� �� ��        
�  �� 	/� %���� �����}  34#{ � ��$W�H 3(80/QAV  �id � �� 3d�8I�9/QAV  %�j�

 bS�#��$ 	� �(80 �� "��%: �8�� � %&/�F� � �� 	<A �%� ~%  c��W %DK .%0 %�����
 "��%: �8�� � %&/�F� � �
0 � �� =��2 �� 	+ �/C$ 	()�� ���#�$ �$������$ �*�$�
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� 	� �(80 �� $�d �$ �%� 	� 1��	+ bS�#��$ � �&d �
&:��C �$ �
&/C$  ��$ ������

��� �%� 	� 1�� "��%: �8�� � �
0 � �� 	<A 3/C$ 	� 	C%
 �� �I#�C$ 	+ ���#�$ �$�8

 �� $�d 	
 �@%� �5�n� 	+ �80� �$2PO  �149- 158 �$2PCO  �$ %�j � �<+0.3  %�
. �� ��:� ^8��  
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  ＇لور د４رشم فصل

  په وينه او د بدن په مايعاتو ک３ د اوکسيجن او کاربندای اکسايد ت５ر４دنه

(TRANSPORT OF OXYGEN AND CARBONDIOXIDE IN 

THE BLOOD AND BODY FLUIDS) 

  t�� %� .%0 b�
�/� �4d � �� �C$� 	� �8�� �
0 � bS�#��$  �� 	/� 	() �� �(80 �
 ?%y� � �%S2 � �8A�� bS�#��$ 	I/d �$ �
�� J*� 	� �%&/�F� ���S#� � �<� 	+

 � 	/�0� 	+  b�
�/6 �4d � �����%� �%0 � �
D�$W$ .��F�30-100   bS�#��$ c��W .�8�
��� �2 	+ �� ��Wr+ 	+ �8�� �  . �
���5I�$ �<�  

 �� 	S�I� 	
 �$ ��� ���M� .%0 ��$�� ��/I(� ��$GH � bS�#��$ �� �%S2 	+ �#� �
 	�%�
 	/0� 	+ �%�/�F� � ���S#� � �� �
�� $��+ ���#�$ �$�8
��� �$�5� c��W 	()��
 �8�A � "�� 	+ bS�#��$ � �� 	8�� 	+ ���#�$ �$�8
��� �
�� J*� 	� �(80 �
0 �

�*�: t��%� .%0 ��$�� ����4�� � J�5I�$ ���#�$ �$�8
��� � �$ �15-20   �����W .�8�
 .  
    : 	����}  ���#�$ �$�8
��� �$ bS�#��$ � �� ���S#� �$ 	8�� E �
0 	+: 	����}  ���#�$ �$�8
��� �$ bS�#��$ � �� ���S#� �$ 	8�� E �
0 	+: 	����}  ���#�$ �$�8
��� �$ bS�#��$ � �� ���S#� �$ 	8�� E �
0 	+: 	����}  ���#�$ �$�8
��� �$ bS�#��$ � �� ���S#� �$ 	8�� E �
0 	+        

 	� ��A �
 	() ��A �� � W�H �� �� 	/� .� ��� .���$ 	� �� �� ���\-
 ��8�<(� 	+
��+ �� 	() ��A �� � 	/�0� 	+ "����DK � �� =�%2 $� ��� =�%2 �
 �%�� ��}  	�

 � 	() �80 � bS�#��$ �� 	/� "�� ��4d 	+ �
�� $%:$ �%� ��}  	I<L �� 	� ��A
 ���S#� =R#� ��  %�/�F� 	+ �80 	+ �� ��}  �4#{ bS�#��$ � �
�%�� 	� %�/�F� �
0
 	/�  N<O %
 �
�%�� ��� 	+ �%S2 $�C��� � 	()�� bS�#��$ 	/�0� �� 	+ �� c��W 	�

� � �%S2 � �� ���#�$ �$�8
��� �
�0�� ?%y� 	+ bS�#��$ �� =C� 	+ ;����
�I�
 �  �$ �A 	���+  ��}  �4#{  ���#�$  �$�8
��� � �� 	8�� 	+ �%S2 � �
�� $��+ 	()��
 =�<���(�� ��4d � �� 	S�I� 	+ �$ ��� ���� �� %&/�F� �S#� 	+ 	/�0� 	+ ��}  ��

�
0 � ��}  �4#{ ���#�$ �$�8
��� � '�0$ 	+  .�
D%&� �� �(80 	+ 	() %&/�F� �  
 	/�0� 	+ �8�� � �
0 � �I#�C$ bS#��$ � 	/�0� 	+ �8�� � �
0 � �I#�C$ bS#��$ � 	/�0� 	+ �8�� � �
0 � �I#�C$ bS#��$ � 	/�0� 	+ �8�� � �
0 � �I#�C$ bS#��$ �        

(UPTAKE OF OXYGEN BY THE PULMONARY BLOOD)        
 	+1- 40   � �<+ �� �A$� %m� 	
 ��
� 	� %�/�F� �
0 � �80 �
0 � �� �<� �8���+

 	+ �� ��� J��L ^8�� %� �8�� � �
0 � �$ $�d �(80 � ���� �����<���� � bS�#��$
 �� $�d �(802PO  �<� �0�I� 	+104   � �
0 � �� �� $� J�2 �$ l�4�0 .%I� �/��
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 	+  %�/�F� �� $�C ����%�+ J�K �0�I� 	40   � 	8��  E�
&� J��� l�4�0 .%I� �/��
 � ,�-� �� 	
 ��� �� 	� �:�#�$ �B�-� bS�#��$ 	C%
 	���W 	/FC �$ �
�%�� 	() �
0

 �
�%�� ��� 	+ %�/�F� � �
0 � 	() �#� � bS�#��$ �� ~%  �Y��� ��} 64  .%I� �/��
 .�� l�4�0  

104- 40  =64   
 �1- 40   �� %�/�F� 	+ 	8�� �� 	/� ��� J��L 	/�0�  	+ �8-8� � �� a0� 	+ �<�

 �
D%��2PO   �4��� � %�/�F� � 	8�� �� 	/� �$ ��� ���� .%0 ��I<�� 	+ ��  	8�� 	+
 �8�� � �
�0�� 	� �C%
 hY��� 	() �/4: � �C%
2PO  E104  	� �
�4�0 .%I�  �/��

.�
&0�                                                         
:	/�0� 	+ �8�� ����%� � J�5I�$ bS�#��$  �:	/�0� 	+ �8�� ����%� � J�5I�$ bS�#��$  �:	/�0� 	+ �8�� ����%� � J�5I�$ bS�#��$  �:	/�0� 	+ �8�� ����%� � J�5I�$ bS�#��$  �        

(TRANSPORT OF OXYGEN IN THE ARTERIAL BLOOD):  

 �A$� 	() �
0 � 	8�� �� 	� b�W$ ¥�98 [    �$ �
D%&� 	() ��9 � %&/�F� 3(80 �
 �$ �/C$ bS�#�2PO =104 ,    	()�� ad �<(� �� �A 	���+ 	� �
�4�0 �%I� �/��

 ��� �$ .� ��� 	�����2[  	8��   ��� �$ bS�#� �$ ��9 � "$��� 3Ry{ � 	() %n
$ �
 � �(80 � �� �� 	� �
 �� 	8�� ����� �$ �
&� J*� 	� �C%
 3S#� �
0 � �$��  ��$GH
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 7��0$ 	+ 	() �8�� �H��� � 	�����$ b:�����d � b<�� �A$� 	�R8� 	
 Q�4�5I#� 	/�$ 	�

R� �� 	� �� 	� �9�D%&� �� 	�R8� 	+ �C%
 �0�#2 ����4�� � =m/H �8�� � �� 	/
 ���#�$ �$�8
��� �8�� � �� �� 	� .%0 �� a� %�K 	� ���#�$ �$�8
��� �8�� � =R#�
 a�5I#� %�H b<�� �%� %���� a� ��������� 	+ �C%
 �0�#2 ����4�� � 	�R8� 	4�5I#�

 a�5I#� %�H ����#�$ �$�8
��� � �� c��W %�K �� %���� 	� �
�$ � �� ���S#� 	+ %����
 z���
��� ��0$ �� �� .%0 t��%� 	id)( 32COH  	+ 	�%&
 ��0$ $� �$ �
D*�: 	()��

. �
&��
 ������w �I���
��� ��
 �$ b:�����d  

33222 HCOHCOHOHCO +

→→+  
��� %���� a�5I#� ��{ ��������� 	+ �C%
 �0�#2 ����4�� � b:�����d ������w  $� ��

 	() �A��d�� �� ��� � 	I0��� b<�� �� ��{ %DK �� ���IO�0 �) ��Y��� 	+ �� %����
. �
&4� .�8� 	u8+ %���� ��  

  aI#�0 ��GC$ ����4�� �B�-� .��F� J�%I8� � =���M  �#�8� �  
(PERPIPHERAL CHEMORCEPTOR SYSTEM FOR CONTROL OF 

RESPIRATORY ACTIVITY) 

   � ��%� �#�8� � �B�-� � �� � � ��:�� ad ;����<�� ; �
  �� .��F� =���M 
 	+ �$ �� c��RO 	() aI#�0 ��GC$  ����4��4-41   . �� ��� J��L �� �<�  
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 � �$ �� ���:�� �GC$ ����4�� �RyO �j�yC �� aI#�0 �� 	+ �� 
CHEMORECEPTORS   J��� �� �����A �) 	+ ����
 � 	() ����� �� �
D��� ;�� 	+

 ���#�$ �$�8
��� =R#� �� t�0�#2 �� �
�5� 	+ %�i� � bS�#��$ � �8�� � �� �
��
 �� ���� 	+ 	��/8e0 3RyO �GC$ �� � �� c��W %DK 	� =m/H ������$ b:�����d � �$

M  �#�8� � "�� �� 	+ �$  �
&� J�*� 	� ��%� �#�8� ��� z��� �� J�%I8� 	+ =���
 	
 �GC$ ����4�� $� Q$%\�$ CAROTID BODIES    .W$��$ .�� �$  AORTIC BODIES  

 . �
�� J��� �� ������%� 	+ N� �$ �8�0 � "�
 � �� a� %DK �$ �%� ��A ��  
  COMMON CAROTID ARTERIES   �� �%� ��A �� ��$�C �*$�� 	+ �$�: � 

AFFERENT  � 	� ���� � � HERING   ��9 � tyO DORSAL RESPIRATORY  
 � �
�� J*� 	� �C%
 AORTIC BODIES    '�{ � %n
$ � �GC$ ����4�� ( AORTIC 

ARCH)    �� � �� �%� ��A �� ���>�$ 	+ AFFERENT     � 	����� 3RyO VAGUS  
 � ��9 � tyO MEDULLA  %� 	
 �� =C� 	)  �
&� J*� 	� �C%
 �#�8� 3�/C ����

 � �<� ��{ 	+ �GC$ ����4�� �� 	I<L 	() �2 ����� � =m/H bS�#��$ � �� 	8��
 �8�� ����%� � �� �� =C� 	id 	+  Q�j�yC �A$� ���9 	�R8� 2PO   �  30-60   �/��

 ����4�� ad  =m/H "��$ � b:�����d � �$ =m/H ���#�$ �$�8
��� � �� 	I<L 	� �%I�
 �� $� J�2 �
����W �<� a�5I#� 	+ =���M  �#�8� "�� �� 	+ �$ �*�$� . 	�R8� 	
 �GC$

� ��  � �� .�8� .�� 	� %���� �GC$ ����4�� � =R#� %����  a�5I#� 	����I<  �*$��
  N�I�$%+ a�5I#� %�H =m/H "��$ b:�����d � �$  =m/H � ���#�$ �$�8
��� � .%m� 	�

 a�5I#� %�H =m/H � ���#�$ �$�8
��� � b<&� �
�� $��+ 	� c��%q "$�8� 	� %����
 	�R8� ���%� =R#� .�8� 	u8�+ �A$� 	� ^8�� ��9 � �GC$ ����4�� �B�-� � �� 	�R8�

$�8
��� � 	/�0� �� 	+ �
�� $��+ 	� b�%4� �<��  � "�
 � %���� a�5I#� %�H ���#�$ �
. �� *� =�4d$ � �� ��%� 	+  
J��� c��O .%0 ��-� ��� 	�J��� c��O .%0 ��-� ��� 	�J��� c��O .%0 ��-� ��� 	�J��� c��O .%0 ��-� ��� 	�( ACCLIMATIZATION)             

 �: 	���+ 	() �-B0 	� %-
 � �$ �� "$�� 	���+ �� �� b4� 	+ .%H� "�#�$ �� �� 	/�
 	��&e: .%H � �%�� 	� �
�� ���(� .%0 ����I0 � 	/�$ 	� ��$�4� � bS�#��$ � ��
 �� cr<}� �8���+ �� =C� 	
 ��$�4� � bS�#��$ � �� $%:$ �� .��� 	+ �A��� ��

�� $��+ �� =C� 	+ ��&e: z�� � � =��2 $� �� �
�� $��+ 	��� � ACCLIMA 

TIZATION   � ��%� 3#�8�  �� �
�� %<  �0$� .��+ 	� c�R�$ �� �� � �
D��� ;�� 	+
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 �FC �� .��� 	+ �A�� ����� �� ���5/4   �$ ���#�$ �$�8
��� � =�0�#2 	C%

2 ����� 	+ �� 	R8� 	id �8M� ���4� �� �
�5� 	+ %�i� � ������$ b:�����d � �� =��

 �8�� ����%�2PCO  �� 	
 �$ ��� $��+ 	� �� '�$ ��*�$� ��$����W �� N�8� 	+ 	/�0� 	

 tR0 =L%TK � b}�/I�� �(80 � 	/�$ 	� ��$�4� � bS�#��$ �  	�R8� �#�8� �� =C�

 � �� �A�� ���� �� .�� 	+ �8M� �
��400 – 500 [  tR0 =L%DK � b}�/I�� �(80 �
 �I2  �
�� .���I0$ 	() J�4MI0$ � bS�#��$ �6 	 �q$ � �� =��2 �� 	+ �� �A%6
 	�%+ 	() N�8� � bS�#��$ �� ��� .�� �$ �%�� ad 	
%S� .%0 ��&e:� �%H � �� %�� ��

20000  � z/C .%\�$ �
&� ���(� .%0 ���I0 �#�8� � �� 	���
 	v�  EVEREST   �e:
� 	���+ �<� �S���� 	+ 	� ���) .���I0$ 	() N�8� � bS�#��$ � �� �� 	� �
 ��

.�Y��  
:�� =C� 	+ b�%4� � a�m8� 3#�8�:�� =C� 	+ b�%4� � a�m8� 3#�8�:�� =C� 	+ b�%4� � a�m8� 3#�8�:�� =C� 	+ b�%4� � a�m8� 3#�8�        

REGULATION OF RESPIRATION DURING EXCERCISE   
 �� =L*�: 	+ ���#�$ �$� b
��� �$ ?%y� 	+ bS�#��$ � �� =C� 	+ b�%4� ���� �

 �I220   �</C ��8� =-j ����F0 	+ �� *�� ������ =L%�K .�8� �� ��  	/� ��
 ��$����W �� b}�/I�� 	+ �80 � �<� ���O 	+ ��$� ��$����W �� ;���
�I�� 	+ "�
�

. �A$�  
 %<  �0$� �� ��� � �� �
�� tR0 =L%�K � b}�/I�� � b�%4� ��� �� 	��RR0 	id
 �$ �$�8
��� � �<+ �� %�$ 	
 ��$%�i� ����4�� � "�
 � �� =C� 	+ b�%4� � �� �
��

 �$ ���#� � �� 	<A �� 	� p�-j =�4� bS�#��$ ��$ ��$����W =m/H � b:�����d �
 b�� ����%�2,PCOPH  �$2PO  ����4�� ���v �� 	+  �� �� ;�/M� 	() �W$��$ �

 	�R8� � N�8� � �� �
&� J��� 	� %��i� ;�� 	() =I��2 ����� =R#� �� �����I< 
.3A%6� tR0 

 � � � ��I/���8
$ J�%I8� �#�8��I/���8
$ J�%I8� �#�8��I/���8
$ J�%I8� �#�8��I/���8
$ J�%I8� �#�8�        
(ABNORMALITIES OF RESPIRATORY CONTROL)        

 ��B-�$ �#�8� ��B-�$ �#�8� ��B-�$ �#�8� ��B-�$ �#�8�(RESPIRATORY DEPRESSION)        
�4��$ �H�� ��4��$ �H�� ��4��$ �H�� ��4��$ �H�� �( BRAIN EDEMA)        

 �� �$ ��B-�$ 	+ %�$ 	+ �/�$�O ��/I(� � ��%� �#�8�  �H�� � �
���
  �<� J�M  %�H
 �H��� � Q$%\�$ c�g�q%� �0$� �� �
�� $��+ %�$ 	+ ��q%� �H��� � Q$%\�$ �4��$
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 � ���6� �  ���L �� �A$� ���9 ��}  � 	��6� �H�� � ad �$ �
�� tR0 7
$%C � �#�
 J�M  %�H 	+ ���L 	����� �RyO 3�� �Y��� 	+ �� �� tR0 =L�8
 ;�� �� 34#{ �<�

$ � ��%� �#�8� �� =��2 �� �4��$ 	+ ���� � ,�-� �� 	+ �� tR0 �8�Y�� �� .%C$ 	+ �
 J�M  %�H 	+ �<� ;�� 	+ �� �$ ��B-�$   �4��$ �H�� � �� ���IC� �8�A 	+ �
���
 =��2

 �)�� � ���L �� ��4� ��}  �/C$� s-{ � 	/�0� 	+ ��9�/-� z���� %FT�d ����� �
�#�8� �� .��+ 	� �5�{� .�� tR0 =���M  	�%�
 � ��%�  

 PRESSURE CONUS ::::        
 �8M� �
&� $��+ �� �������� �H��� �$ t�%(� �H��� 	+ �� �� =��2 ��y(� �� $�

 � $�C 	I<L 	/y
 %�$ 	+ ��}  c��W � �R{ �H��� � FORAMEN MAGNUM    ��� 	+
 3A�8� 	� $�C 	I<L �� ���0 �� 	+ 	/y
 .W$�$ 	���W .�� %�$  	+ ��}  �� � �
�� 	/�v
 ��%� �#�8�  '�0$ �� 	+ �
D�8
 �<� ;�� �� �$ �4#{ 	+ ��/+ �/y
 � "��%: �8�� � �$

 �<� ;�� �� �$ �4#{ 	+ ad �<�  ;�� $�� �4#{ 	+  �$ ��%� �#�8� '�0$ ��+ �
D�8
 
A$� s{��  �$ �
�� .Y� %�$ 	+ ����2 78���+ �� � "�g�%� ������ �H�� � 	/� 	/� �� �

 � �� �� �$�&�  adSPINAL TYPE    %�$ 	+ ��}  c��W � �R{ �H��� � _��� �
�� $%:$
 � 	/y
 �$ 3A$� 	I<L �<� _�%0 	+ ��/+ J���� 3��� ��(� � FORAMEN MAGNUM  

 �) �� � 	I0��� �$ ��� 	/�v ��� 	+.�
&� tR0 �8�Y� �  ���H���� � 	() �5�{�  
  ���(�
( ANESTHESIA)  :  
  � ���6$�� z���� ��� �$ ���(�
  �8�A � ���� an� �
 ��B-�$ �� �$ s{�� �#�8� �

 �
�� $��+ 	() ¦�RB� 	� �$�5� c��W MORPHINE   �$ HALOTHANE  �$ a� %�K 	()
 �SODIUM PENTO BARBITAL   � �$HALOTHANE   �
�� $��+ c��W %DK 	() ¦�RB� �

 . �
�� tR0 ��B-�$ � ���� �}� �#�8� � 	() �%I�$ �  
  PERIODIC BREATHING :  
  	+  �
&� $��+ �� ��9�2 �q%� ��/I(� 	+ ��  �� N�8� ����� %�H �� N�8� z����%+

 �-B0 	+ N�8� �� 	I0��� ��� N�8� ��� .��+ 	� =C� a� �� � "�#�$ �� =��2 �� �$
 	+ �<� ��$%<� �$ �#+ 	�%+ 	+ �<��0 �#�8� $� ��  �
���
 �<� 3�{�� 	+ �I2 ��

 . �� *� ����� � �� ��9�2 �8�A  
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 � �%� =���4O c��W �� �<� an�  �� N�8� z����%+ � CHEYNE STOKES   N�8�
 � N�8� z����%+ J�K $� �� �� c��RO 	()45   ��� %� 	() �����3  ;$�� ���+ �5�{� 

. �
D�$%<� �$  
  � �� *� ����� �  	/� 	/� �� �<� �
 N�8� z����%+ � BIOTS RESPIRATION   	+

 %�  �� =�<���(�� �/j$ �C �� *� ����� � �� ���g�q%� �H��� 	+  �� �
D��� ;��
 �<��0 �#�8� �� N�8� �<�  �� 	+ �$ ��� _q$� �� 	� ���+ 	0�$1-2-3-4    �� �$

�0 �#�8� ��$����W  �<� ��$%<� 	+ =��2 $� �� �A$� s{�� 	+ Q�IM � N�8� �#+ �/<�
 ��� ;$��  ���+ �5�{� ��� %� �� ���IC� �8�A 	+ �$ ����� �#� � 	I0���  

 � � � � CHEYNE STOKES     :;����<�� �0�0$ N�8�:;����<�� �0�0$ N�8�:;����<�� �0�0$ N�8�:;����<�� �0�0$ N�8�        
 	+  38�� � �
0 � �� J�
 �<� ��� �$ _�%0 	+ N�8� �� N�8� z����%+ �� =C� 	)

2PCO  � �
&0�� 	IH��� 	8�� �
0 �� �� 	/� 	I0��� ����� �) �$ ��� $��+ ��58� ��
 �$�5� a� � �8��2PCO  �
0 � 	� ��%� N�8� 	I0��� ����� �) �$ �
D��� N�8� %�$ 	+

 ��
� ��%� �#�8� � �$ �
&0� �%� ���#�$ �$� b
��� c��W �� 	8��  	id 	+ ��� 	�R8�
 	+ �� 3��� �$%<� N�8� z���T%+ "�� �� 	+ �$ �A$� =���M  	+  %�$11- 41  	
 �� a0�

.�A$� %m� 	+ "�� 	L  
 �CHEYNE STOKES    �� �
�� $��+ �� =��2 	����  ;�O 	+ .*W � c��W %�K N�8�

 	� ���� �� =��2 	+ ����� ;�O � .*W � �Y�� ;$�� �I���� �) �I2 �$ �A�� �) ���L
 	/�0� 	+ �
0 �� �4��$ � �� =��2 	+ 	���� ;�O � .*W � ad �$ %�$ 	+ "��%: �B
 � �8�� �

 tR0 N�8� J�K �� � �I#C$ a� bS�#��$ �.�
&�  
 	���� ;�O 3#�8� � 	���� ;�O 3#�8� � 	���� ;�O 3#�8� � 	���� ;�O 3#�8� �(RESPIRATORY INSUFFICIENCY)     : : : :        

 ���+ ���&d�+ 	+ ���0�0$ z�������  � ��$�� �$ ��(}� ���� �}� �#�8� � �� 	e�%)
 �� %d �
�� $��+ 	/R� 	� ���RR0 ��/I(� � �� 7I/� ��8
$ ��/I(� N�8� �  ad �$ �%� .*$

�� � �%� c��%q 	� ��$�� �<� r: r: 	+ ��  	L ���� �}� �#�8� 	+ �� .��+ 	�
. �Y� $��+ ���8�$ .%0 ���2rBj$ �R@ �#�8� �����9 � �Y��� �� �� ;W9 �
&d�+�  

EUPNEA      :3T$� 	� N�8� J�� ��� :  
TACHYPNEA     .��$� 	� N�8� _�%0 :  
BRADYPNEA      �%� �8M� N�8� �B
 � :  
HYPERPNEA      �%� �8M� N�8� �B
 � :  
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HYPERPNEA      .�
&� ��� 	� �2 c��W %DK b}�/I�� �(80 � :  
HYPONEA     �� =��2 '�<M� ��8�+%F���d � :  

ANOXIA      �  �� ���S#� 	+ Qrj$ b<�� ��$� 	� ��$�I}� bS�#��$ � :
 �&� =C� 388� 	+ �� �
&� ��� 	� ��$�4� bS�#��$ ANOXIA   ��A 	+ �rBj$

HYPOXIA  �
&� J���� p�:%� 	� .  
ANOXEMIA  ��� b� b<�� �� =��2 ��$�I}� �� bS�#��$ � �� ���M��� 	+ "��
 � :

 ��:�� �� ���M���  	
 "�
 � ��$�4� bS�#�$ � �� 	id 	+ �� �
�� ��� 	� =��2 	id
 � �� �rBj$ 	/
 .�� ��A 	+ �� � �$ �� HYPOXEMIA   J�4MI0$ c��W �
���� ;�� 	+

. �%�  
HYPERCAPNIA  "�
 � : . �
&� ��� 	� �$�5� c��W ���#�$ �$� b
��� � �� ���M��� 	+  
HYPOCAPNIA  �� =��2 '�<M� ��8F� %F��d � :  

ACAPNIA . �%� J�4MI0$ ��A 	
 ��8F� �FT�d � Q$%\�$ :  
:�
�� $��+ 	/R� 	� ���I/O �4n� ���� � 	���� ;�O �#�8� .%m� 	� �������  ��  

� �(80 � �� ��$�O 	id  x. �
�� tR0 ��$�4� � b}�/I��  
� $��+ ��$�4� �ì1 ��9�2 	����� 	+ ��$W�H � ��9 	� �}H  �#�8� � �� ��$�O 	id x

. ���  
� $��+ ��$�4� �� J�5I�$ 	+ bS�#��$ � ��� 	+ ���S#� � 	() �
0 � �� 	��RR0 	id x

 ���.�*�$� ��58�  
         : �
�� tR0 b}�/I���RT�d �(80 � �� 3I/���8
$ 	id : �
�� tR0 b}�/I���RT�d �(80 � �� 3I/���8
$ 	id : �
�� tR0 b}�/I���RT�d �(80 � �� 3I/���8
$ 	id : �
�� tR0 b}�/I���RT�d �(80 � �� 3I/���8
$ 	id        

 3(80 � 	6�� pq$� 	+ �/   ��rgO �#�� �  : �/  ��rgO �#�8� � : s�$
 �
�� tR0 b}�/I���RT�d-   � ��rgO �#�8� �/���� ���� � �/  �/gO �#�8� � b<��

�� 	id 	6�� 	+ J�\� �  �
�� 	q��M� Q$%\�$ 	/�0� 	+ =���M  c��W � �� "�H�� POLIO  
 � �$ �:�2 l�S2 � �� �$ �� 	IC$ _B{ ;�� 	+ 3� �� ��(� � �*�H � �� �$ 7H���� 	+

�/  � ��rgO 38B
 �� ���� N�8� �FC  �� ��9�2 	+.  
 	��/<� ��� 	+ ad  �I/���8
$ $� ��� tR0 ��$����W � ���  �#�8� �� �H���� 	id : l

 :�
&� J���  .%0  
� ��8
$ 	id x �$ �4I0$ 	+ 	<� �� c��W =���5� ��9 ��$�d � �� �id 	+ �� �I/�

 . �� ���H���� �4�����$  
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�� 	+ 	<� �� c��W =���5� ���(80 � �
0 � �� �id 	+ �� �I/� ��8
$ 	id  xR ) W�/� %
 . �
&� ��4�����$ �$ 'W�%R  	+ �
0 �  (^�� �%�  

 �0 �$ �
0 � �� �id 	+  �� �I/� ��8
$ 	id x 	+ 	<� �*�$� ��58� �� N���/F��� �8�
 'W������ %0-   .�� ���� �0$� �$  

� ��8
$ ��/I(� ��� . ��� $��+ ��58� �� c��{ 	+ ���� 	
 �
0 � �� 7H���� 	id x
. �*�$� ��$�4� �� c��{ 	+ ���� 	+ �
0 � �I/�  

�
0 � 	/�0� 	+ ��/4O 32$%: � 	<� ��$�4� �C�0 � "$%R4� �#�8� � :s�$  �C%
 �8�Aí  �
 ��D`8
 � "$%R4� �#�8� � : l 	/�0� 	+ %#��� �$ W�/� %R� � t�%(� �#� � �
0 � �I#�$
 ���� �0$� �$ 'W�<�/0 E 'W�/� %R�  %�v �i
 	8�0 E �4��$ � �
0 � 	<� �� =��2 	+

. ��  

 �8�A � �
0 � :�% ����8
$ �C VENTILATION PERFUSION   � �
0 � 	<� E =R#�

: �� �4�����$ �� �$ W�R��%� 	+ "��%�  
�:�I/���8
$ J�5I�$ �� bS�#��$ � ��� 	+ ���S#� � 	() �
0 � x  

 � �*�$� ��$�4� �� J�5I�$ 	
 bS�#��$ � ��� 	+ ���S#� � 	() �
0 � ��$�O s/I(�

�/6 �4d .W$��$ � �� �� =��2 �� 	
 �� �� ��4��$ 	+ 	6�� 	+ J�\� � bS�#��$ � b�

 .�� �� Y&H$ �� a4#� 	+ ��#�$���� b
��� � J�K ��4d 	
 �� 	� ��:�� .��
 	� J�5I�$
 ���S#� � "�� ��4d 	+ �� 	� .����  .��F� J�5I�$ � bS�#��$ � b�
�/6 �4d .W$��$ 	���W

 ��4<�0$ �O�� � ��gO � �� �$ ��$�4� � ���d � 3R/{ �  �� "��%: a� �8�� � ��� 	
 	+
.�� ��� $��+ %�$  

HYPOXIA    
 =R#� �� �
�� ��� 	� ��$�4� bS�#��$ � bS�#��$ � �� 	C%
 	+ ���S#� �ANOXIA 

  �� 	+. .��� 	����� 	()�� �� ��%� 	+ �-
 � �� .� ��� 	��R{ �rBj$ p�-j 	�
 s�8y� ��$�(+ � b<�� �� ��� $%:$ h�8
 s�8y� ��/I(� ��#� �FT�d � �� ���IC�

 h�8
 ���9 	
 �� E �Y��� �� 	� 	09 	� =�4d$ �FC ���+ 	0�$ %� ��  ���/<� ���/)
. ��� 	����� 	()�� "��  

� xHYPOXIC   HYPOXIA  

� x ANEMIC    HYPOXIA  

� x  ISCHEMIC      HYPOXIA   �� STAGNANT  HYPOXIA    
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| x HISTOTOXIC     HYPOXIA    
HYPOXIC    HYPOXIA :  

 d J�K �� 	+� �� 	8��  ����%� 	
 �� ��#� �FT�2PO     	+ �$ �A$� %m� 	+ ��$�4�
 � ��  ���IC� ���$�(+ ANOXIC ANOXIA    ��� 	+ ��#� �FT�d J�K $� .�D��� ad ;�� 	+

 	+  	<� �� ��9�2 3q%� ���� �8�A 	+  �$ ���O����$ �*�� 	+ ��  �</C ����  
ALOVEOLAR CAPILLARY DIFFUSION BLOCK HYPOVENTILATION    	+ �$ 

VENTILATION PERFUSION IMBALANCEE  . �
�� 	���� ��  
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  م يون＀ات

  فصل ＊پ８ د４رشم

  د عصبي سيستم ترتيب او تنظيم

((((ORGANIZATION OF THE NERVOUS SYSTEM) 

 b�}�$ 	+ �%S2 � ���
 �Y�� ��%� �-
  �� 	+ �<��I0��  �� �� 	� ��<(�
 	+ ad �$ �5�%@ 3��5I�$ 	+ �id � E ��}8��+ NEUROMUSCULAR JUNCTIONS  

. ��d�+� 	����A  
  "r+ 3��4O aI#�0 3RyO�  

(GENERAL DESIGN OF THE NER VOUS SYSTEM) 

 "����� aI#�0 ���%� 3RyO � "����� aI#�0 ���%� 3RyO � "����� aI#�0 ���%� 3RyO � "����� aI#�0 ���%� 3RyO �        
(THE CENTRAL NEURONS SYSTEM)  

  
  
  
  
 
 
 
 
 
 
 
 
  
 
  	�������� c��W 	() ����/�
 �0 � �� aI#�0 ���%� 3RyO 	+(NEURONS)   

    	+ �� ��:��1-41  .�� ��� J��L  "����� 3�j� �� %}{ 3�%2 �H��� � �� �<�
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 �RyO� SIGNALS   �  "����� � 	�������� DENDRITES   � ad �$ $�C 	� CELL 

BODY  $�C  	� $�0 �RyO �$ �
�/C SIGNALS    � �
�:��C 	() "����� � �� 	/� 
0.��� J�5I�$ ��9 �  

:�GCw 3#2 aI#�0 3RyO �:�GCw 3#2 aI#�0 3RyO �:�GCw 3#2 aI#�0 3RyO �:�GCw 3#2 aI#�0 3RyO �        
 �GC$ �#2� =���M  %\�$ aI#�0 �RyO � SENSORY RECEPTORS   c��j ��9 �

 � �$ �GC$ '�4� � 	0�+ 	� �-B0 � "�
 � E ���>�H E  �6%I0 � �GC$ �#2$� �� �#��
 c���/M� �#2 J�v "�
 � 	/�0� 	+ aI#�0 �#2 �� � �� c��RO 	() �GC$ ���� �8�A

	/�0� 	+  �GC$ � �����4IC�0 �/C$� � "�
 � �$ 	0�+ 	� �-B0 ���
 J�v �  �I#�C$
 �B�-� � �$ �
�� �#2 $� �� �
�� J*� 	� aI#�0 ���%� �RyO ��9 � �
�yO$

 ���� ��(� 	+ 	�2��spinal cord  	/y
 E(MEDULLA)  	��5/2 	
�2(PONS)  ��(� E
(CEREBILUM)  ETHALAMUS   �%}{ 	+ ���� � �$(CEREBRAL CORTEX)  �� �C%


.�� ��:��  
:c$%���� ��%2 aI#�0 �RyO �:c$%���� ��%2 aI#�0 �RyO �:c$%���� ��%2 aI#�0 �RyO �:c$%���� ��%2 aI#�0 �RyO �        

 �/I(� � "�
 � J�� ��$%���� ��%2 � aI#�0 �RyO �:c$%���� ��%2  aI#�0 �RyO �
 � %�$ 	+ �/5� � ��rgO �B(� �j�yC � �� J�%I8� $� �� �� J�%I8� ���I���M 
 $� �
�0� 	�%0  	/�0� 	+ ��$W$% $ � ��$��H � �$ �/5� � ��rgO �#/� � ��}2$ �/C$�

�0 �RyO � 	��I���M  �O�4S� J�K �$ crgO �� �
���� ;�� 	+ ����� ��%2 � aI#
 � c$��HEFFECTORS   � �$ $%:$ ����� � 	/�0� 	+ ��� � �� 	<A �
���� ;�� 	+

�
�� J���� =�$�d ��9 � �8e0 �RyO  
 	+ c���/M� �/H$� J�v �� .� $� 	���� .�� �� 	() ����� �4n� � aI#�0 �RyO �

	+ �� ��� a�m8� �$ t��%� "�� �0$�  	()�� �4M�$ N<O t0�8� �H�� � �� 	S�I�
 �� �Y� $��
�� [  	I�4d$ �
 �$ t0�8� �%H 	/�0� 	+ ���� � c���/M� �#2 J�v

 � ��%� � �
�� tR0 	�R8� � ���� � ��$� 	� ���� c���/M� an� �#2 �� 	/� �
�%��
 �@�R��$ J�K $� �
�� J��L �4M�$ N<O �<� ���  	
 	/�0� 	+ ��2�� ��%2

M� �2$� ������ �� � aI#�0 �RyO � 	�/4O �����/INTEGRATIVE FUNCTION   	+
 �
D��� ;��  
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 � �� J�%I8� �$ t��%� 	+ �����/M� � � �� J�%I8� �$ t��%� 	+ �����/M� � � �� J�%I8� �$ t��%� 	+ �����/M� � � �� J�%I8� �$ t��%� 	+ �����/M� �SYNAPSIS     : J��: J��: J��: J��        
 � 	
 �� �-
 �<��/�$� 	+ �� .� 	C%
 �@�R��$ .%0 "����� �
 � "���� �� � NF8�0

+ b<�� ��� 	����� �<� �y�� 	+ 	() ����� � NF8�0 �� ��$�� ���
 �� ��A �� 	
   �� � .%0 ��r<}� �%DK 	+ �8�A �$ .%0 7��0w .%DK 	+ 	��/8e0 ���5I�$ �8�A NF8�0

e0 ��{ NF8�0 	/� ����5I�$ 	� "����� �
 	() "�����8 �$ ����� .W�:$ ���%�� � 	�  �
�� 	/� �$ $�C .�� 	+ �8e0 	/� NF8�0 ad �$ �*�$� =L�8
 	+ �8<0 s��C 	/�  �%�K  	+

. �
&� ��$�C  
: .%�C� �����/M�: .%�C� �����/M�: .%�C� �����/M�: .%�C� �����/M�        

 �$ ��$� l$�A 	/�0� 	+ �4M�$ N<O ��%2 �  Q$��  ��� � 	� �����/M� �4n� �#2 �8�A
  �$ .� %}{ � ���� �  	���� $� �� �
�� .%�C� .��+ 	� =���M  ��%2 �<��/�$� � ���
 � �����/M� �� � �Y� .%�C� c���/M� .W$��$ 	4� .�� ad �C%
 ���� ���� � ���L

 �m �2 � 	�/4O  �%�C�(MEMORY) .�
���� ;�� 	+  
�5R@ ������ �4n� aI#�0 ���%� �RyO ��5R@ ������ �4n� aI#�0 ���%� �RyO ��5R@ ������ �4n� aI#�0 ���%� �RyO ��5R@ ������ �4n� aI#�0 ���%� �RyO �        

(MAJOR LEVELS OF CENTRAL NERVOUS SYSTEM FUNCTION) 

 �4n� ��� �� aI#�0 ���%� �RyO 	+ 	()  �A�� 	� c�9� � �� �����#�$ 	+
:�
�� ����� �5R@ ������ �j�yC  

� 	-B0  	+ ���� ��(� � x����9 %}{ � �� ���� �8I<L x 	5R@ 78� �� ���� �8���+ x
 	5R@ �%}{  

 �� 	5R@ 	+  ���� ��(� � �� 	5R@ 	+  ���� ��(� � �� 	5R@ 	+  ���� ��(� � �� 	5R@ 	+  ���� ��(� �( SPINAL CORD LEVEL) 

 � 	� �����8e0 �B�-� "�
 � %&) 	+ c�8{ �� � ���� ��(� �� �� �� %<  �� 	+ �8�A
 	�%�K 	() =5�52 � $��� ����� J�5I�$ ��� 	+ ��-� � 	() ���� �   �$ ��� 	+ ����

 �%�� 	� 	<A .� �%� ���� ��(� ad ��
 �� _B{ �� 	�2�� 	+ �*�H � ���� ��(�
 ;�{ "�#�$ 	/�0� 	+ =�%0 �RyO � ��(� � 	6�� 	+ J�\� � ��� $%:$ ����� �4n�
 � Ec��%2  W�n: �4gd � E�4M�$ N<O ���%I8� �Mq�� ���6� � 38�� � �� �/d�

J �� �������$�� 	� ����� ���� �8�A �$ c�#<O ��&:��C � �W��I�  �0$� 	() ��
 � �� 	����8e0 $� �</
 �
�� 	� 	��/8e0 Q�4�5I#� �C%
 78���+ ����  �� �
���/M�
 $%:$ � ����� � 	� ��%� �O�(� 	id �8M� �%� .*�H 	+ 	���� J�%I8� � ��(� ���%�

. ��� %�$ ����  
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 	5R@ 78T��9 %}{ � 	5R@ 78T��9 %}{ � 	5R@ 78T��9 %}{ � 	5R@ 78T��9 %}{ �        
(LOWER BRAIN OR SUBCORTICAL LEVEL) 

  �C%
 ����W � "�
 �J�%I8� 	/�0� 	+ �5R@ 78T��9 � %}{ � 	��I���M  	+  �� ���� ��
 	/y
 �� 	5R@(MEDULLA)  	��5/2 	
�2(PONS)   E MESENCEPHALON  

THALAMUS , HYPOTHALAMUS   ��(�(CEREBELLUM)   � �$BASALGANGLIA 
N�8� �$ J�%I8� ���M� %�H ��}  �8�� ����%� � 	6�� 	+ J�\� � �� �/��� �C%
  �

 	
�2 �$ �/y
 ��(� � J�%I8� ��W$�� � �
�� $%:$ 	/�0� 	+ 	��5/2 E	
�2 �$ �/y

 	+ $GH � c�#<O �*9 � �*� �� %+ ���� ������ �<� 1%I}� 	+ 	/�0� 	+ 	��5/2
 	� ����� ��%I}� � '��r� �F��d �$ "����#�$��� E 	��5/2 £ 	
�2 E �/y
 � �� �
�5�

.�A �� %+ �(�   
 	5R@ �%}{ �� 78���+ ����  � 	5R@ �%}{ �� 78���+ ����  � 	5R@ �%}{ �� 78���+ ����  � 	5R@ �%}{ �� 78���+ ����  �        

(HIGH BRAIN OR CORTICAL LEVEL) 
 E �
&� $%:$ 	/�0� 	+ 3��� ��(� � �$ �5R@ 78T��9 � %}{ � ���� � ��  ����� 	id
 .W$��$ .�� l$�: J3 � �� �0א��� ;�S�$ 	/�0� 	+ %}{ � ���� � �� ����� ���� �$

C%
 	T�� %}{ � ��� � � 3�D%
 �<}� �$ ¦/iM� '�0$ �� 	+ �� ;$��6 ��� �m �2 � 	
 ���%� 3RyO � ���$ ��� $%:$ 	� 	���� �<� �W$�� 	+ 	/� ��d %}{ ���� � aI#�0

. �*� ��  %+ ����� �/FC "�`6 	+ �C%
  
 �
&� $%:$ 	� 	6�� p�-j 	
 ����� �C%
 ���� � ���� � 	() �C%
  �%}{ � ���� � �


C%
 �%}{ � ���� � �W$�� J�� %<  E � �<� 1%I}� 	+ �$ �
&0� 	� 	� %0 	/�0� 	+ �
 . �
&� $%:$ "�`6 	+ �C%
 ��8I<L � ����  

 : .%0 %v��F4� z���%I<�$ � 	#��5� aI#�0 3RyO � : .%0 %v��F4� z���%I<�$ � 	#��5� aI#�0 3RyO � : .%0 %v��F4� z���%I<�$ � 	#��5� aI#�0 3RyO � : .%0 %v��F4� z���%I<�$ � 	#��5� aI#�0 3RyO �        
(COMPARSION OF THE HEROUS SYSTEM WITTH AN) 

(ELECTRONIC COMPUTER) 

 �� 	+  �� 	/�� pq$� 	� �</C �W %DK .%RC $� �� s}� %v��F4�  �<���%I<�$ �A �Y
 � %v��F4� � �� ��� $%:$ 	����  %&) 	+ aI#�0 �RyO � b���� %v��F4� � �� .�� 

INPUT CIRCUTI    ��� "�� 	+ 3C%
 3�%2 � aI#�0 ���%� 3RyO � �$OUTPUT 

CIRCUIT   �$ ��� "�� 	+ �C%
 ��%C � aI#�0 ���%� �RyO � %v��F4� � J�K ��4d 	+
INPUT   �$OUTPUT    "�� 	+ ;����<�� ���%I8� �$ �m �2 � ���� � ��9 �@�R��$ $�

.��� =���M  �$ 	R0�-�   
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 	��#F8�0 aI#�0 ���%� 3RyO � 	��#F8�0 aI#�0 ���%� 3RyO � 	��#F8�0 aI#�0 ���%� 3RyO � 	��#F8�0 aI#�0 ���%� 3RyO �        
CENTRAL NERVAUS SYSTEM SYNAPSES) 

  	+ J��}����+ b}�$ �RyO � c���/M� J�v �� �
&d�+ �� 	+ �<���� .�W J�v t@ �
 	�R8� �RyO �� �
�� J*� 	� aI#�0 ���%� �RyO �<�NERVE IMPULSES)  �� � (

 �
 � �� �8�A ���L �� �
&� J*�$� 	� NF8�0 �#+ �
 � ��  ��9 	� ��������� 	/#/0
	+ �8�A �$ �Y��� .W�:$ ��D%&�� 	()  ���n�R8� �%DK 	+ 	�R8� .�� 	/� �$ �*�$� s{��

 . ����
 
  

 	����K NF8�0 � 	����K NF8�0 � 	����K NF8�0 � 	����K NF8�0 �( TYPE OF SYNAPSES) ) ) )     
 3��4O 	+ �� �� c��RO 	() �C%
 �<���&� ��A �� � ��������� 3RyO � NF8�0
 ��� a�#5�  �� �<�%I<�$ �� �
 �$ ����4�� �� �� ��  ���#F8�0 	��K .�� 	+ �<�

$ 	+ ��#� �Y��� � �� �� ����4�� aI#�0 J�v NF8�0 ���%� 3RyO� �� �����
 � �� .��� ����4�� .�� 	() "����� neurotransmitter    �� TRANSMITTER 

SUBSTANCES    �� 	C%
 	+ NF8�0 � �
D��� ;�� 	+ � $� �
DW$% $ 	+ 
TRANSMITTER  "$%R4� � "����� �
 �� � .���  	+ RECEPTOR PROTEIN   %����

 "���� � ���+ 	0�$ %� �� �*�$� 	�R8� 	+ 	id �$ ���40  TRANSMITTERS   �$��
 b���� ��I0$ � �� b�%� an� �� �� ��� s}�HISTAMINE , 

NOREPINEPHRIN ، SEROTONIN , GLYCINE , GAMMA , AMINO , 

BUTYRIC ACID  اوGLUTAMATE   �� c��RO 	().  
 � Q�4�5I#� �� NF8�0 3{%
 	+%S2 ��� � 	���0 3{%
 �� �
&jrC 	����8{ _���� 

 � �%� "�4IC�0 38���%+ �� 	����8{ $� ����5I�$ 	� �%S2 �/
 	() GAP JUNCTION 
  � �%S2 �/
 � 	() �%S2 ��� 	�  �<� �$Ww 	+ 	�����$ �� �� 	
 �� �
D��� ;�� 	+

 �� � �%� �$�I�$ ��� 	+ �C%
 3/C$� JUNCTIONS     GAP   	() 3RyO 	+ �� �) ��
�0 ���%�# J��� �� 	/gO 3R/{ �$ 	/gO �#/� 	+ "�� ��4d 	+ �$ �� ��� $��+ �� aI

.�
��  
 � �� "����� 	id �$ �� =40 �� 	+ �� J�5I�$ �����8e0 � �� aI#�0 �RyO 	+ 

TRANSMITTER   �
DW$% $ 	()�� .���PRESYNAPTIC NEURON    	+ �$ �
D��� ;�� 	+
 �� �� "������ 	id TRANSMITTER   � ��� %���� �%+ POST SYNAPTIC NEURON  

 	}&4d �� �#F8�0 ����4�� 	+ �
���� ;�� 	+ ONE WAY CONDUCTION   �
�� J���
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��5I�$ �� ��� 	+ �8M� �� "�� �
 	+ �� ���#F8�0 �{%
 	+ J�5I�$ $��  	+ 	����8e0
 ���I40 �*$��. �%� "��%:  

 ��������  z������$ NF8�0 � ��������  z������$ NF8�0 � ��������  z������$ NF8�0 � ��������  z������$ NF8�0 �        
(PHYSIOLOGIC ANATOMY OF THE SYNAPES)::::        

 	+2-2  �C%
 ���� � �� �
�� J��� =L*�: "����� ��%2 ��$�{ ��j� �� � �� �<�
 �� 	C%
 ���
 "����� � �� .�� �� �� ��� *��: 	() SOMA   � �� 	/
 �$ �
���� 

SINGLE AXON   � �� E .� 	y2 SOMA   �B�-� � ��9 	� ���� ��(� � �$ ��%� 	()
 � 	C%
 	4��� �$ �%� �$�I�$��� 	+ �
�yO$ DENDRITES   �� � �$ �%� �RM� �%�K ��

.�A$� %m� 	+ �� �C%
 $�C��� 	+ ��(� � �� ��$��>�$ 	+ %I� �/��  
 � �� 	��IL*�: 1�8�T%0 �%6 .*$� 3� ����2 	+ �<� .�� %� 	() ��W N� � 

PRESYNAPTIC TERMINAL  � �� �
D��� ;�� 	+80- 90 [  � �$ �����$K �5- 20 [  � 

SOMA    $� �� ��:�� 	0�+ � PRESYNAPTIC TERMINAL   78�%Cî � ���$ �RyO �
 38A�� �� �� ������ =L*�: �� 	() ��������� ���� �  �� .� 	C%
 TRANSMITTER 

  � �$ �
DW$% $ �$�� POST SYNAPTIC NEURON   �8�A �$ �
��  tR0 	�R8� � 

PRESYNAPTIC, TERMINAL   	+ �� �
DW$% $ �$�� �<���� _8� POST SYNAPTIC 

NEURON  .�*�$� _{�� 	+ 	�R8� ��  
ASDZXPRESYNAPTIC TERMINAL  �(� 	� �M��B� � ��<0�%<��� z���%I<�$ � : 

PRESYNAPTIC TERMINAL 0 �<���� %��i� .%m� 	� ������$ � .%\�$ �� �� 	����4IC�
 � �� �%� �<� �%6 �� TERMINAL KNOBS     	+ �� �
���� ;�� 	+6- 45  � �� �<�

PRESYNAPTIC TERMINAL   � �� �� ��� J��L 	����4IC�0 �0�0$  
 POST SYNAPTIC NEURONAL SOMA    � 	()SYNAPTIC CLEFT   ��� $�: 	/�0� 	+

 �� 	+ PRESYNAPTIC TERMINAL    �� 	� W$% $ �  �� �� ��:�� 	��IL*�: 	��K .��
m�%�� *� =�4d$ � .. 
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  �� �� TRANSMITTER VESICLES   � �� �
 �$ MITOCHONDRIA   	+ �
D��� ;�� 	+ 

TRANSMITTER VESICLE   � �� TRANSMITTER   	
 �� .� ��:�� .��� SYNAPTIC 

CLEFT    	+ �� �
�W$% $ �� POST SYNAPTIC NEURON   � �� �$ J�5I�$ � 	�R8� � ��
 � �� ������� �I�� 	+ �
�� tR0 s{�� � �id ADENOSINE TRIPHOSPHATE   	+

 ��� � 	/�0� TRANSMITTER  .�%� .*�H 	+ 	���� ���*�: � ��%�$ � .��+ 	� ����  
  � �� 	C%
 	+ NF8�0 � POST SYNAPTIC NEURON   .W$��$ 	���W �� 	C%
 	+ "$%R4�� 

RECERPTOR PROTIENS   	+ �� ����:��6-45  �� � . �� ��� J��L �� �<�
RECEPTORS   �: �R��%� �� �� �
�� ����� ��$�:$ �4n� ����  .�� �� �����<���� 	+

(BINDING COMPONENT)  � �� �
 �$ IONOPHORE COMPONENT   �
���� ;�� 	+
�Y��� � ��  � NF8�0 � �: CLEFT  � �� 	C%
 	+pre synaptic neuron  �

TRANSMITTER    NEURO     � �$ �
�� ��A �� .%0IONOPHORE  � �� �:POST 
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SYNAPTIC NEURON   �� �C$� 	+ "$%R4� �� ��D%&� � ������$ �yy(� � �$ ������
 	+ ad �$ ����� .W�:$ POST SYNAPTIC NEURON   ��&� J�M  � ��$�� �8�A � ��

.�
&� �I#�C$ ��� �8A�� .��F� 
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  د４رشم فصل اووه

  حسي اخذې

(SENSORY RECEPTORS) 

 � �� 	/�0� 	+ 	�R8� � �GC$ �#2 � �
&/C$� 	� aI#�0 3RyO ��  c���/M� 	id
	+ �$  �A$� 	Iu8� %�$ 	+ �/�$�O ���� �$ ��� E 78(� E 7�%6  � .%0 �������<�� 	)

 �� aI#�0 3RyO 	+ c���/M� 	H� ��
 �$ �� �����8e0 3RyO 	
 	�R8� � �GC$ �#2
:��� 	����� �$ �-
 �
&/C$�  

 	����K �GC$ 3#2 �( types of sensory receptors) 
 � �GC$ 3<���(�� x ( MECHANO RECEPTORS)   � �� �$ �<�  �<���(�� 	+ ��

.�A$� ���9 %���� � �C%
 ���� �id � �� �$ �GC$ 	/�0� 	+ �}�  
� �GC$ 7�%6 � x ( THERMO RECEPTORS)    7�%6 � 	/�0� 	+ �GC�� �� � ��

.�%� .*�H 	+ 	���� '�#2$ � 78(� � �� �8�A �$ 7�%6 � �8�A �� c$%��i�  
� xNOCICEPTORS   � �� : PAIN RECEPTOR   	+ �GC$ �� � �� �
D��� ad 	��� 	+

 �� tR0 t�%(� 3<T�  �� �$ ����4�� � ���� $� �� ��� '�#2$ t�%(� � �#� 	/�0�
 .  
| x ELECTROMAGNETIC  RECEPTORS   � 	/�0� 	+ �GC$ �� � �6%I0 �� :

 . ��� '�#2$ 78��� � 	0�+ 	� �<R�  
  ��C$ ����4�� x(CHEMO RECEPTORS)   �� ��� � �� 	
� 	+ 	/�0� 	+ �GC$ �� �

 ���M��� � "�
 � �$ bS�#��$ � �� 	8�� 3���%� 	+ E ��
 � �� .W�+ 	+ '�#2$
.�
&0�#2$ �I��9��W$  

 J�5I�$ �$ s}� '�#2$ � N4� � J�5I�$ �$ s}� '�#2$ � N4� � J�5I�$ �$ s}� '�#2$ � N4� � J�5I�$ �$ s}� '�#2$ � N4� �        
(DETECTION AND TRANSMISSION OF TACTILE SENSATION)(DETECTION AND TRANSMISSION OF TACTILE SENSATION)(DETECTION AND TRANSMISSION OF TACTILE SENSATION)(DETECTION AND TRANSMISSION OF TACTILE SENSATION)    

 N4� � '�#2$  .� ��� ��8
 s�8y� �<� r: 	+ '�#2$ � W$�Id$ �$ ��}  E '�4� �
 �0�0$ ��� ^8�� %� ��� � �� �j$ 	+ �� �
&� s}� 	/�0� 	+ �GC$ a#{ �� � J�v$�

 : �� ��:�� 	��{%   
� '�4� �  x ( TOUCH)    �$ 3<I0�+ 	
 �� 	/�0� 	+ 	�R8� �GC$ � N4� � Q$%\�$ '�#2$

��
� �� �#� 	id � ��  . �
&� s}� �%� ��A ���9 3<I0�+ �  
� . �
&� $��+ 	/�$ 	� 7
$%C � �#� ��� � Q$%\�$ '�#2$ ��}  � x  
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� W$�Id$ � x( VIBRATION )   � %�$ 	+ �����8e0 �#2  ��$%<� �$ _�%0 �  '�#2$
 ^í8�� J�&� $��+ '�#2$ � ��}  � �$ '�4� � �� �#�� c��j 	/�0� 	+ �GC$  	in4d

 �*�$� 	� .  
 ��C$ N4� � ( TACTILE RECEPTORS) :  

   ��� � �� �� J����+� ad ���� ���L �$ �� ���:�� �GC$ N4� � 	��K 
F� Q�R�%5�
: �� J�K ��9 	+ c��j�yC 3�j�  

� ����� �� ���S#� ���� 	+ �$  �<I0�+ 	+ �� �%� �C%
 �%C$ �RyO ��$W$ �8�A   x
 . �
��  

�0�#2 ��C �� � �GC$ '�4� � x 	+ �� �C%
 7�%C$ 3RyO  �� �� �<��%� =�
 � Q�j�yC �$ ��  ���:�� �%� 	� "�I�D� �� �� ��A 	id 	+ �<��+ � �<� ��g�


. �
�� ����� .W$��$ 	���W 	+ �� �`��� �$ �C%
 �%C$ 	+ ���6  
� ad =T��:�� �GC$ �� � �� ���:�� �GC$ '�#2$ � '�4�� �� �� �����A �id 	+  x

 �� ��� =
�� .  
| 	
 ���I�T� � �� �
�� 	�R8� �GC$ J�� $� %�$ 	+ ��&A�C � 	I�D� �� %d � "�
 � x

 �� ���:��  �� �C%
 �%C$  
  %m� 	+ �� �C%
 �S#� �/C$� 	+ "�
 � ad �$ �� 	C%
 �%C$ 	+ �5R@ � �<I0�+ � x

 . �A$�  
¢�$ �� ���:�� 	0�+ 	� �-B0 �S#� � "�
 � �$ �<I0�+ 	+ �GC$ J�K $� x  	+ ��� �

.�
&� s}� =��2 �W$�Id$ ���S#� � 	/�0�  
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  فصل اته د４رشم

  د بدن د احساس دويمه برخه

(SOMATIC SENSATION II) 

 t�%(� � �#� "�
 � �� 	/� �� �4M�$ N<O 3�����<�� �� �8��0 � "�
 � Q�0�0$ ���
 %�$ 	
 =L�8
 � �8�� � �� �� �$�&� t�%(� $� �� $��+ ��� 	() 3<v�+ � "�
 � �� �$

 ^8�� 	/�$  	� ���0� 	� � �8�� � �� �$ %�$ 	+ "W�  � "�
 � ��� �� 	/�E�� 	/�$ 	� ��}  �
 %�$ 	+ ��&� �%� � "W� � �� ���$  $�C 	/
 	+ "�
  �<� ���M� %�H 	+ "�#�$  ��$� 	�

�(�� �� � �%&� 	� ad �$ ��$� "��%: 	+ 	8�� 	�%&
 �� "��%� ��� �8
 	+ 	+ �4O �<��
.�Y� �%� 	() "�A � ���O �<���(�� �� ��� ���� "�#�$ �� $��+ ��� 	/�0�  

 :	����K ��� �  
 �� 	� �� �� �� ��� �}�� ���/<� �4n� ��� 	+ ��� FAST PAIN   �� 	� �
 �$ 

SLOW PAIN  	+ �
�� ��� FAST PAIN    � �$ �� ��� �&� �$ ��2  �� ELECTRIC 
PAIN    �
&� '�#2$ �� 	C%
 	4#� 	+ ����� ��� � Q$%\�$ ��� �&� �
D��� ad  ;�� 	+

 �� ��� 3B
 	
 �� $� J�2 ( SLOW PAIN )    �� �$ �����  ��� � 	��0�� '�#2$ ��� �
 .*9 �� 3<v�+ 	+ bI0 �� 	/� 	����� ��� �
&� '�#2$ �� =C� c��W 	+ 	() �id �

 ­�H �{�� 	+  �<v�+ �� �$ �� � Q$%\�$ 	����� ��� �
�� '�#2$ �A�0� �<��+ �� �$ ��
. �
�� N2 	� �� �C%
 �S#� ����  	+ "�
  

  � ��� 3B
  CHRONIC PAIN   ���� 	+ "�
 � ad �$ 3<I0�+ 	+ �� �
D��� ad ;�� 	+
: �
&� $��+ �� ���S#� �� ���gO$  

  � REFERED PAIN  :;����<�� 
 	+5-48  ��4I2$ ��� � �� �<� .�� ��� 	2%� ;����<�� 3 
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) �� NF8�0 �O�(� 	+ ?���$ ��� ���}2 � �� �
&��/M� �� �<� 	+� �<I0�+ � �$ (
) �� NF8�0 	+ ��(� � ?���$ �� ?���$ ��� ���}2 � �� 	/� �� ��� J��L ��� 	+   (

 �$ ���  J�5I�$ 	� �<I0�+ "�
 � ��9 � � ���$ 3RyO � �� J�8e0 ��� � ��$� 	�R8� 	+
 �
&� �� %<  �� 	+ "�#�$  . �� ��� $��+ �� 	C%
 	in4d 	
 �<I0�+ � ��� ��  

 ��� ���}2( VISCERAL PAIN)   
  	4n� .�� ��(}� � ������ � ��}2$ ��/I(� � �8�0 � �$ N� �� bB
 � �� z�8�/� 	+

 ��H���� ���I�$ ���}2 E ���
�nI�$ ���}2 � 	/�0� 	
 �id � �� �
&� 	�%&4� 	5�%@
���}� ���}2 ���� �8�A� �$ �%&� 	� 	6�� 	+ J�\� � �%� ~%  	()�� �� ��(� 	+ ��

 	()�� �� ��9�2 �4� �%DK 	+ �� $��+ �� ���gO$ ���}2 	+ = $ �}�%(� �Mq�� ��
 %}I8� �� � ?���$ ���}2 �� 	/� �<� '�<M� 	+  �
&� '�#2$ ��� ���� �

 Qr\� �
�� $��+ 	()�� ��� ���� ��$� 	�R8� 	+ 	/�0� 	+ = $ ���}2  � �%&� 	�
 =C� �� 	+  �
&0� 	�� 	8�� %�$ 	+ =L�8
 � aI#�0 3���%� �C%
 ��� � aI#�0 34gd

 . �
&� '�#2$��� ���� � 	()�� %�$ 	+ 	�R8� � � ���$ ����W %&4� �� � ��  
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 : 	��RR0 3/j$ ��� ���}2 �  
    	+ �C%
 �%C$ � ���$ 3RyO � �� 	2�0 .%}I8� 	+ ���}2� 	�R8� .%d ��� � 	�R8�

 ���}2 � �� ���nR8� �� 	+ �
&� tR0 ������ ���}2 � �� �� 	S�I� 	+ �$ �*�$�
 � E ;�F0 ��rgO �#/� � E t�%(� ����4�� � �-B0 ���}2 � E ��4�<0$ �:�#�$

 ���@�
� � �$ _0�� .��M�$ ~�  ��� �: ���}2 ( LIGAMENTS)   �/��� 	�R8� �}� �
 . ��  

:�}2$ �<��%� 	� '�#2$  

 � �8� � �� �� 	+ �� �� '�#2 %�H �� �
�5� 	+ ��� �� 	�R8� a#{ %d � �}2$ �8� "�

 �#� 	/FC( LIVER PARENCHYMA)    ë�80$ �
0 �( ALVEOLI)   $��/+ ���}2 �$
 	+ �}� �$ ��q%� � J�#+�� �8� � 	/FC 	+ �� �%�� �� %m� 	+ ���
 $�  �� ����

$%�0 �$ �� '�#2 .��M�$  ~�  �� �
�5� =�0�#2 �� �
�5� 	+ ��� � ad 	����8{ ��
 �� �
�5� 	+ ��� � ad $��/+  ��$�: �$ c�Ry{ �� 	C%
 	+ �
0 � t��%� ��4d 	+ �%�

 . �%� =�0�#2  
 ���� %0 ���� %0 ���� %0 ���� %0    ( HEADACHE)( HEADACHE)( HEADACHE)( HEADACHE)::::        

 � ���� %0 REFERED PAIN   ���� 	+ %0 � ����%0 �j$ �� .� 	() �/4: 	� ������
 . �
&� '�#2$ �� �C%
 �-B0 	+ %0 � ��� �$  �
&� $��+ �� �����4IC�0  

 ad _B{ �%&� 	� �I2 �� .��� �
 �<� ;�� 	+  ���� 	/FC  Qrj$ �� �� %�� ���
 ad $�
�C%
 �%}{ � ���� � 	B0$� 	+ ���nR8� 3{%
 � �%&� 	� �� �$ ��  	�R8� ��2�� �0�#2

 �$ 3}�%(� �� � ��� $� b<�� �� $��+ ��� 	()�� �� ���IC� �8�A 	+ ���L �� 
PARESTHESIAS   �� �/�� ,�-� �� 	+ �
&� '�#2$ 	0�+ 	� �-B0 � "�
 � "�� 	+

  ����� �%&� 	� �0�<M� �/C$ 	� �}8� 	() t�%(� 3H��� 	� 	/FC 	+ ����%0 ��
 	��R�:( VENOUS SINUSES)    �� �$ �� �� �%� ��A �� $�C��� 	+ ���� � �� 
DURA     � �� ��� ���� �� �� �� 	�2�� ���O�{ 	+ ���� � HEADECHE   ;�� 	+

 . �A$� 	� ^8� �
D���  
 � 	�R8� �}� � �� �$ ��q%� E ��}  a#{ %d �%&� 	� MENINGES   ���6� 	+ �8�� �

 � �
&� tR0 h��� %0 � �� J*�$� MENINGE   	() �/4: 	� ���6� � MIDDLE 
MENINGEAL ARTERY   . ��� 	I
�� 	�2�� 	0�#2 .%DK 	2�0  
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 	��4#{ �� 	��/<� ������ � hY+��  � %0 � 	��4#{ �� 	��/<� ������ � hY+��  � %0 � 	��4#{ �� 	��/<� ������ � hY+��  � %0 � 	��4#{ �� 	��/<� ������ � hY+��  � %0 �        
( TYPES OF INTRCRANIAL HEADACHE)  

  � MENINGITIS   � �88� J�v � �� .� ����%0 .���� .�� ���� %0 J�K $� : ����%0
. �
&� 	IC$ ��� 	+ %0 J�v �8M� �A$� 	Iu8� =��2 3
�nI�$  

 : �
&� $��+ 	/�$ 	� ��}  	I<L � _��� 3��� 3H��� � �� ���� %0  
  3��� ��(� � �%&� 	�20   �� ���C 	() c�I{ �� =��2 	+ �I0��� _��� .%I�� �/�

n/� � ����%0 J�K $� �� �
&� $��+ ��� ���� hY+�� � %0 � 	()�� 	/< DURA   �
. �
&� 	���� �A$� 	Iu8� 	/�$ 	� "W� � ���� � �� %�$ 	+ �}�  

 � MIGRAINE   �� �� �<� 3j�yC �� h��� %0 � ����  %0 b�%e� �  : ����%0
�+ 	0�$ %� �� �
�� $�+ 	() ����2 3M0�� �/���� %�H � ���6�� 	� tR0 35�52 �� ��

 	+ �q$%O$ �<���%RC ��/I(� � 3�<(� 	� ��<(� Q$%\�$ ����%0 b�%e� � ;�/M� ��
 Q$%\�$ ¤$%O$ �<���%RC $� ��� ��%� 	/�0�30   h���%0 	� �<(� =O�0 �� �� 35�{�

 �8�A� �$ �
$%C ��� � �6�%I0 � h�
$�C � ¤$%O$ �<���%RC $� �� �
&� ��%� 	()
 �#2 ����( HALLUCINATION) . �� c��RO 	()  (  

 ��� =��<� 	() h���%0 � 	I0��� 	() �/�) 	� ���<�$ � z/C .%\�$ : ����%0 z���<�$
 . �A%6 tR0 ��%(� � �88� � %�$ 	+ %���� 340 � ���<�$ � 	0�
� �#� � ����%0 J�K $�  

�
&� %<  �
&� tR0 h���%0 � =�gR{ �� �</C �%\�$ 	+ : ����%0 =�gR{ �  � ��
 aI#�0 3�$��� � �� lG: ��$�� �40 �8�C � 	/�$ 	� ��58� � ���M��� � W�n: 34gd

. �
�� tR0 h���%0 J�K �� � �A$� 	� ^8� %�$ 	+ 7
$%C �  
:�%� �}8� "�%�
 	() hY+�� � %0 � �� 	��/<� 	id h���� %0 �  

�F0 � �/gO � : �� *�  ������ � 	�����%0 78T��9 ��� �� �� 	+ ��  �W�+ � h���%0 ;
 	+ 	<� 	��}�%(� �����4IC�0 �  SINOSITIS   .� � ���� c���}� �6%I0 � �$ ��  

 thermal sensations:  
  THERMAL  �:�� ��/I(� � 78(� �$ 7�%6� �� "�#�$ 	+ : =�nR8� �id � �$ �GC$ :

 �
&� $%:$ 	/�0� 	+ �GC$ �#2 	��K ��� � �:�� �� %� � �� ��:�� =�/
�{ '�#2$ �
 � �W$�� �GC$ ��� �  �� c��RO 	() �GC$ 	� ��� � �$ 78(� E 3�%6 � �GC$ $� ��

�R8� 	/�0� 	+ �:�� �(� �$ ;%6 .��M�$ ~�  �GC$ �(� �$ ��%6 � 	�R8� J�K $� 3�  �
&� 	
 .�/C$ 	C%
 �� 	5�%@ 	+ '�#2$ � ��A �� .%0  
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فصلنهه د４رشم فصل   

THE NERVOUS SYSTEM 

  خصو請ي حسونه

( THE SPECIAL SENSES) 

  	6%I0 THE EYE) :  
 ��� �6%I0 � ( OPTICS OF VISION) :  
 ��#<�$ �!� � ( REFRACTION OF LIGHT):  

 ��� �� 	R��� .�� 	+ =O%0 �e�$*� � �!� � �� $�d 	+ : .W$��$ ��#<�$ � ���� � ��� �
 	() a#: ?��� �� � �� �$ _��� � �e�$*� �!� � �� 	/� b<�� : �� .%I� �/�� .�W .�0
  �%&� 	�  ( .� .�� .W$��$ ��#<�$ � $�d � ) �
&� $��+ ��$�4� �� �� =O%0 	+ �
D%&�

	}�� .�� 	+ �!�  ��#<�$ �  �}�� � �� .%&� .%I� �/�� .�W .�� �� 	���� .�� 	+ ��

 .W$��$1.5  .�5,1
200000

300000
=  

 z�I+�$  �6%I0 � ( OPTICS OF THE EYE) 
  	+ : "�� 	+ �%��� � 	6%I09-49    �<��I#C$ N<O � J��� �6%I0 � �� N<O

 �<���� %��i� ��� �� �%� aI#0 ��0�O� "�� 	+ �%��� 	{�2 �� ���0( PUPIL )  
.�
�� 	���� ��� ���  %&) 	+  a/  � �� 	�<R� �$ �
&���  

  ���#<�$ ��/) aI#�0 �0�O � �6%I0 � ( REFRACTIVE)   � �� �� �� �%� ��2%0
 	��%{ � �$ $�d ( CORNEA )   3�/C � ���%{ � �� 	4��� �$ ^8� %� �-B0 ��$�{ �

 �$ �C%
 AQUEOUS HUMOR   ^8� %� � �� 	4��� �$ AQUEOUS HUMOR   � �$
 � �6%I0 CRYSTAL LINE    � E �� N� ��$ ���#<�$ �!� � $�d � �� ��:�� ^8� %�

 	��%{1.38  � CRYSTAL LINE .1.33 AQUEOUS HUMOR   �0�I� 	+ ) �0�O �
  ( �� %4O1.40  � �$  1.34 VTTREOUS HUMOR   . ��  

 	+ ��0�O ��� � �$ _4: �<� 	+ �%RS�$ � �%&� 	� �-B0 ���#<�$ ���v �6%I0 �
 � �<� 	+ 74�� .��0 ��� � 	���� 	��� ��� �6%I0 � �� ���{ �<� REDUCED 

EYE   . ��� 36�8��4� 	() 
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 � REDUCED EYE   	-B0 ���#<�$17   �� 	/� �� 	C%
 ��$�{ 	+ �<R� � .%I� �/�

 �� c��{ 3O�4S� ��#<�$ � ��� =5
�B� .��F� ����� � �� �%� � 	6%I059   
DIOPTERS   ��  
 � �6%I0 �59   DIOPTERS   �� 	() �/4: 	�3/2   � ���%{ � c��{ ���#<�$ 	C%


$�d � �� 	<A �
&� $��+ 	/�0� 	+ �-B0 ��$�{  � �C%
 ��$�{ � ���%{ � �6%I0 � �$
 N� ��$ ���#<�$ �� 	/R� �� 	� �� ��:�� ~%  c��W %DK ^8� %� N���$ ���#<�$

 .�� c��W  
 � �6%I0 � �� =��2 ����� 	+ CRYSTAL LINE   ��0�O �O�4S� � N���$ ��0�O

 N���$20[  � �%&� 	� �$ ��CRYSTAL LINE  2$ 	/�0� 	+ $�d � $�C��� ��0�O 	@�
 	+ �� 	<A ) �A$� ��$����W .�8� 
F� ��  N���$ ���#<�$ 	+ �� CRYSTAL LINE  

 �� ��#<�$ 	+ �!� � "�� �� 	+ �$ �� a� %DK ^8� %� c��{ ���#<�$ � $�d � �$ ��0�O �
(�A$� ��$����W  

 	+ �
&� =�R\� 	0�+ 	� GH�� � J��C �� 	/�0� 	+ ��0� �� 	}�� ��� � �� 	e�%)
"�� ��4d  J��C b<�� 3��� N��  	0�+ 	� ��<R� � J��C 	/�0� 	+ ��0�O � �6%I0 �
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 J��C �/j$ � 	/�0� 	+ ����  � 	�%&
 J��C �� 	I0��� �$ �
�� J��� �<� '�<M� 	+ ��
 . �
&��
 �<� 	+  

  
  
  
 
 
 
 
 
  
 
 
  
 
  
  

 aI#�0 _��� �6%I0 � aI#�0 _��� �6%I0 � aI#�0 _��� �6%I0 � aI#�0 _��� �6%I0 �( FLUID SYSTEM OF THE EYE)( FLUID SYSTEM OF THE EYE)( FLUID SYSTEM OF THE EYE)( FLUID SYSTEM OF THE EYE)        
 	+ �� �� ��� ��K 	/�0� 	+ _��� � �6%I0 � �C%
 �/C$� �6%I0 �19-49   J��� ��

 � �� .�� �� .� ��� a�#5� �C%
 .�� 	+ _��� $� ��  �
&�  
AQUEOUS HUMOR   ���C*$ ��0�O � �$ 	C%
 ��$�{ �6%I0 �  �� �
D��� ;�� 	+

 � 	/
 �$ �
&� 	���� VITREOUS HUMOR   � �� �
D��� ;�� 	+ � �$ 3�/C 	+ ��0�O
 . �%� ��A ^8�� %� 	�<R�  

 _��� 3B/C �6%I0 � (AQUEOUS  HUMOR):  
 � �6%I0 � �$ aS2 3��4O � �� �
&� $%:$ ��yI�$ �$ =L*�: �� �<� �$��$�� 	+

 � %�$ 	+ ��}  � _��� 3/C$� AQUEOUS HUMOR   	�W$�� ��yI�$ �$ =L*�: �
.�
&� a�m8�  
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 � �� _��� 3B/C CILIARY BODY   ��� �� .�� � �� 	5�{� .�� 	+�$ �
D*�: 	/�0� 	+
 	�2�{ �$ �
DW$% $ �� ����2 	+ %I&� �%<���( IRIS)   �  �� �� ��A  	id 	+ �� %�

 �$ 	��@�
� ��0�O CILIARY   �$ �
�� J��$ �
&/�� 	0�+ 	�  3v�6 � 36%I0 � 	/gO
 �$  	��%{ IRIS  %C$ 	
 �$ �
D%&� ��9 � ���$W � � �� . SCHLEMN   �� c�8{ 	+

 .�
&� J��$ �� ����� 3:��C 	+ 36%I0 � �$ �
&/C$�  
 ��}  3/C$� �6%I0 � ��}  3/C$� �6%I0 � ��}  3/C$� �6%I0 � ��}  3/C$� �6%I0 �    ( INTRAOCULAR PRESSURE) ( INTRAOCULAR PRESSURE) ( INTRAOCULAR PRESSURE) ( INTRAOCULAR PRESSURE)             

  � ��}  �/C$� �6%I0 �15   � �� �� �� $�C��� 	+ �
�4�0 �%I� �/��12   �$20   %�
 � ��}  �/C$� �6%I0 � ��� %�i� ^8�� TONOMETRY  	/�0� 	+  	+ �� �
&� .W$��$

22-49  	#2 �
 	/�0� 	+ z���I#�$ 3Mq�� �� � 	��%{ �6%I0 � �
�� J��� �� �<�
 	I0��� ��}  a� %DK � �$ �
&� J���D$ 	0�+ � 	��%{ � 	C%
 78���9 %I� ���� �  �
&�

 � %�$ 	+ ��%6 � l%5O � %I� ���� � �$ �
&� �%� %I� ����  
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 � �� �$ ��$� ��$����W ��  W$% $ 	+ _��� �&/C � �%&� 	�  . �
&� .W$��$ ��}  �6%I0
 c�8{ SCHLEMN   ����� �  ��}  �6%I0 � �� $��+ =L�8
 �� �� 	+ ��&:��C �

.3A 	���+ 	() =��2  
  GLAUCOMA:  

 � �<+ ��}  �6%I0 � �� �� =/O �0�0$ �� ��D��* � �6%I0 � ���� �r620-30  
 �I2 �$ �
&� 	���+ 	() ��}  � l�4�0 �%I� �/��60-70   	� �
�4�0 �%I� �/��

 ��}  ����� �6%I0 � �
&0�20   ��}  $� �� 	/� �� l�4�0 .%I� �/��30  �%I� �/��
 ����� 	09 	� c��{ ����� � "�#�$� �Y�� ;$�� .��F� =C�%DK � �$ �
&0�� 	� �
�4�0

d ���  ��}  �6%I0� �%&� 	� �$ �� .��� 	
 ���IO�0 � �I2 �$ �A�� � �� *9 	���+ a
"�#�$� �  b��� �$ �S���� 	
 ��$����W ��}  � �6%I0�  �%&� 	� �
&� tR0 ��D��*

 ��58� �� W$% $ �B/C 	+ _��� � �� =C� 	+ J�4MI0$ � ���6$�� �8�A� �� $��+ �<�
	/�  �*�$� ��$����W �� ��yI�$ 	
 �id � �� �$ �
&� J*�$�  	L 	() h�$�� � ��

 	/�0� 	+ ��/4O �2$%: � �Y� ���IC$ �<� 	I %}&+ ¤%� �� �$ �� 	�$� '9 	+ 	S�I�
 "�� �� 	+ �$ �
&:��C 	� "�%�
 	() �6%I0 � _��� Q�4�5I#� Optic Nerve   � �%�$ �

. ��� ��8(� 	()  
: 	���� 3RyO ��<R8� � �$ �GC$: 	���� 3RyO ��<R8� � �$ �GC$: 	���� 3RyO ��<R8� � �$ �GC$: 	���� 3RyO ��<R8� � �$ �GC$        

  � �$ .� 	C%
 	0�#2 7��8L�� � ��%I0 � �� 	�<R�  CONES   	e�� � �� .� �<��%�
 � �$ �%� =��ð#� ����� RODS   . �%� .*�H 	+ 	���� ����� � �� .���� 	+ 	��IL*�:  

: =L*�: 3��4IC�0 �$ 3�����$ ������ �<R� �: =L*�: 3��4IC�0 �$ 3�����$ ������ �<R� �: =L*�: 3��4IC�0 �$ 3�����$ ������ �<R� �: =L*�: 3��4IC�0 �$ 3�����$ ������ �<R� �        
  � .%m� 	� ����� � 	�<R�10  ���C � �� .� ��� .*�: 	() �5R@  	+ �C$� � �� 	()

 	5R@ 3H�Rj 	5R@ hY��� ��� ( PIGMENTED LAYER)    � �� 	5R@ 	4��� �$ 
RODS   �$ CONE   . �
&/C$� 	� 	5R@  

 � �<R� � � �<R� � � �<R� � � �<R� �    FOVEA    : 	�2��: 	�2��: 	�2��: 	�2��        
 � 	C%
 ���%� �<R� � FOVEA   ����� �� 	2�0 _
%� %I� �/�� �� �� �
D��� ;�� 	+

 � �T 	C%
 ���%� E 3/C$ ��� 	()�� �� =C� 	+ ����� 3j�yC �$ ��&� � �� .� 
CENTRAL FOVEA    � 	��v  	C%
 $� E �
D��� ;�� 	+ CONES   �$ RODS   	()

. .� ��� .*�:  
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 	5R@ �H�Rj �<R� � 	5R@ �H�Rj �<R� � 	5R@ �H�Rj �<R� � 	5R@ �H�Rj �<R� �(((( PIGNENT LAYER OF THE RETINA):        
 � ��� ��0 �5R@ �� � melanin   � 7��8L�� � �� �� ��� $��+ 	/�$ 	� =���:�� �

 .� 	5R@ 	4n� .��F� ����� pq$� � 	5R@ $� ��� =M��4� 	� �C%
 ���� �6%I0 � 	() '�<M�$
 � . ��� ���8(�  ?%@ %d 	+ 	() ���0�<M�$ � 7��8L�� � '�0$ 	+ =���:�� � b��r�� � �$

C%
  ���v 	+ "�
 � ��$�I}� 3�$� ���� 	e�� ��  $� �%&� 	� �
&� J��� �<� pq$� 	+ �� �
 z/C J�K( ALBINOS)   � �<R� � �� �C$� �� 	v�� �!� .�� 	+ PIGMENT   	+ ��$�I}� �

.�
&� tR0 ��&��}i� � ����� � �$ ��� '�<M�$ 	�$�C �%d ��M� �<R�� %�$  
�&0� �8�� � 	� �<R��&0� �8�� � 	� �<R��&0� �8�� � 	� �<R��&0� �8�� � 	� �<R�	�	�	�	�::::        

"��%� ���%� � �<R� � J�&0� �8�� ��$GH � 	� �R<�  � 	� 3v�6 �6%I0 � E 	/�0� 	+
 �/C$ � �<R� � 	/�$ 	� a�#5� � �RM� ��/I(� � �$ �
&/C$� ��9 � tyO �%y
 ���%�
 � �6%I0 � "$��� 3/C$� �8�� � �<R� � �6%I0 � E �
&� J�0� �$�� ��$GH 	� �C%


0 �� "$��� ����%� �����%� 	� ��R��$ .%.  
� 	C%
 �:��C �<R� � CHROID  �C%
 �S#� �6� c��W %TK �� .� �I��  .%0  

 	R/j � �6%I0� �$ �<R� �( sclera)    . �%� ��A ^8�� %�  
 	���� ��� � 	���� ��� � 	���� ��� � 	���� ��� �(COLOR VISION)    

  s/I(� �� �� ���� ���
 ad $� CONES   	���� .��F� ��(}� � ���e�� ��/I(� �  �!� �
 � �� 	2�0 	
 ����� � �� 	<R� �� 	/�0� 	+ ��������<�� �id � �� ��A �� 	+ b<&� �%�
 J���&+ �� 	y2 	+ ������ ���e�� � �� �� %m� ���v ��� 	����� ��� ~%  ���e�� ��/I(�

� �id � �6%I0 �����#�$ � �� ��� 	�<� �� 	+  �� ��� E b�� E ��0 � �� �:�� ���e�
 �$ b�� E ��0 � �%&� 	� �$ �
&� J��� �A$� 	Iu8�� 	() t��%� � ���e�� ��/I(� �$ 3
w

 3
w CONES  � 	�R8� .W$��$ ���#� 	+���6 b�F0 �� %d �6%I0 "�#�$ � �. 
  ��$����* ��� � ��$����* ��� � ��$����* ��� � ��$����* ��� �( COLOR BLINDNESS)    
     ��$����* ��� b�� �$ ��0 � ��$����* ��� b�� �$ ��0 � ��$����* ��� b�� �$ ��0 � ��$����* ��� b�� �$ ��0 �( RED-GREEN COLOR BLINDNESS)    

 � ���e�� .�� � �%&� 	� �� �</C %&4� �� 	+ CONES   	+ �6%I0 � �� �� 	() �/4: 	�
 	+ J�\� � �9�� 3� 	� 	() �
 � �� ~%  ���e�� � �� =C� �� 	+ �� 	� ��:�� �� 	<R�

 � �� �� �9�� ��(}� ���e�� �id � �� =��2 �����  	+ 36%I0 �����#�$� 	6�� WAVE 

LENGTH   �525    �$675   ��� ��0 �$ 3S���� E YTWE  b��� 	<� �� �� ����2 	+
 b�� �$ ��0 � 	() �
 � �� ��(}� 35�%�� CONES   . �
&� $%:$ 	/�0� 	+  
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＇لو４＋تم فصل   

  د اور４دو احساس

(THE SENSE OF HEARING) 

:3�����$ >�H �0�I� �$ 3:��C�  
 � 	��W$�w 3:��C >�H � EXTERNAL AUDITORY CANAL   ��9 � 

TYMPANIC MEMBRANE    � �� EARDRUM  .�
D%&� �
D��� ad ;�� 	+  
 � 3��`d �H�j 	+ �$ .� 	�K 	() $�d � �� .� .�e���C .��  	C%
 38u8� >�H �

EUSTACHIAN   � �� AUDITORY TUBE   � �
D��� ad ;�� 	+ 
NASOPHARYNX   Q$%\�$ l��� �%� 	B
$� .%0  � �$ ���� � E ���� c%{ � �� �� ��Y�

 ���#� 	+ 	� ��$�C �*$�� ��}  ��%+ � >�H � �$  �
&jrC �� =C� 	
 �/d� �i��
 . �*�$� �<�  

 ��� INCUS , MALLEUS  , AUDITORY OSSICLE    �$  STAPES   	+ >�H �
 . �%� �$%{ �� 	C%
 78u8�  

MANUBRIUM   � �� 	 �#� 	4� 	+ �$ �#�� '�4� .%0 ��%+ � >�H � 	�%&
 INCUS  
 � �$ �
&� ��Aí �� .%0 STAPES   . ��*�: �y�� .%0 E %0 �  

 : 	C%
 3/C$� >�H �: 	C%
 3/C$� >�H �: 	C%
 3/C$� >�H �: 	C%
 3/C$� >�H �        
 �� 	C%
 3/C$� 	+ >�H � LABYRINTH   �� �
 	+ �� �� ��� *�: 	() �C%
 .�� �

 �%� �$%{ LABYRINTH  ���8{ 	/#/0 .�� ���`d � %� ��   3��`d �H�j �� �� 	�
 � �� .� .��:�� _��� �� �� �C$� 	+ �$ ��/�� 	/
 perilymph   �
D��� ;�� 	+.  

 COCHLEA :  
 � 	C%
 �/��� � LABYRINTH   �����#�$ 	
 "�� 	+ l��� ��5/2 � �� .�  	C%
 .��

 �� ��$��>�$ �$ .��:�� ��35   �� ��>�$ 	+ l���� �� �
�0� 	� �%I� �/�� 
BASILAR    �$ .�%+ REISSNER  .  �� ��� a�#5� ��%+ ���� ��� 	+ .�%+  

 ORGAN OF CORTI   

 � CORTI   �%� =�M{�� �� "$%R4� �� �}H ���O�{ 	+ .�gO �� t��%� 	+ �� � 
HAIR CELLS    �%S2 ���I�D� � �%� ��A �� �GC$ �����$ � ��HAIR CELLS   	+

 � �� 	����B{ �:��C ��� �� �� ��� t��%� �� �����B{ ���/) RODS , CORTI   	+
.��*�: ��B{ 3/C$� ���I�D� � �� ��B{ �
 �$ �� ��� *�: 	/�0�  
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 ��9 ���%� ��D��$ � ��9 ���%� ��D��$ � ��9 ���%� ��D��$ � ��9 ���%� ��D��$ �( CENTRAL AUDITORY PATHWAYS) ) ) )         
 � COCHLEAR   � 	�R8� ��D��$ � 	() ���� AXONS   � 	() ��9 ��/I(� � 	/�0� 	+ 

COLLICULI   	() ��A �� � �
&� J*� �� ��%� �GC$ � ��D��$ � �� 	� �C%
 78I<L

%� �C	   MEDIAL GENICULATE BODY د +	 �/�4' ��  �%}{ ��D��$ � ��9 �

.�
&� J*�  
  	��D��$( HEARING)  
  

 �F) W$�$ � �F) W$�$ � �F) W$�$ � �F) W$�$ �( SOUND WAVES) ( SOUND WAVES) ( SOUND WAVES) ( SOUND WAVES)     
   >�H � c$W$�Id$ .�>�$ �����<���� � �� ��-� 3:��C 	+ �� 	/� �� '�#2$ �� W$�$

 ad ;�� 	+ �F)� W$�$ � �� ��-� 3:��C 	+ �F) �W$�Id$ $� �
&� $��+ �
&e�� .�%+ 	+
 �� 	:�� c�$%2 �  �� �� 	-B0 	+ %-
 � �� $�d 	+ �F) W$�$ � �
D���20   �I��0

 �� 	���� .�� 	+ �� �$%6344   �� =O�0 �� 	
 �� ) �%� =O%0 .%I�770  �$%6 �I��0
 �� 	���� .�� 	+ ��344   ��4d 	+  �
&� 	���+ �� =O�0 �� 	
 �� �%� =O%0 .%I�

 �� 	:�� c�$%2 � �� �� �
�$ .W�� 	+ "��20   . �� �$%6 �I��0  
 �� 	���� .�� 	
 �� =O%0 W$�$ �1450  �F) � W$�$ �� � �%&� 	/� �� .%I�   	���W �����$

 	���W 3#��<�%  �� 	/� �$ *�� W$�$ �� ( HIGH  PITCH)    �
 ��D*�� � $W�$ � �%��
.�
&� J%&4� tR0  

 � 	2�0 �����$ � W$�$ � �� �����#�$ 	+ CPS 20000-20    E ( CYCLES PER 
SECOND)  	���W 	2�0 ���D��$ � W$�$ � �� �F0 	+ 	<� �� ����$��2 ���� 	+ �$ .�  	
 .�

 �%RC � �� �Y0 PITCH   �<� �0�I� 	+120   CPS    �%&� 	� �� %�� ���
 ad $� ��
 �8M� ���$ %���� �%RC 	+ �Y0 �Y��� � �%RC %�� �
 � �� �� �%RC 	+ .%0 �
 � "�#�$ ��

 � 	���2 $� �� �*�$� ��58� �� ��D��$ 	+ �%RC � �id � NASKING  .�
D��� ;�� 	+  
  

J�5I�$ W$�$ �J�5I�$ W$�$ �J�5I�$ W$�$ �J�5I�$ W$�$ �    : ��9 	� ���`d �$ $�d �: ��9 	� ���`d �$ $�d �: ��9 	� ���`d �$ $�d �: ��9 	� ���`d �$ $�d �        
  ��9 	� ��%+ � >�H� �$ _��� � >�H 3/C$� � J�5I�$ �F) � W$�$ � AUDIORY 

OSSICLES   %�$ 	+ ��$ W$�Id$ � ��%+ � �
&� tR0 ��D��$ � W$�$ ����� � "�#�$ � ��
 �� ROUND WINDOW   � ����W$�$ ����� �� �  �Y��� J�5I�$ �%� =�M{�� ����  	�
�5I�$ �� J�5I�$ ��$�d � �$ .� 	� *� =�4d$ � .%DK 	5�%@ J AIR CONDUCTION   ;�� 	+
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 � >�H �/C$� � 	/�0� 	+ ��$W$�Id$ � ���`d � %0 � �� �<� a��� J�5I�$ � W$�$ � �
D���
 � J�5I�$ $� �#�� c��j ��� 	+ _��� BONE CONDUCTION   � �� �
D��� 	��� 	+

+ J�D��$ ���W$�$ �*�� �%DK. �
&� $%:$ .%0 �5�%@ ��4d 	  
�     3�&/���8
$ � � ���$ 3�&/���8
$ � � ���$ 3�&/���8
$ � � ���$ 3�&/���8
$ � � ���$( HEARING ABNORMALITIES) ( HEARING ABNORMALITIES) ( HEARING ABNORMALITIES) ( HEARING ABNORMALITIES)         

 	��/<� ��$� ñ�� � 	��/<� ��$� ñ�� � 	��/<� ��$� ñ�� � 	��/<� ��$� ñ�� �( TAPES OF DEAFNESS) ( TAPES OF DEAFNESS) ( TAPES OF DEAFNESS) ( TAPES OF DEAFNESS)     
     : �� ��� �}D� ���+�%6 ��� 	+ 	!��  

 � �� ��%6 �Y��� 	+ COCHLEA   � �� AUDITORY NERVE   ñ�� %�$ 	+  7
$%C �
RyO � 	!�� J�K $� �
&� $��+ ��$� 3�e���  ( nerve deafness)    a��� �
D��� ;�� 	+

 �� J�5I�$  ���W$�$ � �A$� 	Iu8�� %�$ 	+ 7
$%C � =�*�: �<��  � ��$� ñ�� ��%6 
COCHLEA   � J�5I�$ J�K $� �A$� 	� CONDUCTION DEAFNESS   . �
D��� ;�� 	+  

 ��$� ñ�� �%&� 	�AUDITORY NERVE , COCHLEA    �� ��� $��+ %�$ 	+ 7
$%C �
 %�� �� � �%&� 	� b<&� �
&� ���+ 	!�� .��F� �� � z/C J�� $� COCHLEA H,  

NERVE   	+ 3
$%C �$ *�: TYMPANUM-OSSICULAR SYSTEMS   � �� ��:�� ��
 �F) W$�$ COCHLEA   � 	()  	��A �id � �$ �A$� 	� bone conduction   ��9 �

 . ��� J�5I�$  
 AUDIOMETER :  

 ��� .��F� 3
%S� � ��D��$ � ���>�H � 	/�0� 	+ ��$ �� � �� .� 	�$ .�� %I� �� � �$
 3
%S� � �<� r: 	+ J�5I�$ ���`d �  �$ J�5I�$ ��$�d �� �
%S� �� 	+ �
&� �I#�C$

 	+ �
$%C ��$� ñ�� 3RyO � �
&� J*�$� ���9  COCHLEA   ��%� �RyO � �� �$
 =��%0 	+ aI#�0 �<� r: r: 	
 	/�0� 	+ ��$ �� � 	����4IC�0 J�v $� ��  ��:�� ��

 � �C%
 78u8� � >�H� �� �<� ���4O ��  ��$� ñ�� � �
&� J*�$�  ���9 �
%S� �
 	+ �<� ���$ 	+ �� �$ %�$ 	+ ���
�%<� ��/I(� OSTSCLERIOSIS   ���W$�$ � �� 	IC$


&� $%:$ 	� .%0 7��0$ .%DK 	+ ��  J�5I�$ � 	��W�$ $� �� � OSSICLES   �$ .�%+ 
H � 
WINDOW     OVAL   ����� �$ �
&0�� 	� BONE CONDUCTION    � z/C $�  �%�� 

MIDLE EAR AIR CONDUCTION DEAFNESS   � J�5I�$ W$�$ � �$ �
D��� ;�� 	+ 
OSSICULAR SYSTEM  .3A$� s{�� 	+ ��9 �  
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  ＇لو４＋تم فصليو  

    (TASTE )(TASTE )(TASTE )(TASTE )او مزه    (SMELL ) (SMELL ) (SMELL ) (SMELL )بوی 
 ���}2 � �� h�8
 s�8y� 3��4O 	+ 	��#2 ��� �$ ��
 �( VISCERAL)   ���#2

 � �4��� �$  ��M� � �B
$� z�������  ��
� �%DK ��� � �� 	<A �
&� 	M��B� ���9
 �%DK 	/
 %� �� .�� �$ ��
 ���6$GH ��/I(� � 	6�� 	
 J�\� � �
�� ����� .%0 �����

��� �<�%� ��
�. �%� 3�  
 �*9 �$ ���C � �� �� �GC$ ����4�� �GC$ �
�$ ��� � ( SALIVATION)     � �W�+ �$

 	� 3�����$ � �GC$ .*$�� $� �� �� 	� .%0 �A$� 	�R8� 	+ 	/�0� 	+ �����<���� �@�(�
. �� �%� .%0 �%DK .%m�  

 N2 ��
 � N2 ��
 � N2 ��
 � N2 ��
 �( SENSE OF SMELL) ( SENSE OF SMELL) ( SENSE OF SMELL) ( SENSE OF SMELL)             
 �$ �GC$ �$ �GC$ �$ �GC$ �$ �GC$    PATHWAYS PATHWAYS PATHWAYS PATHWAYS     

 	+ OLFACTORY BULBS   �GC$ � ��OXONS   � MITRAL CELLS   ��Y���  	�
 � �� �
D*�: 	��#F8�0 ¦/i�  �8A�� �� 	S�I� 	+ �� �A$� '�4� 	+ .%0 ���ID�`�$K 

OLFACTARY GLOMERULI    � �
&��v .%0 �� OLFACTORY   	+ �W�+ � �GC$
 =� �� s50 	+  �W�+ � 	<� �� �����A �j�yC 3@�(�( ROOF)   l�S2 	� �W�+ � �$

( SEPTUM)   � �� �����A �� 	+ �%� ��A ��
� .%0 OLFACTORY    ��������� �
 �� %d �
&� ����� .%0 �%S2 �<��� � �GC$ OLFACTRY   $� E �� "����� �� .GC$

.�%� 	��I��`�$K `8+ �$ `8� 	� ������� J�K  
  
 � � � �OLFACTORY        :	�R8� �%S2:	�R8� �%S2:	�R8� �%S2:	�R8� �%S2        

 	id �%S2 �%I<���$ ��$ � �� 	C%
��4�� �%I<�� �4M�$ N<O �� �
�5� 	+ 	�R8� ��
 � 	id 3�L CILIA   	+ .%0 �-B0 � ��%+ � �%I<���$ � J�$ .��� 	� �8��
 �� �%S2

 %d� ��
 �$ 3��� ��}I�$ �� 	C%
 3@�(� 	
 E 3A$� '�4� CILIUM  ���%+ � � ���8
����� �%I<���$ � �� .%Cw 	+ �$ �
&� t��%� .%0 �GCw � J��}8��+ b}�$ %�$ 	+ 	�R8� � "

.��� J�5I�$ 	� aI#�0 ���%� ��9 � tyO �%I<���$  
 N2 ��� �( SENSE OF TASTE ) 



 
 

237 

 

  ���gO$ ��#2� ���C � Q�0�0$ .��( BUDS)   	
%S� 	��O .�� $� E �� '�#2$ ������
 J�� N4� $GH � 	() �� 	� .%&0%
 �%� 	B
$� ��
� .%DK .%0 ��� � N2 ��
 � �� .�
 �nI�$ �� ò%� 	<�  =���:�� ���� ��� � �� $GH 	+ �� �$ 	/�0� 	+ ���C� 	<�

*�$�=�4d$ �
 ��� � �$ �
&� �/
 �<�� $GH � 	/�0� 	+ �id � "�#�$ �� �� $� 
. �� ���� l�(I�$  

 ��� � �� �����#�$ 	+ buds  	+ NUCOSA   � PALATE , EPIGLOTTIS   E PHARYNX   
 �&�   	C%
 78��� 	+ �
�� �$ %0 	+ �
� � V   ��� � �� ��� a�m8� �$ t��%� "�� 	+

 � �
�� 	/�0� 	+  ?���$ 3RyO �#2 � '�#2$3/2  �  	() 	C%
 ��$�{ CHORDA 
TYMPANI  � 	+  �� 	/�0 FACIAL NERVE   � �
� � �$ �
&� �I#�C$ .� 	RM� .��

 � �C%
 3�/C �4�D�� GLOSSOPHARYNGEAL NERVE   	/�0� 	+ BRAIN STEM  
. �
&� ��� 	�  

:�������  '�#2$ � ��� �  
 ��%�� �� �� ��:�� 	��#2 �0�0$ ��/) ��� � �� �����#�$ 	+( SOUR)   ��%�

(BITTER)   >�C SWEET    b�e��� � �$ (SALT)   .�� ����� �C%� � �� c��RO 	()
  �
� � b�e���  �$ %0 	+ �
� � .>$�C E �*�H � �
� � .�%� 	/�0� 	+ �C%
 78��� � �
� �

 � "��� .�%� �$ 	C%� 	() �� 	� .%&0%
 �
&� '�#2$ �� 	C%
 780�+ ��$�{ 	+ 
PALATE  8�e��� �$ �>�C � �� �� �����A �id 	+ �$ ��� � E �
&� '�#2$ ��$�� �

 	+ '�#2$ ��$�� �0�0$ ���/) � ad �$ �
&� $%:$ ad 1�� EPIGLOTTIS   �$ 
PHARYNX  . �#�� c��j ad ��  
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  م يون＀ نه

  ＇لو４＋تم فصل دوه

  د نخاع د حبل حرکي وظيف３

( MOTOR FUNCTION OF THE SPINAL CORD)( MOTOR FUNCTION OF THE SPINAL CORD)( MOTOR FUNCTION OF THE SPINAL CORD)( MOTOR FUNCTION OF THE SPINAL CORD)    
 c�#<O( REFLEXES)  :  

  	/j�� � �� .� c��RO 	() '�{ ��#<O � .�� 	() �/4: 	� ����� .��0 � �/gO� 
( AFFERENT)    	/0%� �$ ( EFFERENT)   	#<O �� �%� NF8�0 �� ^8� %� ���������

 � �� MONO SYNAPTIC REFLEXES    '�{ ��#<O ��  	
 �� 	/� �
D���  ;�� 	+
� � �#<O ����W 	() ��� 	� �� �$ .�� ��  � �� $��+ ^8� %� �
�yO$ 	/0%� �$ 	/j� 

POLY SYNAPTIC ARCS   . �
D��� ;�� 	+  
MONO SYNAPTIC REFLEXES :  

 THE STRETCH REFLEX t�yM� 	/�0� 	+ tyO .�� � 	/gO Z�/<0$ � �� 	/� :
 � �4M�$ N<O J�K $� �� ��� �R5� �� JY� �� �� ��� STRETCH REFLEX   

 �/gO � �
D��� ;�� 	+ �� � �� �4M�$ N<O �$ �
&� tR0 	�R8� � �/gO � �}�
 � �� .�gO �#2 �� =��2 3gR5� �/gO ���SPINDLE   � �$ .� 	/gO 

SPINDLE   aI#�0 ���%� 3RyO � J�5I�$ 	�R8� 3/gO ( CNS )  �#�� c��j ��� 	+.  
  

: �� 	����\� �<�8�/�: �� 	����\� �<�8�/�: �� 	����\� �<�8�/�: �� 	����\� �<�8�/�        
 KNEE JERK REFLEX   ��q� � �� 	/� :( PATELLA)   �d�� �$%{ 	+ 	0�+ 	� %�� �

 � �� QUADRICIPS   � ��+ � �� �� 	S�I� 	+ �$ �*�$� 	Iu8� �/5� �/gO � 
EXTENSOR    � 	�R8� J�K ��4d 	+ �
&� tR0 TRICEPS BRACHIAL   %�� � �/gO

 �  �/e8)� %�$ 	+ �/5� � �/gO � 	0�+ 	� EXTENSION  .�
&� tR0 
 + � �� 	/� "�� ��4d 	 ACHILLES  �  � �� J*�$� 	�R8� 	0�+ � %�� 

GASTROCNEMIUS    	+ ;�{ ��+ � 	/�$ 	� �/5� � �/gO � EXTENSION   �� �A$�
 � 	#<O $� ANKLE JERK REFLEX  .�
D��� ;�� 	+  

 =��5� �/gO � =��5� �/gO � =��5� �/gO � =��5� �/gO �(MUSCLE TONE)     ::::  � �/gO � =���5� �}� � �/gO �TONE   �� 

TONUS   �%�� 	� �
D��� ;�� 	+ a� %TK �� 	/gO 	+ �� _B{ tyO ��%2 �/gO �
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 � �� �
�� ���+ =���5� FLACCID   � =���5� �/gO � �� 	/� �
�� ��� 	��� =��2
�K �� �
�5� 	+ �}�%  � =��2 $� �� c��WHYPRTONIC SPASTIC    ;�� 	+ �/gO

.3A$� 	� ^8� 	/�$ 	� =���M  c��W %TK � ���#<O �}� � =��2 �8���+ $� �� �
����  
CLONUS  z�� �$ �#F�%+ 	+ �� 	�R8� 	/gO �%�� 	�  �� ��9�2 .�$� ;�/M� �8�A 	+ :

 � 	���2 $� �� ��$� l$�A �<� 	I0��� �$ �<(� �/A �) �<�CLONUS   ;�� 	+
 	+ J�\� �  �
���� �%�� 	� 	6����  � �$ �
��� Q�IM � �
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  ＇لو４＋تم فصل دری

  په  حرکي وظيفه ک３ د دماغ او قشر کنترول
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��+ _��� �� l��� �� l��� 	+ _��� �%&� 	� �A 	�136  	id $� .�� 	���+ .%I� �/�
 . ��� 36�8��4� 	() ��} � ���� ���� � �� ��� �� ��}   

 ���� � �(� 	� 3�����$ � DURA   tyO �%y
 � ( OPTIC NERVE )    �� � 	()
 � �6%I0 � ��
 �$ �A$� �<� 	+ à�+ SCLERA   �� 	/� '�0$ �� 	+ �
�� ��A �� .%0

 ��}  �� 	/� '�0$  	+ tyO �%y
 � ��}  �� 	���+  �� _��� �� �� ���� 	+ ��} 
�� _��� ���� ���� 	
  � �
&� 	���+ ad �� �C$� 	+ tyO �%y
 � ��}  �� 	���+

�
&/C$� �� ��+ ��  	+ 	��� �6%I0 � .%I� �/� �) ���� �$ "��%�  �<R� � �6%I0  �$
 	+ ��}  c��W � _��� 3��� ��� � �A�8� �� 	6%I0 ��A�� .%0 tyO �%y
 � ��

 � �� ��9 	� � �#� 	id � ��
 	I0��� �$ ��� 	/�v ��+ tyO �%y
 � _���  �� =C�
 	+ "��%: _��� � ��}   c��W �A�8� �� 	C%
 �/C$� 	+  �v�6 �6%I0 � �$ tyO �%y


 �*�$�   ��58� 	+ �� tyO �%y
 � �� 	S�I� 	+ �$ OPTIC DISC    � �� �C$� 	+
 � �� 	-�I� 	
 �� �
&� tR0 ��&��v � _���OPTIC DISC   ���� �6%I0 � =R#�

  	+ 	/�0� 	+ ��$ � l�<#4��I �$ � �� ���<L  ���&0Y+ �$ 	I#:%
 _0�I� 	� �<R�
 � =��2 $� tyO �%y
 � �� �
&� J���  "��  	L papilledema  ��� ;�� 	+ � �� �
D
.�
&� 	�%&4� 	�rO 	L  ��}  c��W � ���� ����  

 � �rIC$ a�C� �
 ��}  c��W _��� � 3��� ���� � brain edema   �� c��RO 	()
 �4��$ � ��( EDEMA )   ��}  	0�+ 	��6� � �8�� �  %�$ 	+ �����v � �$�5� c��W � _���

$�4� � "��%: � �8�� �H��� � �� 	SI� 	+ �$ �*�$� tR0 t�%(� � ���� � %�$ 	
 ��
 . �
&�  
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＀لسم يون  

  ＇لو４＋تم فصل اته

  د معدې او کولمو سيستم

(THE GASTROINTESTINAL SYSTEM) 

 	+ aI#�0 ��$GH � 	��0� �#+ 	�%+ ��$�� ��$GH �$ �I�9�%I<�$ �
�$� 	� "�

 .��+ 	� $%:$ � ��<D� � �� �
&� $%:$ 	/�0�� ��$GH � =�%2 ��$�� ��$GH �  x

 	/�0� 	+ aI#�0� ���yO �4gd �  ) juices   agd ��$�� ��$GH � �$ W$% $� � x
 ��yI�$ �I�9 �%I<��$ E ��/I(� �$ �
�$ E ��$�� �4gd| �4��� �$ ��M� � x

 	� "$��� �8�� � ��yI�$ ��$�� ��� agd � 	()5  	� aI#�0 ����%d ���v ���
 .� ���*$  

  
  
  
  
  
 
 
 
 
 
 
 
  
  

 	+1 -62  �j�yC �� .�� .%d �� �C%
 ���v aI#�0 ��$GH � �� �<� 	+ 	����
 � .�M� � .��F� ��D%&� � ��$GH � �W$�� �%� 	6�� 	+ J�\� � �
&� 	���� �%� .*�H
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 �� %+ 	���� ��yI�$ �$ agd � $GH � �4��� �*� �$ �<� 	+  �%�C� ��$GH
 34gd � �#+�� �$ ���0�0$ ������ � aI#�0 ��$GH � >�� �Y��� �� �*�

�� 	����� 	() 3���� 	� �C%
 �%d � aI#�0:�  
c�0�0$ 3��4O �4��� �$ ��M� �c�0�0$ 3��4O �4��� �$ ��M� �c�0�0$ 3��4O �4��� �$ ��M� �c�0�0$ 3��4O �4��� �$ ��M� �::::            

(GENERAL PRINCEPLES OF GASTROINTESTINAL) 
  	���j� ��$�: �4���  �$ ��M� �  

( CHARAETERISTICS GASTROINTESTINAL WALL)   
 	+2 -62  _B5� ���q%O 	
 �$�: � ��4��� � �� �<� ( CROSS SECTION)  

: �� *� ����� � �5R@ 78���9 ��� 	+ �C$� ��  	() ���C � ��  
    LAYER   ALONGITUDINAL MUSCLEـ ٢،   SEROSAـ ١

� xCIRCULAR MUSCLE LAYER  ۴ ـSUBMUCOSA  ۵ ـMUCOSA   �$
 �A$� %m� 	+ .� ��� .���$ 	��� �� �<� 	+ �� 	����4IC�0 ��� �8A  

 3RyO ����� � �4��� �$ ��M� � 3RyO ����� � �4��� �$ ��M� � 3RyO ����� � �4��� �$ ��M� � 3RyO ����� � �4��� �$ ��M� �: J�%I8�: J�%I8�: J�%I8�: J�%I8�        
NEURAL CONTROL OF GASTROINTESTINAL FUNCTIONNEURAL CONTROL OF GASTROINTESTINAL FUNCTIONNEURAL CONTROL OF GASTROINTESTINAL FUNCTIONNEURAL CONTROL OF GASTROINTESTINAL FUNCTION    

 � �� �%� aI#0 3RyO �FC �4��� �$ .�M� ENTERIC NERVOUS SYSTEM  
 �%� � aI#�0 �RyO E �%� ��A �� 	C%
 ��$�: 	+ �4��� � �� �
D��� ;�� 	+

 	��C 	+ �M5� � �$ ��%� 	() ANUS  .�
&4IC  
 � Q�R�%5� 	�������� aI#�0 �RyO � SPINAL CORD   � aI#�0 3RyO �

 �<v$ �� ���2 	+ ��������� ����/� �0 � �8M� .� .%
$%
 .%0 �%&4�  � ���������
 	��6 	+ =�4d$ J�%I8� � ����� � �4��� �$ ��M� � 	() �� � �� �� ���

.3� ��&�  
 �%��q �4n� ��� � aI#�0 3RyO �4��� �(PLEXUSES)   E �� ��� *�: 	()

 	+ ��2-62  �$4 -62  .� ��� .���$ 	��� �� 	��/<�  
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� ��9�@ � .%��q ��:��C x LONGITUDDINAL   �/gO ��%�$� �$ 

CIRCULAR MUSCLE    � �� �%� ��A ^8� %� �5R@ MYENTERIC PLEXUS  
 �
D��� ;�� 	+� � .%��q 3/C$� xSUBMOCOSAL PLEXUS   � �� �$ 

MEISSNER'S PLEXUS   3RyO �%� ��A  ���9 ��(� � �� �
D��� ;�� 	+
 	+ �� ^8� 	+ �%��q �*$�� �� � 	B
$�4 - 62 . .� ��� J��L �� �<� 

MYENTERIC PLEXUS   ���9 ��(� � �$ ����%I8� c��%2 �4��� � �$ ��M� �
 � �#�� ���9 J�%I8� � "��%: �Mq�� �8�� � �$ W$% $ �4��� �$ ��M� � .%��q

 t�yM� z���F40$��+  �$ z���F40 � �4��� �$ ��M� INNERVATION   	
 ��
..� ��� 	����� 	()�� �� aI#�0 ;���� �$ 3RyO 

��d ��%2 �4��� �$ ��M� ���d ��%2 �4��� �$ ��M� ���d ��%2 �4��� �$ ��M� ���d ��%2 �4��� �$ ��M� �:J�%I8� 3���:J�%I8� 3���:J�%I8� 3���:J�%I8� 3���        
 �%� =�4d$ a� 	� �C%
 �W$% $ =R#� c$%����  3�%2 �4��� �$ ��M� � �� 	e�%)

%I8� 3�����d 3�%2 � �<� %yI(� 	+ �$��� 	����� J�K ���r+ 	+ 	() J�  :  
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 CHOLECYSTOKININ :  %}O �8�$ � "�� ��d $�( DOUDENUM)   �$ 
JEJUNUN    

  � ��(��T  � � �
DW$% $ 	() �%S2 �$ �
$��� �4-� � �4��� � W$% $ "����d �
. �*�ù� ��$%�j � �$ �#�� c��j '�0$ 	+ =T��:�� � ���$%�#/6 ����  

GALLBLADDER)  	+ �R5� �  �*�ù� ��$%�j � �%� %���� ��{ �� �/5� 	+  (
 �� ��yI�$ �$ agd 	+ ��$�� 34-� � �� �
&� J��$ �� �4��� 	+ $%�j %�$

 ��� z��� SECRETIN  � ��(�� %}O �8�$ � b��%<0 :S    �� 	/� 	() �%S2
 %���� �<��� ��n� �$  �
DW$% $ �� �C$� �� %}O �8�$ 	+ .��yO ���0$ ��M� �

.�
&� J��� 	0�+ � �C%
 .%\�$ 	+ �4��� �$ ��M� �  
GASTRIC INHIBITORY PEPTIDE  : : : :  �
�W$% $ 	() ��(� � �C%
 78���+ � �4��� �*� �

 	+ �� � �� J�� =T�`��d�
��� .W$��$ 	4� 	+ �$ �8��$ ��0$ E 	��
$��� �4-� �� W$% $
 %}O �8�$ � 	���� ���C ��M� � �8M� �*�$� �4� �� ����%2 	+ ��M� � "����d $� �%�

.��� �B
 ��� 	+ 

 

 	��/<� ������ 3�%2 aI#�0 � �4��� �$ ��M� � 	��/<� ������ 3�%2 aI#�0 � �4��� �$ ��M� � 	��/<� ������ 3�%2 aI#�0 � �4��� �$ ��M� � 	��/<� ������ 3�%2 aI#�0 � �4��� �$ ��M� �        
(FUNCTIONAL TYPES OF MOVEMENT N THE GASTROINTISTINAL TRACT) 

  �<(� �� �� �� �� ��:�� 	��/<� ��%2 .�� �� aI#�0 	+ �4��� �$ ��M� �
 c��%2  �<��*�(PROPULSIVE MOVMENTS)    � $GH 	/�0� 	+ ����%2 �� �  �� ��

 ��/(� �� �
 �$ �
�� J*� .��F� ��yI�$ �$ agd � .W$��$ 	R0�8� 	+ �� 	C%
 	+ �4���
 c��%2 �<���(MIXING MOVMENTS )   �$�� �4��� � 	/�0� 	+ ����%2 �� � �� ��

.�
�� J*�$� �<� �@�/(� 	
  
 c��%2 �<��*� �<(� c��%2 �<��*� �<(� c��%2 �<��*� �<(� c��%2 �<��*� �<(�(PROPULSIVE MOVMENTS)        

 � c��%2 �<��*� �� �� �4��� �$ ��M� � PERISTALSIS   �� �
D��� ad ;�� 	+
 "�� �� 	+ �$ �#�� c��j �/5� ��5/2 �� �4��� 	+ 	/�0� 	+ ����%2 �� � �

 � ��rgO �#/� � �4��� � �� �� c��%2 ���$ J�K �� $� �*� �� %+ �$��  �4���
 � �4��� � c��%2 J�K $� 3A$� 	� ^8� %�$ 	+ �/5� � � ���$ ��%�$�3-2  �I��0

.�
&� $��+ 	/F(+ �� � �#� �%I�  
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 c��%2 �<��� ��/(�(MIXING MOVMENTS)  
� 	+ �� �4��� 	+ c��%2 ���� ��/(� � $GH � �%�� 	� �
�� $��+ ���/<� ��/I(

 � PERISTAL TISM   �$ �/C$ 	C%
 3� ���� ��/(� 	+ $GH � ad 	/FC 	+ c��%2
 � 	<�) ��8(� �� =M��4� ;�� �� �*� �� �� 	+ ��$�� �� � �%&� 	� Q�j�yC 

SPHINCTER  (�� 	C%
 	+   	L 	+ ad .��� 	�/4O ���� ��/(� � $GH � �� $��+
 �/5� �gR5� ��  �$�: 	+ �4��� � �<� l��8I� 	+ $�C �/
 	�  3A �� %+ "�� 

(CONSTRICTIVE CONTRACTION)  �
&� $��+ � �#� �%I� �I��0 �) 	� 	I0���
 �� ����2 	+ ����� �/� � �� ;$�� ��	+ �4��� � =��2 �gR5� �
 	I0��� .�� 

��� z��� �� ��&� ��/(� 	+ $GH � "�� �� 	+ �$ �
&� $��+ �� 	C%
 	/
.            
"$��� �8��� �4/� �$ ��M� �"$��� �8��� �4/� �$ ��M� �"$��� �8��� �4/� �$ ��M� �"$��� �8��� �4/� �$ ��M� �        

GASTROINTESTINAL BLOOD FLOW) 

  � "$��� aI#�0 � �4��� �$ ��M�� SPLANCHNIC CIRCULATION   ;�� 	+
 	+ �� �
D���6 -62   � �� aI#�0 ��$��� �� 	+ .� ��� .���$ 	��� �� �<�
 ���� �$ �4��� SPLEEN)  	8��$ '%5��+ ( (LIVER)   � ��� "$��� 	8�� ��

 � 	8�� '$%5��+ �$ ���� E �4��� PORTAL VEIN   	+ �
&/C$� �� 	8� 	+ ��9 	�
 �*� � 	8�� �� 	8� LIVER SINOSOIDS  �0 �� ��+ 	+ �
D%&� 	() �����4IC 

HEPATIC VEIN    �� .%C$ 	
 �$ �
�:��C ��9 	� VENA CAVA   	+ ��9 	�
 	
 �8�� 3�$��� �� � �� "��� %g� �$ ��%I��
 �
&� J��$ �� "$��� ���4O

+ �%S2	 �/�0	    SINOSOIDE � �� RETICULOENDOTHELIALپه��0/	 
 � �� ��
D%+ 	� �$ �
�� �I#�C$ 	() �8�� � "�y5� 	()�� �C%
 ���� "�


���6�.  
 	
 �� �$�� ��$GH ��� ��yI�$ 	id �$ �$�� �4-� %�H .%\�$ "�� ��4d 	+

 � 	() �4��� � �%� =�/
�{ �2 � �� �
�$PORTAL VEIN   ��9 	� 
SINUSOIDS   � �� �����A 	+ �
�/C$� 	� RETICULOENDOTHELIAL   �$

 � �8� � PARENCHYMAL   E �%S2 �0�0$ HEPATIC CELLS   c��W �$
 � �� a-� 	+ �� . �$�� ��$GH J�v �
&� .%�C� �<� �I{�� 	+ ��$GH �$�5�
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 � �
&� �I#�C$ 	/�0� 	+ aI#�0 z����4� � �� �4��� 	
 �%� =�/
�{ Jr-�$
THORAGC DUCT ) �8� 	� 	� �8�� ��9 	� . �
D%&� 	(  

  
  
  
  
  
  
  
  
 
 
  
  
  

 	+7-62   � �� �
�� J��� aI#�0 �8�� ����%� � �4��� � �� �<� 
INFERIOR MESONTERIC   ����$�: �4��� ���� �$ �*� � 	/�0� 	+ ������%�

�$ �
&� J�0� 	8�� 	�  CELIAC ARTERY   ��M� 	5�%@ b�O 	+ STAMACH 
 ����� 	8�� 	�.  

�� �4��� 	+  z���F40 � ���gO$ ���� "�
 � �� 	/� : .� $� 	���� 	4n� �
�yO$
.*W 	<� 8�� � 	� ���� �� �$ c��%q �  	+ �R5� � �
�yO$ z���F40 � �� '�#2$

 �$ �4��� � %�$SPLACHNIC  =��2 $� �� ���8
 �<� �I{�� 	+ "��%: �8�� �
�� �* � � �� ���CIRCULATIRY SHOCK   �8 د $�\%$  ��� � �� �IC� 	+

� 	+ "$�� SPLANCHNIC   ��  � .��F� =C� a� �).��F� ���IO�0 �)(  =�4� 	+
 �R5� � ����� � �4��� � 	R8� �
�yO$ z���F40 � ����� ��8���+ %+ .%&
 %0 �A$�
 �<���F40 � 	/�0� 	+ ;����<�� �� � �� �*�$� =�4� �� 	8�� ��$���  	
 %�$ 	+ 
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 	� �� =C� 	+ 1�� z��$��4d� 	R8� �
�yO$200 -400   � 	8�� 	 �q$ .%I�� �/��
 . �� ���%
$%
 .��F� 7��2 %
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  فصل نه ＇لوي＋تم

  د غذا خوړل

(INGESTION OF FOOD) 

 �
&� .W$��$ �
D��� ;�� 	+ �>�� � �� �d$�C �/C$� � "�#�$ � .W$��$ 1$��C � $GH �
 �nI�$ � �®6 	L �� "�#�$ �� �<� 	id $GH� (APPETITE)   �
&� J��L 	/�0� 	+

 .��+ 	� ��&� _ � � �� ���*$ ��$GH �8A�� � "�#�$ 	/�0� 	+ �������<�� �*$�� �� � ��
 �� ��A �� 	+ >�� �$ �
&� 	����� 	()�� �� ���\-
 �<��/�$� 	+ �� ��� .���I0$

��*�C � $GH � �W$��E  ���� .��� (MASTICATION)   ���%&� �$(SWALLOWING) 
� �-
 	()��::::  

 J�� �� J�� .��� J�� �� J�� .��� J�� �� J�� .��� J�� �� J�� .���    ((((MASTICATION    OR    CHEWING))))            
 .��F� agd ��$GH � J�� .���$GH � �
&0� 	�%0 	/�0� 	+ ���L�H � J�� .��� $GH �
 	� W���/0 �  Q$%\�$ �� ��� 	
 �� .��F� �R0 ���C �$ ���� � Q�j�yC �� ���%q
  .��� ��%0  �Y��� 	+ 	/�0� 	+ ��/4O �  ���� .��� � ���
  �� �<I0�+ 3<���&4gd

 $GH � �� 	S�I� 	
 �� �� .��� ��D%&� 	+ $GH � ad �$ �Y�� ���8(� 	() ��%(� �
 . �Y� $��+ ��I��0$ 	� �4��� 	() ��M� � ��  

 J�%&� J�%&� J�%&� J�%&�((((SWALLOWING) ) ) ) ::::        
 � �� ;����<� �/��+ �� 	+ �� �� ;���<�� ¦/i� ��  J�%&� $GH � PHARYNX  

 $GH �� �*$�H� "�#�$ �� 	/� �$ �%� 	C%
 �� N�8� 	+ .%\�$ N<�%  .� ���%q 	�����
 � 	� $GH �$ ���8
 .�9 �#�8� .��F� ������ �) � �8M� .��F� =C� a� � N<�%  �Y� .%��
 =C� a� � "�#�$ 	/R� ��4d 	� ��� 	+ ��9 �#�8� � 	�E ���� .W�:$ ��D%&� � ��� 	+ �%�

 � $GH .��F�.���� 3� 	� N�8� �� =C� 	+ ��D%&�  
 �� �� �-�j ���9 	+ J�%&� $GH � J�K 3��4O 	+ د ESOPHAGEAL STAGE , 

PHARYNGEAL STAGE , VOLUNTARY STAGE   ��� a�#5� �� c��RO 	()
. ��  

� 	-�j ��$�$ x VOLUNTARY STAGE   	
 �� .���� .��F� ��D%&� � $GH �� 	/�
 	id �$ �
&� J*�$� ��}  $GH 	+ 	/�0� 	+ =�%2 �8��� �$ 38���+ � 3
� � J�K ��$�$

	/F(+ 	-�j $� ��D%&� � "�� �� 	+ �$ �*� 	�$�C N<�% � 	��� . �
&0� 	� %0  
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� 	-�j N<�%  � x PHARYNGEAL STAGE   hY� .�� $GH � �� 	/�BOLUS   �
�C � $�C��� � N<�%  � �� �C$� 	��� ��J��/I�I+$ $ �#<O $� �$ �A$� 	R8� 	+ �GC9 

BRAIN STEM   � 	��A �id 	��$ �
�0� 	� PHRAYNGEAL   �4O �R5� � ��rgO
 "�� � �� 	S�I� 	+ �$ �
&� $%:$ (TRACHEA)   tR0 ��jrC � h%� � �$ =L�8
 �

 %���� �<���� ��n� ��%� �#�8� �� =C� 	+ ��D%&� � $GH � �� .� *� %�� � ad $� �
��
  � ��� '�#2$ .%0 7I(0 	+ �Y0 �� ���PERISTAL TISM    	() N<�%  � �F)

� �4O J�K $� �� �*� 	� �C%
 780�+ h%� � hY� $GH� �$ �
&� ��%������ .�� Q�R�%5 
�%� ��� 	+ =C�.  

� 	-�j h%� � x ESOPHAGEAL STAGE   	+ $GH �� .� $� 	���� �0�0$ �%� �
 	��K .�� �� =��2 ����� 	+ h%� �Y� .%&� 	� ��M� 	() N<�%  	� .%0 7<��

 �� �� �� �%� c��%2 ;��I/I#�%+ PRIMARY PERISTALTISM   �� 	� �
 �$ 
SECONDARY PERISTALTISAM   ;��I/I0%+ � �� �<� �Y��� 	+ �� E ��$�

 � �� h%� 	+ �� �� ;$�� �F) ;��I/I0%+ � N<�%  � c$��%2 PHARYNGEAL 
STAGE   �� ��� ��%� 	()  N<�%  � �� �F) ;��I/I0%+ $� E �
&/C$� �� 	/2%� 	+

�
W�:� �� 	�2�� 	+ h%� � 	���%�� $GH� �� �
�%�� �� =C� 	+ ����� �#� � 	� ��M�  �
 � 3� =C� 	+ ���%�� � $GH� �%��  	� �
�� J*� $�C 	I<L 	+ ad 	/�0� 	+ ��{ 

PRIEIMARY PERISTALTISM   �� ���(� .%0 7����� � 3F) SECONDARY 

PERISTALTISAM   ;$��  ���
 �id %� �$ �A$� 	Iu8� %�$ 	+ _0�� ��$GH� h%��
 �� 	/C$� 	� ��M� $GH �� ��� SECONDARY PERISTALTISAM   � �F) 

MYENTERIC   	+ ���#<O � N<�%  � �$ =��%0 �RyO �/C$� � aI#�0 �RyO �
. �
&� $��+ 	/�0�  

 �RyO � =�/<0$� �� c�#<O �%� crgO �B(� 	C%
 780�+ ��� %+ �� �%��
 �$ ���� J�%I8� 	/�0� 	+ ���nR8�3/2   N6$�� �� �%� crgO �#/� �� 	C%
 78I<L

�� �� 	/�0� 	+ tyO�%ۍ  MYENTRIC  RyO�
&� J�%I8� �%� �
� .%0 aI#�0 3. 
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 . ����� 3�%2 ��M� � . ����� 3�%2 ��M� � . ����� 3�%2 ��M� � . ����� 3�%2 ��M� �        

(MOTOR FUNCTION OF STAMACH) 

  : �%� ����� 3�%2 ��� .�M�  
� �$ %}O �8�$ 	
 �� �) %� �
&� ���+ �<� ��%�C� 	+  ���+ �id %� �� .�M� 	+ $GH x

 . �� .%&� �� �4��� �*�  
� � $GH ��� ��/(� $� �� ��� ��/(� .%0 ��$W% $ ���M� � $GH  x CHYME   ;�� 	+

 . �
D���  
� � 	() ��M� � x CHYME   .��F� ��yI�$ �$ agd � 	� �4��� �*� J�&/C$� �S����
.  

 	+2-63   .%m� 	�  3�����$ � .�M� �� .� ��� J��L ������$ �0�0$ ��M� � �� �<�
 �}�� �C%
 ��� 	+a#: �� 	� �C%
 ��� �� �
��(BODY)  �� 	� �/
 �$ ANTRUM  

c�4�#5� ��M� � �
�� ��� � �������  %TK .%m� 	�  �C%
 ��� 	+ .�M� �%� =�4d$
 � �� 	� ��� ��  ��� �}D�ORAD    a#: � ��M� � �� ��$� 	C%
3/2   	()

 � �� 	� �C%
 �/
 �$ ���  �6�8��4� CAUDAL   .�
&� ��� 	C%
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  a#: � ��3/1  � �C%
 78I<L ANTRUM   	+ $GH �� 	/�  ��� 36�8��4� 	()
 � ��M� � �� 	/C$ � �� .�M�ORAD  ��� $��+ =�%2 ���%� ��%�$� �� 	C%
 	+  	�

 	
 �$�:� a#: � ��M� � %�$ 	+ . �#<O � N6$� � �� 	/C$� MUCOSA   � ��
 	� �$ �A� 	� "�%�
 �<� �S���� 	+ �$�: ��M� � "�� �� 	+ �$ �*�$� �4� =��5�

�4d� � 	/R��#�� ����� .��F� $GH ���� � .�M.  
J*� �<(� �$ J�&� ��/(� $GH � �� .�M� 	+J*� �<(� �$ J�&� ��/(� $GH � �� .�M� 	+J*� �<(� �$ J�&� ��/(� $GH � �� .�M� 	+J*� �<(� �$ J�&� ��/(� $GH � �� .�M� 	+        

(MIXING AND PROPULSION OF FOOD IN THE STAMACH) 

 .��yO ��M� �(GASTIC JUICE)   	+ a#: � ��M� � �� 	/�0� 	+ ��$��H � ��M� �
 � �C%
 �e8� 	� �
) �� �$�: J�vLESSER CURVATURE)   �$ �
DW$% $ �%� ��A ( 	()

 ;��I��I0%+ � ���Mq 	() �C%
 78u8� � ��M� � �A$� '�4�  	+ .%0 $GH � Q�0$�
 �%d 	+ ��� 	+ ;%I�$ � �$ �
&� ��%� 3F) �gR5�20 �$%<� �� ����� �F) J�K $� �� �
D

 �MIXING WAVES   	+ ;%I�$ � 	() a#: � ��M� � �� 	/� 3:�� $� �$ �
D��� ;�� 	+
 � �$ �
�� ��{ .W$��$ 	i4d 	+ �
�� ���� ���PYLORUS  @ 	+ ��� c�� �$ ��}  �� ?%

.�
����W ad  
CHYME&� ��� 	+ �4��� � �$ �� ��/(� .%0 ��$W$% $ � ��M� � $GH �� =C� 	) : �
D%

 �CHYME  ..� ��� 	����� 	()�� ad �<(� �� �
D��� ;�� 	+  
HUNGER CONTRACTION 	+ �� ���C 	() $GH � .��F� �IO�0 �) � .�M� �� 	/� :

 	+ �� �
&� $��+ c�y/5� ���� �� .�M�RHYTHMIC  
 �4#: 	+ ��M� � �<�% 	C
 � �
�� $��+ ��HUNGER CONTRACTION  �� �� ����$�A 	+ Q$%\�$ �� �
D��� ;�� 	+

 .�� � .�M� �� �� ���� .%��� c�y/5� 	/� 	/� �$ 3A$� 	Iu8� �� "$����C  "�
 ��� �
.�����IC$ �<� 3S8}� .��F� �5�{� ��� ��  

	��I�%2 �4��� �*� �	��I�%2 �4��� �*� �	��I�%2 �4��� �*� �	��I�%2 �4��� �*� �        
(MOVEMENTS OF THE SMALL INTESTINE)        

��� � �4��� � ��M� �$ 	��I�%2 �4��� �*� � �� ��� �}D� 	��K .�� 	+ "�� 	+ �C%
 �
 � ��MIXING CONTRACTION   � �$ PROPULSIVE CONTRACTION .�
D��� ;�� 	+  

MIXING CONTRACTION a��� � �4��� �*� � 	C%
 .�� �� 	/� :(CHYME)   	/�0� 	+
 �
&0Y+�(DISTENDED)   $� �� �
&� $��+ 	��y/5� 3Mq�� 	/�0� 	+ �}� ��� �4��� �

 3A$� 	� ^8� ��� ;$�� .$%F� �5�{� ��� � �� �� ��>�$ 	+ �4��� � J�K ���{� 	+ 	��y/5�
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 � ��SEGMENTAL CONTRACTION  	C%
 .�� �4��� � t��%� �� 	+ �$ �
D��� ;��  	+
RELAXE  0���  
��$ 3A$� �/5� 	+ 	C%
 	/
 �$ 	+ �4��� � 	IRELAXE   ��%� �/5� �� 	C%


 � �4��� � $GH �$ ���SLOW WAVES   �� � 	/�0� 	+� .%0 ��$W$% $ � �4MIX  .�
&�  
PROPULSIVE MOVEMENTS  	/�0� 	+ �F) a���I��I0%+ � �� �4��� �*� 	+ a��� :

� �
�� ���$*�� ) �� ��%� 	+ �4��� �*��F%
 .%C$ 	+ �4��� � �$ �� �� 3 �� �� 	C
 �F) ;��I/I0%+ �4��� � �
�4� c��%23-5  	+ �$ �
���� ��
 �$ �A ���+ �%I� ���0

 � ��M� � $GH �
�%�� 	() �4��� �*� � �� 	/� a��� "�� ��4dPYLORUS   %� 	()
ILEOCECAL VALVE   ���+3-5  �� � $GH �� 	/� �� ��� 	+ =C� 	IO�0 VALVE  	()

��$�� �4��� ��H � �� .%&� .����� 	� .W�:$ ��D%&� � ��� 	+ �4��� �*� � 	�%&
 	�  
     c��%2 �4��� ��H � c��%2 �4��� ��H � c��%2 �4��� ��H � c��%2 �4��� ��H �( MOVEMENTS OF THE COLON)         

 	+ 	id �$ lG: 	�%&
 �I�9�%I<�$ �$ �
�$ � � 	() a��� � 	���� �0�0$ �4��� ���H �
 ��$�� 	/q�  � �4��� � �� �<� =(0 FECES   	/q�  ad �$ ����
  �
D��� ;�� 	+

 	+ ���0 �<� ��%�C� 	
 �Y� ���C �� ���+ �id %� �$��5-63  J��$� %m� �� �<�
 ��yI�$ � 	C%
 ���4�� ��Y��� �4��� ��H � �� ( ABSORPTION)   ���� ���4�� �$

� ���K .�� 	
 "�� 	+ �4��� �*� � 	��I�%2 �4��� ��H � ��� $%:$ 	���� �%�C� � �}�
 �� ���� ���
 ad $� b<�� .� ��� 	����� 	()�� �� 	y2 	+ �4��� �*� � �� �� ���

. �� =#0 %DK 	� �4��� �*� =R#� 	��I�%2 �4��� ��H � ��  
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J�� �W��I� ��H( DEFECATION)    
 �� tR0 �� �%� 	��RR0 .�� $� �� �� ���C 	() ��$�� 	/q�  � aI�� �� �IC� �%\�$ 	+

 �� �� $�20   �M5� � .%I� �I��0 ANUS   	+ ^8� %� ����4e0 �$ aI�� � �%� 	()
 .%yM� ������ 	��Mq �� 	C%
 ��2%0 SPHINTER   � ��$�� 	/q�  � �� .� ��:��

R0 �
 �$ ��� ���� �� 	() ��D%&� ��A �� � ����4e0 � �4��� ��H � �$ aI�� � �� t
 �� ��:�� "�4IC�0 z������$ ��T�$W .�� �� 	�2�� ��2%0 	+ �8M�  �� ��A 	+ ��&�
 	/q�  �$�5� c��W �� �� 	/� �*�$� =L�8
 	+ ��� 	+ aI�� � 	��D%&� ��$�� � ad $� ��

�W��I� ��H � �� =��2 ����� 	+ �� �C$� �� aI�� 	+ �$��  $��+ Q�MI � '�#2$ ����
 �%yM� ��M5� � �$  �/5�� aI�� � ad �$ ��� ANAL SPHINCTER   ��I#0� 

(RELAXATIOION)    	+ �
�� tR030-26   . �� J��$� %m� �� �<�  
  
  
  
  
  
  
 
 
 
 
 
 
  

 �M5� � �
&� _8� 	/�0� 	+ �%yM� �8�D��9 � �� =��2 ����� 	
 J�&:��C a� ��$�� 	/q�  �
 3/C$� t��%� �� 	() 3/gO ��$�$ �B(� � �� .%yM� 3:��C �M5�� �� 	/
 .%yM�

�� ������  � .%yM� �:��C �M5� � PUDENDAL NERVE   	
 �� �
&R�yM� 	/�0� 	+
  �W��I� ��H � �<� ���M� 	+ �%&� 	� �%�  J�%I8� ��$�$ �� =��2 ���M� %�H �$ ���M�

5� �$��$�� �%yM� � �� $��+ '�#2$ ���� � �R(CONSTRICTION  .�*� 	u8� 	� 
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  پن％وسم فصل

  د غذايي سيستم د افراز وظيف３ .

(SECRETORY FUNCTIONS OF THE ALIMENTARY 

TRACT) 

  �� .�� �%� ����� �0�0$ .�� ��H �W$% $ �� aI#�0 J�v 	+ �4��� �$ ��M� �
 � %� 	() ���C 	� �� E �� ���4�$��$ 34gd  � �<��%�ILEUM  ���v � �y2 �%C$�

 ��(� �� �
 �$ �
DW$% $ 	() �C%
( mucus )    � ���+ �M5� %� 	() ���C 	� ��
 �8��0 � �C%
 ���! � aI#�0 ��$GH � �� �
�� $��+ 	() ��H 3@�(� 

(PROTECTION)   ������L �$ LUBRICATION   �� �-
 �� 	+ �%� .*�H 	+ 	����
$% $ ��/I(� � aI#�0 ��$GH � 
��� 	() =�T $��+ �$ a�m8� � ����� � ��id � �$ ��$W

:��� 	�����  
 ��$GH � ��$GH � ��$GH � ��$GH �    	������<�� 	�R8� � ��H � aI#�0	������<�� 	�R8� � ��H � aI#�0	������<�� 	�R8� � ��H � aI#�0	������<�� 	�R8� � ��H � aI#�0::::        

 	+ aI#�0 � �4��� �$ ��M� � =���:�� $GH � : .%0 ;��/� 3
$  � %���� '�4� � $GH �
 	S�I� 	+  �$ �*�$� 	R8� 	+ ��H �C%
 ���� � .%0  �� �$ �C%
 �id � �� 	C%
 .�� � ��

 ���yO �$�5� c��W �� JUICES    $��+ 	/R� 	� %���� �Mq�� � �8A �
�� tR0 W$% $ �
 �� =C� 	id 	+ 	�R8� $�  �$ �
DW$% $ 	() �%S2 �@�(� �  �� W$% $ ��(� � 	<� �
��
 �  �� %+ .%&
%0 �A$� 	Iu8� ���� � '�4� .%0 �-B0 � ��H � Q�4�5I#� $GH ��

 � 	R8� �Mq�� J��/IF�$ =���M  � �C%
 ��$�: � �4��� � �� aI#�0 3RyO � �4���
:� �4��� � �$ �%S2 �@�(� � 	()�� �� 	S�I� 	
 �$ �
&� tR0 � ��H ���� � �$�

�A%6 tR0 W$% $.  
c��j�yC ���&T�L �$ �8��0 � ��(� �c��j�yC ���&T�L �$ �8��0 � ��(� �c��j�yC ���&T�L �$ �8��0 � ��(� �c��j�yC ���&T�L �$ �8��0 � ��(� �        

(LUBRICATION AND PROTECTIVE PROPERTIES OF MUCUS)   

 �:��� �� �� ��(� VISCOUS   �$ ���I�9 �%I<�$ �
�$ � �� '�0$ 	+ �� �� W$% $
 �@�/(�  �)� GLYCOPROTIENS   � �4��� �$ ��M� � �$ �� ��� *�: 	()

 �$ �8��0 � �� 	C%
 .%d 	+ aI#�0 � b<�� �%� ~%  
� 	() �
 � �� ��(� �C%
 ��/I(�
� �$ ��M� �  �� �� 	� ��$GH "�� �� 	+ �$ �*� �� %+ 	���� 3��&T�L ��$�: �4��

 �� "�#�$ �� 	+ �%�� 	� 	6�� 	+ J�\� � �
�%�� ���6� "�y5�  ����4�� 	()�� �C%
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SALIVARY    �*9 �/FC ��HSALIVA   hY� ��$GH �� 	��C 	+ �Y� 	� W$% $
. �
&� ���(� .%0 ��r<}� � �� =C� 	+ ��D%&��  

 W$% $ �*9 �( SECRETION OF SALIVA)  
  � ��H �0�0$ �*9 � SOBANDIBULAR , PAROTID   �$ SOBLINGUAL   ��H

 � �A�� � "�#�$ �� c��RO 	()1000  �*9 	+ ��W$% $ �*9 �� $�C��� 	+ �%I�� �/�
 � �� �� �� �� ��:�� c$W$% $ �8���%+ 	��K .�� �� SEROUS   � �� �� W$% $

PTYALIN  � �� agd 	
 �I#��}� ��$ �%� a�$��$ �� W$% $ �@�(� �
 �$ ��� 	I0%
 �� �� 	
 �� MUCIN  B0 � �$�: �4gd � �� �� ��:�� ���&T�L �$ �8��0 � �-

�%� 	���� .  
 �� 3/y� ��H ������+ � (SEROUS)   � �� �%� W$% $ SUBMANDIBULAR   �$ 

MANDIBULAR   � "�� ��4d 	+ �$ ��W$% $ �$�� �/y� �$ �@�(� ad ��H 
BUCCAL  ��(� �W$�� 	() ��H   �*9 � �
DW$% $PH  �6- 7 . �� ^8� %�  

 �� 	-y�$ ú�2 	+ ���C � 	���� �*9 � �� 	-y�$ ú�2 	+ ���C � 	���� �*9 � �� 	-y�$ ú�2 	+ ���C � 	���� �*9 � �� 	-y�$ ú�2 	+ ���C � 	���� �*9 �        
(FUNCTION OF SALIVA FOR ORAL HYGIENE) 

 N<O %
  ��W$% $ 3!�6�� %I��  �/� a�� 	5�{� .�� 	
 �� =C�� 	+ �/d� ;�{ �� �$ ��� � "�#�$
 7��0$ .%DK 	+ �$ �%�  �%DK ��%I��
 �q%�  ��  	��C �
&4� %DK �� =C� 	+ l�C � �� �$�5�
 �� =�4� 	+ ���
�%<� � �u8�� ���C � �$ �*9 ��
$%C 	��L�H �$ �C%
 �S#� ���C � .%0

4�  	8��W 	L .��F� ��� � ��� � �� 	��C 	+ ����+ �*� $GH � �� �� � .%0 ���$�  =�
 �� t�%(� 	+ �� ��%I��
 � ���C � �� �� ��:�� 	����I<  �8�A �� �*9 	+ �� $� 	/
 ��*�:

 �  	����I<  $� �� �/C$ 	C%
 THIOCYANATE    �) �$ ������$ PROTOLYTIC  
 �8���%+ .W��$ .�� �� �*9 	+ ad �$ �
&� tR0 ���� � �� ��%I��
 � �� .*$�� �� ���4�$��$ 

Antibodies   �
 � ���C � ad ��� �� �� ��:����� ���8(� 	() t�%(� �  ����%I� .  
 	+ �C%
 �S#� ���C � ��  J��� 	�� ��$� 	I� �*9 � �� 	��C 	+ �%&� 	�  J�K ��  	+

$ ��&� �4CW. �
�� tR0 ��&8S8� � ���L�H � � 
 �-�j W$% $ � ��M� � �-�j W$% $ � ��M� � �-�j W$% $ � ��M� � �-�j W$% $ � ��M� �PHASES OF GASTRIC SECETION):(        

  � �� �� �-�j ��� 	+ W$% $ ��M� � GASTRIC PHASE , CEPHALIC PHASE   �$ 
INTISTENAL PHASE   	+  �� �
&� $%:$ �� c��RO 	()7 -64   .���$ 	��� �� �<�

 . .� ���  
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CEPHALIC PHASE CEPHALIC PHASE  :  �� 	� �<(� c$W$% $ ���M� ��
 ��
 E ����� � $GH � W$% $ J�K $� �� �
�� ��%�  �� 	/C$� 	� ��M� $GH �� 	-)
 	+ �� 	����8e0  3RyO �� *� ����� � �� =C� 	+ ��� � $GH � ad �$ ���� %<  E ����

CEPHALIC PHASE  
&� tR0 W$% $ � ��M� � �� � �� �$ 	() %}{ � ���� � �
 �� '��r�  �FT�d 	+ �� 	() ��%� � �nI�$AMYGDALA   �$ �
�� $��+ �%� ��A ��


�� J�0� 	� ��M� ��9 	� N6$�� �� c�#<O �RyO�  � 1$��C � �� 	-�j �� 	�
 ��A �� .%0 J�*�C20[  .�A$� 	Iu8� cW$% $ ���M�  

 GASTRIC PHASE  � �4��� � �$ �#<O � N6$� � �� 	/C$� 	� ��M� $GH �� 	/� :
 ��M� � J�v �� 	S�I� 	+ �$ �*�$� 	R8� 	+ ;����<�� b�%I#6 � 	/�0� 	+ �#<O �Mq��
 �� .�M� 	+ $GH �� �%� ;$�� ���+  �id %� W$% $ $� �$ E �
&� tR0 W$% $ � ���yO �

 W$% $ ��M� � �$ �� ��:��70 [   	-�j �� 	+ �� �%�� ��� 	+ ���
 ad $� �
&� $��+ ��
 W$% $ ��M� � �� ��� .�� 	+1500  . �� ��� J�R{ �� $�C��� 	
 �%I�� �/� 

INTSTINAL PHASE  � �� %}O �8�$ 	+ Q�j�yC �$ �4��� 	+  =���:�� $GH � :
 � %}O �8�$ � �� %+ .%&
%0 �
�� tR0 W$% $ � ���yO � ��M� MOCOSA   .�� 	()

W$��$ %�$ 	+ �C$%+ �Mq�� � $GH � %}O �8�$ � W$% $ b�%I#6 � �� �
DW$% $ ad b�%I#6 .
.�
�� 	�R8�  
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     W$% $ '$%5��+ � W$% $ '$%5��+ � W$% $ '$%5��+ � W$% $ '$%5��+ �PANCREATIC SECRETION:        
 �/C$� �$ �%�� ��A ���9 ��M� � �<� �W$�� 	+ �� .� .�H �R��%� 	��� .��  '$%5��+

 � '$%5��+� �� "�� 	+��H � �*9 � �� =L*�: ACINI   �$ 	����$��$ �4gd 	() ��H
 � �$�� �W$% $ .*$�� $� �� �
DW$% $ 	����/-� =���
%� ��
 a���0 � .W$��$ 	���W 

PANCREATIC DUCT   � �� 	/�0� 	+ HEPATIC DUCT   � .%0 PAPILLA OF 

VATER   � �� ODDI   �� 	� �<(� ��9 	� �� ���� 	@�2$ 	/��0� 	+ �%yM� �
�� %}O �8�$ 	+ �� 	()  �
&� ��A �� �� ���C 	+ ��17- 26 �A$� %m� 	+ �� �<�.  

 c��W � ���yO � '$%5��+ � �� �C$� �� �C%
 78���+ 	+ �4��� �*� � a���� �� 	/�
+ �� ���+ J�K � $GH� .W$��$ .�� �� �
&� tR0 W$% $�� 	�%� .*$ ad .� .��:�� �� a��.  

INSULIN   � '$%5��+ � LANGERHANS   	I0��� �� �
DW$% $ 	() �%��: �*� 	�
.��� 	����� 	()��  

 	��4�$��$ 34gd '$%5��+ �  
 (THE PANCREATIC DIGESTIVE ENZYMES) :  

 	+�$ 	��4�$��$ .��F� agd � ��$���d �
��� � �$ �8���%+ E �4-� � �� W$% $ 	
 '$%5��+ �
 ���0$ ��n/� 	�����$ c���
��� ���
 � �� ��:�� 	�����$ =���
��� ��
� 	��4�+ .%DK

 ��&� �\8C� �id � �� �C$� 	� %}O �8�$ 	() ��M� � a���� ( NEUTRALIZING)  
. �%� .*�H 	+ 	����  

0$%5��+ � �� 	/4: 	+ ���4�$��$ � CHYMOTRYPSIN , TRYPSIN   �$ CARBOXY 

POLY PEPTIDASE   �� agd 	+ ���8���%+ � b�#+ %�  �4�� �$ b�#+ %� �� ����
 	+ 	id �$ �%� J�� PEPTIDES     .W$��$ .�� ��$K  3�F+ ���+ �#��
��� �$ ����
 

PEPTIDES  .����
 ��0$ �8��$ 	+  
  � a��$��$ �
 �� �� 	/4: 	+ ���4�$��$ �4gd� '$%5��+ � AMYLASE  	+  � �
D��� ;��

� 	��S� �$ ( 	() W���/0 	� �
 ) ��9 �����d 	+ b:�<�r6�$ �I#��}�& � �%� J�� �� ��
 �0$%5��+LIPASE   J�v '$%5��+ � ����
 ��$%#�/6���� �$ �
$��� �4-� 	+ �$�� �4-�

 PROTOLYTIC   	/� �$ �� �<� J�M  %�H 	+ �
DW$% $ 	() '$%5��+ � �� 	��4�$��$
 	/#/0 �� � J��� J�M  ��� � �� �
���
 �<� J�M  	+ �� �C$� 	� �4��� �*� ��

 	6�� 	
 J�\� � �
�� $%:$ 	/�0� 	+ ���4�$��$ ���� ENTEROKINASE   	� �4��� � ��
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 .�
DW$% $ 	() $��� �� TRYPSINOGEN   	+ TRYPSIN   � ad b�#+ %� �$ ����

.�/C$ 	C%
 �� ��&� J�M  	+ bS��#F�%�  

"�� ��4d 	+  CHYMOTRYPSINOGEN  TRYPSIN   په CHYMOTRIPSIN  
�I�%� ��4d 	+ �$ ����
په فعال شکل   PROCARBOXY POLYPEPTIDASE ب سره 

. �
&� tR0 W$% $ � '$%5��+ � �� 	�R8� �0�0$ ��� . �A$�  
���I0$ � x b���� . �
DW$% $ 	() �C%
 �%Cw �  z���F40$��+� �� �� c��RO 	()  
� x CHOLECYSTOKININ   �$ %}O �8�$ � �� �C$� 	� �4��� �*� $GH �� 	/� E 

JEJUNAL  .�
DW$% $ 	() $W�� �� �  
� xSECRETIN   �$ %}O �8�$ � �� �C$� 	� �4��� �*� $GH ���0$ �� 	/� JEJUNAL  

	() $��� �� 	� : �#�� c��j W$% $ ��  
 $%�j � 	/�0� 	+ �8��(BILE)   W$% $  

(SECRETION OF BILE BY THE LIVER)   

 �� �� =��2  ����� 	+ �� �� W$% $ $%�j � �� .�� 	() 3/4: 	� ����� �%DK� �8��
 �$�5� �8A��600 - 1000  �4n� .�� $%�j �� ��� �<v$ �� ����2 	+ .%I��  �/�

 	/
 �$ ��� 	I0%4&� ��yI�$ �$ agd 	+ ��$�� �4-� � �� .�� �� ��0� 	�%0 �����
�$�� 	/q�  � "�
 � 	() �8�� �  �� �$%@$ � � EXCRETION  . .� 	���� 

  
:3�����$ z�������  W$% $ � $%�j �:3�����$ z�������  W$% $ � $%�j �:3�����$ z�������  W$% $ � $%�j �:3�����$ z�������  W$% $ � $%�j �        

 � �� �%S2 ������ �8�� HEPATOCYTES   .�� 	/�0� 	+ �%S2 ��� �
D��� ;�� 	+
%�j  �
D*��: �$�� ��gO ��� �8A �$ J�%I#��� E 	��
$��� ��$%�j .W$��$ 	���Ww   	+

 ��$��8{ �*� ( CANALICULI)   	+ $%�j 	I0��� E �
DW$% $ ��THRMINAL BILE 

DUCTS   ��  .%Cw 	+ �$ ���8{ ��� �{%I� 	+ ��
 �$ �
&/C$� �� HEPATIC DUCT  
 �$ COMMON BILE DUCT   	+ �� �
�0� 	�17- 26  E .� ��� ���$ 	��� �� �<�

 � �� �$ �
&� J��$ �� %}O �8�$ 	+ Q�4�5I#� $%�j 	() 	��A �� 	� �� CYSTIC 

DUCT   �*�ù� ��$%�j ��9 	� )GALLBLADDER(   � $ %�j �� 	/� �
&� 	�
&� 	�
 	
�$ � �������
��� ��
 �$ a���0 � 	() �%S2 J��/I�+$ � �����8{ � �
D%&� 	() �����8{
.�*� 	���+ .�8� .�� �$�5� �Y��� $%�j � �$ �
&� ��A �� .%0 ��$W$% $ ���/-� �<��%� 
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 ��$%�j 	+ ��$%�j 	+ ��$%�j 	+ ��$%�j 	+: .%�CW �$ =m/H $%�j � �� .*�ù�: .%�CW �$ =m/H $%�j � �� .*�ù�: .%�CW �$ =m/H $%�j � �� .*�ù�: .%�CW �$ =m/H $%�j � �� .*�ù�        
 � �� .*�ù� 	+ $%�j �  .W$��$  	) �$ �
�*�: 	/�0� 	+ �8� � �<� �$� ;$�� 	+ $%�j

 �%�C�+ ��$%�j � �� =��2 ����� 	
 �� �
&��� �� %}O �8�$ 	+ �� ��� �$ �<� 	
 � aS2 �4mO$ �*�ù�30-60 � ��� J�R{ �� ���2 	+ �%I�� �/��   ����� 	
 ��

2 	+ $%�j �� =��12 8�� �� �IO�0� + 	/�0� 	450  ��$%�j 	+ �$ �
D*�: .%I�� �/�
��� $%�j � �� 	/� �A$� �<� ��%�C� 	
 �� .��ù� E a���0 	
�$ 	/�0� 	+ $��

�$��/� 	+ �$ �
&� ��yI�$ J�K �$��$�� 	+ 	()�� 	�%&
 	��I�9 �%I<�$ .W$��$ .�� �$ ��
3e��� ��$ %�j �� $%�j 	m�/H  BILE SALTS    J�%I#��� BILIROBIN , 

LICITHIN    .�8� 	u8+ �� =��2 ����� 	+ $%�j .%0 t��%� �� 	+ �$ �
&� ���+ �$��
. �
�0�� 	� ��8� �� �� =m/H �4mO$ �� �� �$��� �$ �
�� ú�/H  

 	C%
 ���4�� 	() �/4: 	� ��$�� �/-8� ���v � ��j � �e���  ��$%�j :t��%� $%�j �
 � J�%I#��� � b�
�%/
 "�� ��4d 	+ �$ .� LECITHIN   �� $%�j 	+ =�9 �%I<�$ �$

 ��:���
&� �$%@$ �$ .  
J�&� ���C �*�ù� ��$%�j �J�&� ���C �*�ù� ��$%�j �J�&� ���C �*�ù� ��$%�j �J�&� ���C �*�ù� ��$%�j �  �� %}O �8�$ �� �C%
 78���+ �4��� � $GH �� 	/� :

 �� �C$��*�ù� $%�j � $GH .*�H Q�j�yC () �5�{� ��%D� � 	I0��� ��&� 3��C 	+ 	
�*�ù� � $%�j � �� �� =C� �� 	+ �8M� �*�$�  ��� 	��y/5� �<� am8� 	+ 	���$���

 � ODDS    =��2 N0 	+ %�$ 	+ 	R8� � .%yM� RELUXATION    �� �) %� �
���

 	R8� %�$ 	+ ��$� 	I� � $GH �*�H � $��� �� � %}O �8�$ � �� J��$�&� %}O �\�$ 	+ $%�j

 � �$ �
&� CHOLECYSTOKININ  ��$%�j � ��9 	� �8�� � �$ �
�� tR0 W$% $ �
.�
&� $��+ 	()�� c�y/5� ��{ �*�ù�  

:	���� �e��� ��$%�j � �� ��yI�$ �$ agd 	+ a-� �:	���� �e��� ��$%�j � �� ��yI�$ �$ agd 	+ a-� �:	���� �e��� ��$%�j � �� ��yI�$ �$ agd 	+ a-� �:	���� �e��� ��$%�j � �� ��yI�$ �$ agd 	+ a-� �        
�� �� ��� .�� 	+ 	() �%S2� �80.6   �e��� $� �
�*�: �e��� ��$%�j 	�$%6

 $��+ 	() �%S2 � �8� � ��� �$ ��9 	� $GH � �� J�%I#��� ���� t��%� 	() J�%I#���
 �$ ���0$ ��$%�j 	+ 	() ��r��M� ����4�� �) �� 	� 	I0��� J��%I#��� �� �
&�

 �e��� a���0 � Q�j�yC ) �e��� ��$%�j 	+ �4��� � 3e��� ��$%�j �
&��
 (%&) 	+
 	
 ��$�� �4-� �� 	���� �Y���  	+ �� ��0� 	�%0 ����� �4n� .�� �� aI#�0

 	�/4O $� �� ����
 ����+ �*�  �*� ���#� EMULSION   ��$%�j � �$ �
D��� 	��� 	+
 �4-� � �� 	C%
 	+ �4��� � �� .� c��RO 	() ��yI�$ � 	���� 	4��� �e���
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� � ��� z��� �� ��yI�$ 	+ ��$�� �4-� ���� �$ �����$%#/6 ���� E ���
$��
 �� ��$�I}� 	+ �e��� ��$%�j40 [  	/� �
&� ���C �� ��$�� 	/j�  	+ �$�� �4-�

 �� �C$� 	� �4��� �e��� ��$%�j ��94 [  	� �8��� 	�%&
 	() $W�� �� � �4��� �
�Y��� 	+ �4��� � ���4�� �� �
&� ��yI�$ � �� 	C%
 7 DIFFUSION    	+ ��/4O �

  � 3e��� ��$%�j ���� ���+ �$ 	/�0�ILEUM   � �� 	C%
 �%C$ 	+ ACTIVE  

TRANSPORT   � �<� 	+ PORTAL VIEN   �� 	+ �$ �
�/C$� 	� �8� 	�%&
 ��9 	�
 �e��� ��$%�j � .%0 t��%�94[  	4� $%�j � �$ �
DW$% $ 	� �4��� ��9 	� $%�j � 	�%�

.%0 ��$�� 	/q�  � 	C%
  � "$��� $� �e��� ��$%�j � ����  �$%@$ 	� ���C 

ENTEROHEPATIC CERCULATION  . �
D��� ;�� 	+  
I#��� � 	/�0� 	+ �8� �I#��� � 	/�0� 	+ �8� �I#��� � 	/�0� 	+ �8� �I#��� � 	/�0� 	+ �8� �ö=L*�: �
�� ��$%�j � �$ W$% $ ���%ö=L*�: �
�� ��$%�j � �$ W$% $ ���%ö=L*�: �
�� ��$%�j � �$ W$% $ ���%ö=L*�: �
�� ��$%�j � �$ W$% $ ���%        

 � �� �%S2 	+  �8� � �e��� ��$%�j �� .��� 	����� 	()�� ad �<(� �� 	e�%)
 	��/M� .� 	� "�� 	L 	+ 	���� ���%I0 �/� � �� $%�j 	+ �$ �
�*�: 	() ���%I#���

��� �C  b�I#�� E �e��� ��$%�j ��$� =m/H 	+ �� .*�ù� ��$%�j 	+ $%�j �� 	/�
 ���%I#��� � �� ��9�2 ����� %�H 	+ �$ �
�� ���0 �<� �-8� ú�/H 	+ J�%I#��� �$
 � J�%I#��� � �� c9�2 s/I(� 	id �
�� tR0 =L*�: �  �
�� ��$%�j � l�0�

 :�
�� tR0 l�0�  
� lG: c��W �
�$ � 	() $%�j �  x  
� 	��&
G: c��W b�I#���$ �e��� ��$%�j � 	() $%�j �  x  
�#��� � x�� $%�j 	+ W$% $ c��W J�%I  
| l�0Y+ ;��/I�+$ � �*�ù� ��$%�j � x  

:W$% $ �4��� �*� �:W$% $ �4��� �*� �:W$% $ �4��� �*� �:W$% $ �4��� �*� �        
 SECRETION OF HE SMALL INTESTINE 

 � �$ ��/��+ � �� ��H �@�(� �C%
 �id � %}O �8�$ � PAPILLA OF VATER   ^8� %�
 � �� _{$� BRUNNER'S GLANDS   c��W �� �� �
D��� ;�� 	+ ALKALINE   ��(�

 tyO N6� � ad �$ �� 	R8� �� �$ ��%(� $����� ��H �� � �� 	/�  �
DW$% $ 	()��
 � "�� ��4d 	+ �*�$� =L%DK �� W $% $ 	+ ��M� � .%0�� �$ W$% $ 	+ ��H �� � 	R8�

 �� 	/4: 	
 ������ ��d � �4��� �$ ��M� SECRETIN  .�
&� tR0 W$% $ � ��H �� �  
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8���+ � �� �$�� �/<�$��0$ �  ��M� � �
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  پن％وسم فصل يو

  د معدې او کولمو په سيستم ک３ هضم او امتصاص

DIGESTION AND ABSORPTION IN THE GASTRO INTESTINAL 

TRACT 
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  پن％وسم فصل دوه

  د معدې او کولمو فزيالوژيک تشوشات

( PHYSIOLOGY OF GASTROINTESTINAL DISORDERS) 
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.�A$� 	I09 	()��  
        Panhypopituitarism    	+	+	+	+     :�� ������ :�� ������ :�� ������ :�� ������        

 �� 	/�Panhypopituitasim  %<  ��� 	+ ���RR0 ���� ��8���9 � �� J���� �� ����H 	+
 � �� ������ �� .�� �� �
��Craniopharyngiomas  �� �$Chromophobe Tumors  

 � �� 	M{$� �W�R��%� ����%� � ��H � �� �uL 	+ �� tR0 a��� �� c��RO 	()
	() ����
�W � ;����  ���4O  	+ �$ �A$� 	� ^8� �� =C� 	+ 1�� ��$��� � 	I0���

 .�� *� ����� � �� 	+ c$%�i� �8���9 J�K  
1.  .;����� �I+ �FT�d "�+ 
 ھرمونونو په جوړښت کی کموالی.  Gulucocorticoidsغدو په وسيله د  Adrenalد  .2

3. Gonadotropic  � ad �$ �/� 	u8� 	� ���}d$�C �#8: � �� =�4� 	+ "��%d �
 c���}� z���
�I�� �8A �$ ��$����W "W� � %�$ 	+ ���4� � W$% $ � ��H ����%���

 .�
�� J��� 
 �$ "��%d ����%��� �Adrenocortical   	() �����}� �#8: 	� �
 %�$ 	+ ¦�RB� � ����%d

 .�A$� '9 	+ 	S�I� �<���
 =O�8{  
Gigantism  �� 	e�%)) 	() �%S2 z�/  ���0$ � �C%
 ��$�{ � ��H 	���(� � 	/� 	/�

 �Somatotropes  z�/  ���0$ � 	/�$ �� 	� �
�e�� 	/�0� 	+ ��� ���0$ � �%S2
 �� .�H 	+ ��4� z�/ ���0$  �� 	/� �� �$ �� W$% $ "��%d c��W �>��� ad ;�� 	+ �%S2

�C%
 �S#� ���v "�
 � ��$��+  =��2 �I/���8
$ � �%�� 	� �A$� �4���}� 	+ �� ��
 	� �
�0� 	� �v�  	�$ �� ��$�e: �I2 �$ ��� ����� �� �$��+ 	()  7�$�A 	� �<(�
 �C$� ���9 t�%(� � �<� ;�� 	+ .�H  	/�$ 	� ��� � ��4� � �� 	� ��$�� "�H���� �%��

%�� 	� 	�/4O �2$%:  � �
�� tR0 �%� � �� 	S�I� 	+ �$ �� $%:$ �� =C� �FC 	+ �
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 � .�H �� �$ �� ���C 	() ��H � ��4� �8M�Radiation  � �� J��� � ���9 ��$��
 .�
�� ���8(� 	() ��}I�$ � ¤%�  

Acromegaly  �%�� 	�Acidophilic Tumor  �8MT) �� $��+ 	() 7�$�A 	� 	I0���
 � (�� ��� 	/�4<� �4���}� ��  �+$ � ���`d ��>�$ � �� 	/� 	� ��� ���`d �����

 $� �� �A$� ��$����W �� ��$�`8+ 	+ ���`d � �� ad �$ �C%
 �S#� b<�� �
��>�$
 � =��2Acromegaly  �$ �A$� %m� 	+ ��� ��8� .W�+ ��+ 	��09 ����� � �
���� ;�� 	+

 =L%TK $� �� �� *� ����� � ��$� ��� %�K �� ���`d 	+ ��8� � �$ hY+�� 	+ %0 � ad
 ��	+ 	
�  .�A$� %m� 	+ ad �� �6��I�+ �$ 	8�  

 :	B
$� �C%
 ��/C � ��H 	���(� � .%0 '��r� �FT�d � :	B
$� �C%
 ��/C � ��H 	���(� � .%0 '��r� �FT�d � :	B
$� �C%
 ��/C � ��H 	���(� � .%0 '��r� �FT�d � :	B
$� �C%
 ��/C � ��H 	���(� � .%0 '��r� �FT�d �        
The Posterior Pitutiary Gland and It’s Relation to the Hypotialamus :  

 � 	C%
 ��/C ��H 	���(� �Neurohypophysis  � �� �
���� ad ;�� 	+Pituticytes 
 � �W$�� ��� � �$ �
�W$% $ 	�����%d 	() �%S2 �� � �� ������ =L*�: �� 	()

 .�/C$  �}8� 	() '��r� �F��d � �� �� �C%
 ��%�C� � ���$ �RyO  
 � �� 	�����%d .��Antidiuretic Hormones (ADH)  � ��Vasopressin   ad  ;�� 	+

 � �
����Supraventriculae Nuclei   � �� �
 �$ �
�W$% $ 	()Oxytocin   	() ����%d
 � �� �� c��ROSupraoptic Nuclei   �� .%0 ���8���%+ ���5I�$ � �*$�� � �
�W$% $ 	()

 � �� ���� =L*�: ��ANeurophysins   � 	() t��%� 	� 	I0��� �$ �>��� ;�� 	+
	() �C%
 �%C$ � �
�yO$ � �$ �
�� 	I<L 	� �C%
 ��/C 	���(�  �Exocytosis   �

 c��j ��9 	� �6� �*� � �8�� � �� ��yI�$ �$ �
�� $%:$ W$% $ 	/�0� 	+ ;����<��
 .�#��  

 � � � �ADH     :.��� zT������  :.��� zT������  :.��� zT������  :.��� zT������         
 �ADH  	09 	� c��{ ���� � �� �R{�� 	+ �
�$ � 	����
��� ��6��I�+ � �� ��$�I}� 	+

 "�� �� 	+ �$ �
�� ��yI�$ 	� 	�%�
 	/�0� 	+ �����
��� � �6��I�+ � 	
�$ �$ �����
 � N<O%
 �
��  �$%@$ �<� 	+ �W�I�� �}� � ��9 	� �6��I�+ � 	
�$ �%�KADH  	+

 ��  =���:��Collecting Ducts   �� 	+ �$ ���$��+ c��{ ���� � �� �
�5� 	+ �
�$ �
  �8�� � 	�%�
 	()�� 	
�$ �
�� 	I<L �� l��� 	+ _��� %���
��� � �� 	/� "��� 	

�/H �� 	S�I� 	+ �$ �
�%��m %+ .%�
%0 �
�� �$%@$ 	� ���C 	()�� �W�I�� �}� �
ADH  �R5� � ������%� � "�
 J�v � 	() %���� �8���+ �(Constriction)  �A%6 tR0
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 	/R� �� 	� �
�� tR0 ������W � ��}  ����%� � �8�� � �� 	S�I� 	+ ��Vasopressin 
, ADH  .�
���� ad  ;�� 	+  

OXYTOCIN OXYTOCIC HORMONE  tR0  �/5� � a2� � �uL ��$����$ � :
 "��%d �8���+ �� 	��D
�W 	+ ;����� �� �� .��5O �� 	+ "$%I�$K ��9� ���#� �
��
 ��� .���I0$ 	()�� �� =C� 	+ ���
DW � �uL � 	/R� �� 	� �%� =����#� .W$��$ .�� 

OXYTOCINS  � ;���� �� 	/� �%� J�� �� W$% $ ��  ��&� $��+ 	+ ���� �  	8�0 ���
 ��9  	��
�yO$ �#2 � 	R8� 	H� ����� � �80 � ��� PARAVENTRICULAR 

UCLEI N   	() �5�{� ��� �  �$ �
&� tR0 W$% $ � b�0�� �#��$  � �$ �
�� J*� 	�
 ���� � 	�/4O $� �� �
�� ��%� J�&:��C �� ��� � 	() �8�0 � �� =C� a� 	+

 �� ;����<�� � ��&:��C�  MILK EJECTION MECHANISM  .�
D��� ;�� 	+  
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  پن％وسم فصل شپ８

  د تايروئيد ميتابوليک هارمونونه

(THE THYROID METABOLIC HORMONES) 

  �  .� 	�%+ �� ��$�C �*$�� �$ �� 	+ ��C$%� � ���9 N<��9 �%S82 � .�H ����%��� �
 � �� ����H 	
 �� .� .�H 	��� .%D� b�%� ���$ � .�H ���%���15-20    �%� "W� 	�$%6

 	+ � $%6 �
 �� z������$ ��H� b�%� ���$ � ��1-74  . .�  ��� J��L �� �<�  
   
  
  
  
  
  
  
  
  
  
 
  
  
  
 
  

 � �� �%� 	�������d an�  .�� .�H ����%���) 4T( THYROXINE (     �$ 
) 3TTRIIODOTHYRONINE (   ��$� =}�  	+ ��������d  .*$�� $� �� �
D��� ;�� 	+

 .W$��$ z���
�I�� "�
 � ��40-50[  	
 ��H � ����%��� � �%�� 	� �$ ����� � 	I<L
 .W$��$ z���
�I�� J�
 �  ��$� ��$����W �� W$% $60-100[  . �
&� 	���� ����� � 	���+  
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 I�� � ����%��� �I�� � ����%��� �I�� � ����%��� �I�� � ����%��� ��$ W$% $ ��������d z���
��$ W$% $ ��������d z���
��$ W$% $ ��������d z���
��$ W$% $ ��������d z���
�    =L*�:=L*�:=L*�:=L*�:::::        
   "����d J�M  z���
 �I�� ����%����93[  �$ b�#� �%��� �7[  � TRIIODO 

THYRONINE    ���� �$%� 	+ �� ���S#� 	+ b�#�%��� J�v Q�R�%5� �� c��RO 	()
.�
���
 b���%���  

  	() �
 	� �� �� ;$�� �$ %���� E �4O 	+ b<�� �%� 	���� "�� �� Q�R�%5� 	�������d .*$��
 ~%  ��/) 	� b�#��%��� =R#� "��%d b���%��� ���� �$%� 	6�� 	+ J�\� � �� ��:��

. �%� %���� 	�$�� a� �$ ��{ .�8�  
  
    :3�����$ z�������  ��H � ����%��� �:3�����$ z�������  ��H � ����%��� �:3�����$ z�������  ��H � ����%��� �:3�����$ z�������  ��H � ����%��� �        

 %&4� c��W �� � .�H ����%��� � FOLLICLES   � ��  .��� �W$% $ �� ^8� 	+ �� 	() 
COLLOID � ��$�C��� �$ �
D��� ;�� 	+  � �� �� ���  J��� 	/�0� 	+ �%S2 ��B{ �� 

CUBOIDAL EPITHELIAL    �
D��� ;�� 	+ �%S21-76   . �A$� %m� 	+ ��  �<�  
 c��W �� ��*�: ����/� �� �$�� �W$% $ �%S2 �� � GLYCOPROTEIN 

THYROGLUBIN   � �$ �� ��:�� ad "����d b�#��%��� � �� 	+  �� �� c��RO 	()
� �����<���   �%��� � ��9 	� ;��/I�+$ � J�<���  � �� �
DW$% $ ��� 	+ �C%
 �/C$�

 � "����d b�#��%��� ����� ;$�� 	� =���M  �FC �$ lG: 	� �8�� 	�%&
 "����d b�#�
 ��$GH � b����$ *� c��%q � "�
 �� �%� c��q 	� b����$  .��F� =L*�: �FC

  �� =C� �80�$ 	+ �$ �/C$ 	() ��$�� ��$��C � b����$  � �� .��F� �� � 	() "�y5�
 a���0� �� �� �/��$� .��F� �y5� ��4d � 	� �$W�
  �e��� b����$ � ��� ���8(�

.� ��� .`6 ��$���$ . a���0 � 	C%
 .��  �� �C%
 z� �� 	+ 3e��� ���$��/�.  ����� 	+
 �C%
 3/C$� �%S2 � ���$ J�M  �� �%� c��{ �j�yC �� �%S2 ����%��� � �� =��2

 � =��2 $� �� ��� ¥4+ ��� 	+Iodide Trapping    ����� ����%��� � �� �
���� ;�� 	+
�H� %S2 � =m/H ���$ � 	/�0� 	
 ¥4+ �� ��  �� �C$� 	+30  	� �8�� =R#� .�8�

<�� 3A$� %m� 	+ 	���+ �8���+ �Y�� =���M  .W$��$ 	���W 	+ .�H ����%��� � �%�� 	� b
30  =m/H .�8�250 .�*� 	���+ 	� .�8�  

:����� z�������  ��H � ����%��� �:����� z�������  ��H � ����%��� �:����� z�������  ��H � ����%��� �:����� z�������  ��H � ����%��� �        
 	���W 	+ �%�� 	� �����W =���M  z���
�I�� ���S#� ���v � "�
 � 	����� %d ����%��� �

M  z���
�I�� J�
 � �� W$% $ 	�������d .W$��$ .W$��$ 	���W 	+ �%&� 	� �����W =���
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 .W$��$ z���
�I�� J�
 � 3� W$% $ 	�������d60- 100 [  	���+ 	� =��2   ����� =R#�
A�� 	I0��� 
� ��  �� ?%y� �$ =L*�: 	+ ��$�� ��$GH � ad �$ �*�8 �
&� �-
 �

.�%�%����  
� �%S2 � .�H ����%��� �mitochondria   	+ �$ �*�$� ��$����W �� %&4� �$ =���M  	+

 � "�� ��ADENOSIN TRIPHASPHATE (ATP)   ��%�$ 	+ �%S2 � �� �����W =L*�:
.�
&� .���I0$ 	()�� ��  

:%���� "����d ����%��� � �4�� �}� 	+:%���� "����d ����%��� � �4�� �}� 	+:%���� "����d ����%��� � �4�� �}� 	+:%���� "����d ����%��� � �4�� �}� 	+        
 �� �����#�$ 	+ �%� %����  �4���}� 3j�yC 	+ ad �$ 3��4O 	+ "����d ����%��� �

��%���� 	+ ��H � b<�� �
&� J��� "�� 	L 	+ �� �4���}� 	+ �������� � "����d ��
HYPOTHYROID   	+ �$ �
&� ���+ 	I0��� 	���W .�� ;���� � �� =��2

HYPERTHYROIDISM  .�A$� %m� 	+ ��� %DK �� ���/� ��Y��� 	+ ;���� ��  
 c$%���� 3j�yC "����d ����%���� c$%���� 3j�yC "����d ����%���� c$%���� 3j�yC "����d ����%���� c$%���� 3j�yC "����d ����%����        

 � E�����W �I#C$ W�� �/6 � 	/�0� 	+ �%S2 � :;����
�I�� 	+ �I�$����d�
���
 	��S� �8:�<�r6(GLYCOLYSIS)   W�� �/6 	+ J�/��R� ���8���%+ � .�����W

(GLYCONEOGENESIS)    	() aI#�0 � �4��� �$ ��M� � "�� ��4d 	
 �$ =L%�K ��
.�*�$� ��$����W �� ��yI�$ 	
 W�� �/6 �  

�4-��4-��4-��4-�: ;����
�I�� 	+ ���: ;����
�I�� 	+ ���: ;����
�I�� 	+ ���: ;����
�I�� 	+ ���        
 ����4-� � �8M� �%� %���� $�C �%d 	� ����
 ;���
�I�� 	+ a-� � "����d ����%��� �
 	/�0� 	+ �%S2 � �$ ��$����W ���
$��� 34-� � �8�� � �$ �
$��� �4-� 	+ �%�C� �S#�

.�*�$� ��I<�� �� ?%y� 	+ ���
$��� �4-� �  
(BASAL METABOLIC RATE (BMR) "��
 � :  ���v �  �� z���
�I�� J�
 	+ �%S2

 .W$��$ z���
�I�� �� W$% $ �$�5� c��W 	+ "����d ����%��� � �%�� 	� �*�$� ��$����W
60-100 [  	�W$% $ "����d ����%��� � ��d �%�� 	� N<O%
 �*� 	���+ 	() �2 ����� �

.�A$� 	I<L 	� ���4�� 	() �2 ����� 	� .W$��$ z���
�I�� J�
 � ��  
 � �%�� 	� �%� =��2 '�<M� .%0 "W� � "�
 � "����d ����%��� � : "W� 	+ "�
 �
 �  �� 	/� �$ �A$� ��$�4� �� "W� 	+ "�
 � �� 	���+ 	() �2 ����� 	� .W$��$ "����d

.�
&� tR0 =L%DK � "W� � "�
 � �� a� 	� =��2 ����� =R#� W$% $ "����d  
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CARDIOVASCULAR SYSTEM S2 � "�
 � : � bS�#��$ � ��$����W z���
�I�� �%
 	/q�  z���
�I�� � �� �:�#�$ 	+ %�$ 	+ ;����
�I�� c��W � �%S2 � ad �$ ?%y� c��W
 �8�� � �$ �
&� $��+ _0�� ���6� � "�
 � �� 	S�I� 	+ �� .�
&� tR0 ��$����W � ��$��

tR0 =L%DK � ���d� � .*W � .%C9�
 �$ �A$� ��$����W �� "$��� 	+ .�
&�  
 � ���d� 3R/{ � �$ ����%2 � .*W � %�$ 	+ "����d ���%��� � c��%2 .*W � : c��%2 .*W �
 a�5I#� � "����d � ��$����W $� ����%2 � .*W � �� �
&� %<  �0$� 3A%6 tR0 =L%DK

.3A$� 	� ^8� %�$ 	+ %����   
 ��}  ����%� �8�� ���}  ����%� �8�� ���}  ����%� �8�� ���}  ����%� �8�� � 	+ �8�� ����%� � "����d ����%��� � : MEAN   	� %�i� �� ��} 

 �8�� � �%�� 	� �*�$�0 z���I0�� � �8��� .W$��$ 	i4d 	+ �� c��W  
� ��}  z���I#
  ���#��$ �$� b
��� � �$ ��$����W ?%y� � bS�#��$ � : N�8� �A$� ��&4� 	+ ��} 

&4� 	+ N�8� � =L%DK��� $��+ =L%DK �� ��$� ��� �$ % .  
 	��D�
D� �/gO ( MUSCLE TREMOR )    	�rO �j�yC .�� ;����%��� %F��d �

 s��C� ��rgO� TREMOR   	}O� $�  .� c��RO 	() � TREMOR   �
PARKINSON  .3�T%
 	� ��{ "�� 	+ ���D
DW �  7H���� �  

a�m8� W$% $ � "����d ����%��� �a�m8� W$% $ � "����d ����%��� �a�m8� W$% $ � "����d ����%��� �a�m8� W$% $ � "����d ����%��� �  ����� 	
 =���M  z���
�I�� "�
 � �� .��F� �� � :
� J�v 	+ ���
 �� ���0� =��2 ����%��� � �� W$% $ .W$��$ b�M� .�� "����d � �� =C
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 �H���� ��H � ����%��� � �H���� ��H � ����%��� � �H���� ��H � ����%��� � �H���� ��H � ����%��� �(DISEASES OF THE THYROID) ::::        
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.�
D���TSI  %���� �<���� 	R8� �#+ 	� %+ .�H 	+ ����%��� �  �I2 ����  �� 	� �IO�0
�0� ;$�� �� $� J�2 �
  TSH    ����%��� � �%�� 	� E �� a� 	() =O�0 .�� � %����
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 ��  �RT�d �8��$ 	+ ��H 	���(� �� c��W %TK 	/�0� 	+
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�
�� � ���09 � �$ 	����I0 �$ �YI0 E ���}� 32��. �� c��RO  	() ����  
 �A�$� ����
 � 3v�6 �6%I0 � �� ���H���� .%\�$  � =��2 $� �� �
�� 	��A �
 �8M�
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  	+ �� ���H���� 	C%
 	4��� 	+ ��  �
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�� �� � �
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PROPYLTHIOURACIL   .W$��$ z���
�I�� J�
 � �� �) %� �
�� �/�� ���9 ��$�� �
 J���� J�/-� ���$  � 	� ��4�
 .��F� �I�d ��� �� ��� � ��
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 ��� � �$ �
�� ���<��+ 	� ��%� ���$ s�I�$ ���$� .��� �/� 	u8+ .��F�  $%:$ � ��� �� �

�� =C� 	+ 3A��  	� 	I0��� 	() ��mI�$ �I�d �) � �$ ��
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 �
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.�� ����� =��2 ��H � ��  �id %� �
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 �� ���4O 	+

 �FT�d � 	®
 	j�C �������<�� z�������  	) �� b<�� �� "�� 	+ ���H$ � ;����%���
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&4� ��

THYROID GOITER  :�
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THYROID GOITER � ��������d ���$%��� �� .��� 	+ J�� �� � �� =��2 ����� 	+ "�#�$ :
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 � t��%� �� 	+TSH   .�H �$ �
��� .��M�$ ~�  %�$ 	+ 	R8� �%DK � 	����<���  ��H �
.�� 	��� 	() �2 ����� � .�8� �� �� N� ����  
IDIOPATHIC NONTOXIC COLLOID GOITER::::        
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�� $��+ �%� 	� ��$� a� b����$ � �� �� �</C
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 %F�v 	<� �$�� ��$GH �8�A ��� ;�/M�(TURNIPS)    ;%� �$(CABBAGES)   �8A 	+
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 ���4��$

 .3A$� 	� %m� 	+ ��$� ��� �� ��A 	+ ��}  � 
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9 ;����%��� �FT� � ;����%��� %FT�d � �� 3
%S� ��$��$%
9 	id :
 	S�I� �
%S� � ���
 �� �� ����6 ad .��F� ;����%��� �F��d � �� ��:�� .�F� ��(}�

FT�d �%  �$W$ �8�� �  �8M� �%�� =��2 '�<M� .%0 �
%S� � ;����%� �� THYROXIN  
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 �I�� J�
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&� J��� =L%DK �� �$�5� ��
%S� 	+
 � b�#� �%��� 	I0��� �$ �<� �{�W 	+ .��F� 3I���� ��� � ¦�RB� b�#� �%��� � ��

 �
�� J�� �� �<� 	+ 7��6 � ��� .%d ��9 	�  ���C  
 CRETINISM   �� .`&6 	
 ��� � ;����%��� �FT�d ���� �� 	/� FETAL LIFE   �

� �� $��+ �� =C� 	+ l�� z/d ��  ��$��8��� �������� ���� 	IC $ �4� �}� 	+ "�
 �
 �8M� .3A$� ��$� 	I0��� �� �4��}� �H��� ad �$ �
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  پن％وسم فصل اووه

  د ادرينال د غدې قشري هارمونونه

THE ADRENOCORTICAL HORMONES)(  

  780�+ 	+ 36��I�+ �� %d � �$ "W� 	�$%6 ��/) �� .�� .%d  �� �� ��H .�� �8���$ �
 � �� .�� �� �%� �C%
 .�$� ;�/M� .�� .�H .%d �%� ��A �� 	C%
 �%C$ ADRENAL 
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 �$ ADRENAL CORTEX    ��H � �
D��� ;�� 	+20[  ���%�
 	�������d .� � �$ �%� 	B
$� .%0 aI#�0 � �
�yO$ z���F40 � .%m� 	� ����� � 	C%


 �� "�� 	+ 	�R8� � �
�yO$ z���F40 � �� b�%�� 3+$ ��� �$ b�%�� 3+$� ��  
 � �� �
DW$% $ ad 	�������d ��%6 �
 �� 	() �C%
 �%}{ � ��H �8���$ � 

CORTICOSTEROIDS   �
D��� ;�� 	+  
 � �� 	� �� �� �� ����� 	�������d ����<����� 	��K .�� 

MINERALOCORTICOIDS    �T 	� �
 �$ GLUCOCORTICOIDS    	����� %d
 	() �C%
 �%}{ � �8���$ � ad 	�������d �#8: �$�5� a� �� �� %+ .%�
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�� ���

 �� �
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	+ �%S2 � �� .�A$� 	R8� 	+ �� ��:�� �� _��� �:��C  
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CORTICOSTERONE , GLUCORTICOIDS CORTISOL    J�8���$� .W$��$ 	4� �$
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+ � "�%�I0���$ : c$%���� ��$��� "�%�I0���$ � �6��I�+ �� 	+ �6��I 
COLLECTING TUBULES   	+ .W$��$ 	4� 	+ �$ DISTAL TUBULES   � ��
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�:��C  ���$��/� a���0 �88M� 	e��� .W$��$
 ����  �8M� ��$�4� �� aS2 	+ _��� �:��C � �%S2� �� 	S�I� 	+ �$ �
&4� .W$��$ 

DEHYDRATION  ) ��$�� 	� �
 �� �� *� ����� � ��$�4� ��}  � �8�� � �$ �� 	(
. �� tR0 �8�Y� � ���L  

	+ �*9 �$ ���C � "�%�I0���$  �� � �$ �� "�� 	+ �����
���� � �6��I�+� �8�O �� ��H
 �� 	/� b<�� �� ��:�� ���$��/� a���0 .W$��$ 	���W �� W$% $ ��Y��� 	+ ��H �*$��

 ;���0 � ��� 	/�0� 	+ "�%I0���$ � �
�%�� 	() ���8{ 	�2$%@$ � c$W$% $ �«�$��/�
 	
 �
DW$% $ 	�����$ �����
��<���
 �$ a�����+ � �$ �
�� ��yI�$ c%�
 �$�5� c��W
 �� 	C%
 	+ �4��� ��H � Q�j�yC �$ �4��� � ��yI�$ a���0 � "�%I0���$ "�� ��4d

.�����W  
����� ����<����� �� �/6 ������ ����<����� �� �/6 ������ ����<����� �� �/6 ������ ����<����� �� �/6 �::::        

  =���M  W$% $ ��� �<I���� �� �/6 �95[  � CORTISOL  $% $ 	+ � �� �%� .*$ ���+ W 
HYDROCORTISONE    � =���M  .W$��$ 	4� ��� �<������� �/6 � �$ �
D��� ;�� 	+ 
CORTICOSTERONE  .�
�� $%:$ 	/�0� 	+  

 : %���� J���� ��� � ;����
�I�� 	+ =�����d�
 ��� �  
 � %���� b�%I4n� ��� �<I�����/6 ���� � �$ J������� � GLUCONEOGENESIS   �

 �� ��$����d �
 ��� 	+ J��/��R� ��$�� ���� �$ �8���%+ � �8M� �� c��RO 	() 	R8�
. �
�� tR0 ��I<���  
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 : %���� J���� ��� � ;����
 �I�� 	+ b���%+ �  
 ���4� 	+ 	() �8� 	�  �
 �� �%�C� 	+  	+ �8����+ � "�
� %���� b�%I4n� J���� ��� �
 � =L%DK ��&� 	��S� � �8���%+ � �$ ��$�4� � 	�/4O =L*�:� ���8���%+ � �8M� �*�$�

 . �*�$� ��&4� 	
 �%�C� �8���%+ "�
  
:%���� J������� � ;����
�I�� 	+ a-� �:%���� J������� � ;����
�I�� 	+ a-� �:%���� J������� � ;����
�I�� 	+ a-� �:%���� J������� � ;����
�I�� 	+ a-� �        

 �4-� � ��Wr+ � �8�� � t��%� �� 	
 �$ ����� J��$W$ ���
$���  	() �4-� �S#� �
 %���� Q�4�5I#� b}���#��$ 	+ ���
$��� a�-� � �� 	S�I� 	+ �$ �
����W =m/H �
$���

 . �
�� $��+ 	()�� ��%�$ 	���W �$ �%�  
  :%���� J������� � �� �
�5� 	+ l�0Y+ �$  ��}  �2�� �  
  a#{ %d � �%�� �}8� �<��  �� �$ �RyO �� ��}  �2�� ACTH    �
�� tR0 W$% $ �

 	� �$ �A$� =L%DK �  W$% $  	+ J������� � 	I0��� 	5�{� .�� 	/�0� 	+ �R8� ��8���+ �
 	() ��&���� ���`d � ��+ � 	RR0 ��4d15   � 	I0��� �5�{� CORTICOSTEROID 

  ����� � =L%DK .�8� 
F� �� W$% $ 	+ . �� *�  
 	()  J�K ���9 	+ �*�$�  ��$����W �� W% $ 	+ J������� � �� 	����}  �2�� s/I(�

 :�
&� 	�����  
� x  � TRAUMA   ��  �<� %d 	+ 	� 	/�0� 	+  
�  l�%<� INFECTION  
 ��8(� �$ ��%6 	I(0 )  

| ¦�RB� � $�� � z�I4�� �<���F40 a#{ %d � �$ h��<��+ � b�%�� 3+$��� �  ) . 	()  
  �2$%:  x  
¢ . �
&� tR0 W�%<� � ���9 �<I0�+ � ���<��+ a#{ %d  x  
æ . ��� ��8(� �� �� =�%2 	+ �� JY� "$��2 �  x  
¡. �� ��H���� ���Mq ���v 	+  x  

 � J������� ANTI INFLAMMATIORY     �
�5� 	+ ��H����  �8�A � 	/�0� 	+ =�j�C
 � 	<� ��
�� J�� an� �� RHEUMATOID ARTHRITIS    RHEUMATIC FEVER  

 �$ ACUTE GLOMERULONEPHRITIS   �� ��H���� �*$�  ��D�� �� 	+  �� ��
 	� �%q 	/� 	� l�0Y+  ��4d � �C%
 �8A "�
 � �$ �
�� J��� l�0Y+ �Mq�� ����

 	+ �� JY��� 	� ���H���� ����<������� �/6 ��� �� �$ J������� �� 	/�  ���624  
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�� �IO�0   ¤%� � 	/FC 	+ J������� �� �� ���� ���
 ad $�  �A$� ��&� 	L 	+  l�0Y+
�0Y+ � �� c$ %���� 3R�%(� 	id b<�� �
&� 	� tR0 ��&� 	L �
&� $��+ 	/�$ 	�  l

��� ���8(�.  
ADRENAL ANDROGENS   J�8���$ � 	�������d �#8: J�M  �) � 	8���� � :

 �� ���v �� 	+ �� �
D��� ;�� 	+ ��8:����$DEHYDROEPLANDROSLERONE  
.�
DW$% $ 	() �C%
 �%}{ � ��H � J�8���$ � �<� �$��$�� 	+ �� �%� =�4d$ c��W  

 ���� 34���� 	
 ��� � ;���� � Q�j�yC( FETAL LIFE)  :�%+ "�}D�4d 	+ �� "�%I#
 . .� 	4� �� .W$��$ W$% $ � �� 	�������d �#8: 38uL �� b:�%I0$ �$  

 � � � �ADRENOCORTICAL        3I/� ��8
$ W$% $ �3I/� ��8
$ W$% $ �3I/� ��8
$ W$% $ �3I/� ��8
$ W$% $ �        
(ABNORMALITIES OF ADRENOCORTICAL SECRETION) 

HYPOADRENALISM د :  ADDISON � �� =��2 J����� %�H 	id 3H�����  �
 � 	() �C%
 �%}{ � J�8���$ ADRENOCORTICAL    ;�O �� W$% $ 	+  ��������d

 	����(FAILURE)   �� 3A$�80[   $��+ 	/R� 	� 3 �%�$ hY��� � ��H � �� c�M{$�
.�%� =��ð#� %#��� �$ W�/� %R� �� ���M{$� ��� �8A �$ �
&� 

HYPERADRENALISM   N</F��� �� W$% $ c��W �C%
 �%}{ � J�8���$� � :
 � �� �*�$� 	Iu8� =��2 �<�8�/� CUSHING'S SYNDROME   �� �
D��� ;�� 	+

�$ � ���� ad �$ 3I/���8
$ J���� ��� � Q$%\�$�� ��:�� �� 	+ W$% $ c��W b:���  
 � '�� �FT�d �8��$ � 3T�L ;���80 �8��� ADENOMAS �r��FT�d � E � '�

=��2 J�� ��� %�H 	+ ������  � �� ACTH   ������ 	+ �C%
  �/
 � "�
 � W$% $ Z+
 �C%
 �%}{ � J�8���$ � E  �� =��2 ADENOMAS 3� $��+ 	().  

 JY��� �y5� 	+ ��$�� � .��F� =C� %DK � �$�5� c��W 	+ ����<����� ��  �/6 �� 	/�
 3�L ;���80 �8��� � . 3�$� 	Iu8� 	()�� 	2�� 3<�8�/� ;���80 �8��� � 3T�

 ��8I<L � "�
 � ����� �� .� $� 	�rO  	y(}� 3�j� .�� "�
 � a-� 	() �C%

 	+ �>�$ � �$ �8�0 E N� � a-� 	 �q$ "�� �� 	+ �$ ��� 	T�A �
 	� �C%
 ��8���+

 �<� 	+ 3T�H 3}2� �� � "�#�$ �$ �
&� ��A 	+ ��A �� �C%
 $�C���( BUFFALO 

TORSO)    3��4��$ .�$�{ �� � %�$ 	+ W$% $ c��W � �����%�I0 � �����IC$ .�$�{( 

EDEMATOUS)   "�� 	+ 7�>�F0 � �� 	/R� 	� ��������d b:����$ � �$ �
&��/M�
 	+ �$ ���<L80 [  �� ���H���� 	+ %�$ 	+ W$% $ c��W � J������� � �� �</C  �8��  �
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8��� � �*� 	���+  ��}  � ��H ���v � �� �$ �C%
 ��� � ��$��  ���H���� � ;���80 � 

ADRENALECTOMY . �
&� $%:$ 	/�0� 	+  
 PRIMARY ALDOSTERONISM      �� �� �� �� CONN'S SYNDROME         

   � �� �IC� �8A 	+ ZONE GLOMERULOSA   	/�0� 	+ ����� 3��*� � �%S2 �
 � �� �
TW$% $ "�%�I0���$ �$�5� c��W CONN'S SYNDROME   �� PRIMARY 

ALDOSTERONISM   � 	�rO 3�j� ¤%� � . �
D��� ;�� 	+ HYPOKALEMIA  )
 � 	�rO 3y�(}� ¤%� � �� c��RO 	() b}8�%FT�d �$  (��$�4� a�����+ � �8�� �

 � �� ��Wr+ 	+ �8�� RENIN   %�$ 	+ ��&� �%� � ����� � ��$�� ¤%� � �$ �� =�4�
.�
&0� 	�%0  
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  پن％ووسم فصل اته

 د شکرې ناروغي ، انسولين او －لووکا－ون

GLUCAGON INSULIN)     �$ �$ �$ �$DIABETES MELLITUS:        
 � �� ��W$% $ 	�������d an� .�� ����� 34gd %+ .%&
%0 '$%5��+ INSULIN  �$

GLUCAGON   � �8� �8���%+ �$ a-� E W�� �/6 � �� =��2 ����� 	+ �� �
D��� ;�� 	+
 � "�6�� �/6 �$ b���#�$ � �� �y  �� 	+ >�� �� 3�W9 �$ ���%q .��F� a�m8�

 � �$ J�� zT����T�  DIABETES MELLITUS   ��� 	����� 	() �������  ���+ �  
 	+ �� �� ��� *�: 	() ���S#� 	��K .�� � '$%5��+ : 3�����$ z�������  '$%5��+ �1 -

78 . �� ��� J��L �� �<�  
  
  
  
  
  
  
  
  
  
  
  
  
� x ACINI  � tR0 W$% $ � ���yO 34gd � ��.� ��� 	����� 	()�� �<(� �� �
&.  
� � x LONGERHANS  .�
&� tR0 W$% $ � "�6�� �/6 �$ b���#�$ � �� �%T�:  

 � �� : �� ��� *�: 	() �%S2 ���K �T�� � �%T�: N��d%e�9 � ALPHA BETA   �$ 

DELTA   � �� c��RO 	() �%S2 BETA   �%��: � N��d %e�9 � �%S260 [  	C%

 �$ b���#�$ 	()�� �� ��*�: AMYLIN   � �
DW$% $ ALPHA   �%��: � �%S225 [  

 � �$ �
&� tR0 W$% $ � "�6��  �/6 � �$ ��� 36�8��4� 	() delta   %e�9 � �� �%S2
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 �%D�: � N��d10 [  �$ ��*�: somatostatin   �%��: N��d%e�9 � ��W$% $ "����d
 �%S2 J�K �
 � �%S2 �<� �� 	/�0� �� 	+ �� �%� 	B
$� ��%S2 .%0 �
 � ��   �%S2

 $.����%I8� W$%  
c$%����� z���
�I��� �id � �$ b���#�$  

(insulin and its metabolic effects) 

 	+ .��F� �A �Y��� � b���#�$1922   .%0 ¦�RB� 	+ �$ J�� r: 	() '$%5��+ � �� J�� �
 7H���� � �%<� � ��(DIABETIC DISEASE)    3H$� ��$�4� �� %&4� 	+ �8�Y� �
d �<(� �� 	e�%) E � �%T�:� � N���d%e�9 � b���#�$ : .� ��� 	����� 	()�� a 

BETA  . �
&� J��$ �� "$��� 	+ Q�0$� �$ W$% $ 	() �%S2  
:%���� b���#�$ � ;����
 �I�� 	+ =�����d�
 ��� �:%���� b���#�$ � ;����
 �I�� 	+ =�����d�
 ��� �:%���� b���#�$ � ;����
 �I�� 	+ =�����d�
 ��� �:%���� b���#�$ � ;����
 �I�� 	+ =�����d�
 ��� �        

  b���#�$ � �8�� � W�� �/6 	() ��*�C 	� ��$GH �<��%� =�����d�
��� c��W � 	I0���
&� tR0 W$% $ z�� � � a-� E ��rgO �  Q�j�yC �$ ���S#� ���! � "�
 � b���#�$ �


 .%0 ��I<�� 	+ J�4MI0$ �$ J�� .%�CW E �I#C$ W�� �/6 � 	/�0� 	+ �8� �$ �#� ��%�C�
. ��� $%:$  

:;����
�I�� �$ �I#C$ W��� �/6 � ��rgO � 	/�0�� 	+ b���#�$ �:;����
�I�� �$ �I#C$ W��� �/6 � ��rgO � 	/�0�� 	+ b���#�$ �:;����
�I�� �$ �I#C$ W��� �/6 � ��rgO � 	/�0�� 	+ b���#�$ �:;����
�I�� �$ �I#C$ W��� �/6 � ��rgO � 	/�0�� 	+ b���#�$ �        
 W�� �/6 � �� =I��2 ������ 	+ "$%R4� ��rgO � �%� c��{ 	� ���� a� �� �
�5� 	+

 �  c��{ 	����� ��rgO � 3� 	R8� 	/�0� 	+ b���#�$ � ?���$ 3/gO �%&� 	� b<��
 �� a� W$% $ b���#�$ � �� ^8� 	+ ��$GH ��$��C ��� � �
&���W �� �
�5� 	
 W�� �/6

. �
&/C$� 	� 	� �%S2  3/gO W�� ��/6 �$�5� c��W �� =C� �� 	+ �8M�  
crgO  �� �� �� � ���� �� ��0� ?%y� 	+ W�� �/6 �$�5� c��W �� ��9�2 ��� 	+

 c���%q 	� �$�5� c��W b���#�$ � ?%y� W�� �/6 � �� �� =C� 	+ b�%4� �0�I�
 $���+ c��{ 	����� �� �
�5� 	+ W�� �/6 �  �%S2 �� =C� 	+ b�%4� 3/gO� �8M� �%�

� �� 	� tR0 3/j$ �� ���+ 	0�$ %� �� ��� � ��rgO � �� �
&� ��� �C ��� ;�/M
 %m� 	+ 	I0��� 	() 1$��C � $GH � �� =��2 a��� �%� J�� �� 	+ ��/4O ���y/5�
 �� ��W$% $ b����#�$ �$�5� c��W '$%5��
 �$ c��W W�� �/6 �88�� �  =C� �� 	+ :3A$�

 �%S2 �/gO � 	() �8�� 	� 	��D%&� W�� �/6 � 	/�0� 	+ b���#�$ 3 �q�D�� ��� 	+
 p�:%� 	� �
$�&� 34-� =R#� 	� W�� �/6 �� =C� �� 	+ �%S2 3/gO �8M� �
&���W

.3�� 	����� 	()�� 	
 	I0��� �� ������  
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 	�� b�%4� �� ¦}� 	() $GH 	� 	I0��� �%&�  	� : �� ��rgO 	+ .%�C�  b:�<�r6 �
%4� �� ¦}� .%\�$ 3A�8� 	� �%S2 ��rgO � W�� �/6 �$�5� c��W 3� c��W 3� 	�� b�

 	+ �� ��rgO 	+ W�� �/6 .%\�$ 3A�8� 	� �%S2 ��rgO � W�� �/6 �$�5� 

GLYCOGEN  . ��� .���I0$ .��F� ��%�$ � 	()�� crgO 	I0��� �� �
&��
  
    :%���� b���#�$ � ;����
 �I�� 	+ a-� �:%���� b���#�$ � ;����
 �I�� 	+ a-� �:%���� b���#�$ � ;����
 �I�� 	+ a-� �:%���� b���#�$ � ;����
 �I�� 	+ a-� �        

���#�$�Y��� : �%� .%���� �) �� ��&� .%�C� 	+ a-� � �� �#� 34-� 	+ b  � b���#�$
 	+ a-� � 	/F(+ �� �*�$� ��$����W �� ?%y� 	+ W�� �/6 � �� ���S#� ���v 	+ "�

 �� =L*�: 	+ �
$��� 34-� � b���#�$ J�K ��4d 	+ �
&� $��+ ��$� a� �� .%�C�
 �%�C� �� 	� �%S2 34-� ��9 	� �8�� � 	��
$��� 34-� 	I0���  �*�$� ����I��0$

. �
&� J*� .��F�  
�$ � "�
 � �� ��$�I}� 	
 b���#�$ � : =L%DK ;����
�I�� � a-� � �� =�4� 	+ b���#

 �/���� � =L%DK $� �I2 �� �
&� J��� =L%DK �� ���$�� ���v 	+ ��&� $��+ � ��%�$ �
 � 3A$� %m� 	+ a� �� 	+ W$% $ b���#�$ � �� �� ^8� 	+ ��$��C �� � �*�C� �</C

-� �  �� c$%���� J�v b���#�$ 	
 �� ��$�I}� 	+ b���#�$ � �%� %����  .%�C� 	+ a
 	��
$�&� 34-� 	() �T�S� � �%�C� 34-� � �� 	S�I� 	+ �$ ��� �4O �<� '�<M�
 �F����0�  �$ ���%I#��� 	+ ��Wr+ �  �8�� � =�4� b���#�$ � J�K ��4d 	+ �$ �
D�$W$

. ��� $��+ ��$����W �� =m/H 	
  
� 	+ 3�$�4� � b���#�$ � � �� 	8�� 	+ 	/�$ 	� ?%y� c��W � a-� � �� =C 

KETOSIS   �$ ACIDOSIS . �
&� tR0 ��&� $��+ �  
+ b���%+ �+ b���%+ �+ b���%+ �+ b���%+ �				    :%���� b���#�$ � �4���}� �$ ;����
�I��:%���� b���#�$ � �4���}� �$ ;����
�I��:%���� b���#�$ � �4���}� �$ ;����
�I��:%���� b���#�$ � �4���}� �$ ;����
�I��        

 	+ b���%+ �$ a-� E =�����d �
��� 	<� �$�� ��$GH �$�5� c��W 	I0��� 	() $GH �
���%+ �� 	S�I� 	+ �� �
&� J��� �� 	8�� 	+ "�� 	+ �I�$� ���d�
��� �$ a-� � ad b

� �S#��  ��  ���%q =���:�� b���#�$ .��F� ��� �� �  �� �
&��
 �<� ��%�CW 	+
��+ 	0�$ %� ��� %���� ��&� .%�C� 	+ �8���%+ � b���#�$ 	e8) �� $��  	� ���� pq$�

 �*�$� =L%DK �� ���0$ �8��$ 	
 �� ��Wr+ 	+  �8�� � ��$�I}� b���#�$ � N<O%
 �%�
.�*�$� 	� ^8� =�4� �� �8���%+ 	+ "�
 � J�K �� 	+ �$  
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:�� �4���}� 	+ %���� b���#�$ �:�� �4���}� 	+ %���� b���#�$ �:�� �4���}� 	+ %���� b���#�$ �:�� �4���}� 	+ %���� b���#�$ �        

 ��$� =}� 	+ b���#�$ � �$ �� ���%q .��F� =L*�: � ���8���%+ � b���#�$ �� 	e�%)
 � �4���}� � =���:�� �� �8���%+ � $�C �/
 	� �$ �
&� $%:$ 	� =L*�: ���8���%+� ��
 � �4���}� � =T��:�� ���8���%+ � $�C  �/
 	� �$ �
&� $%:$ 	� =L*�: � ��������d
 � ��� � ��  ��$� a� ���8����+ � "�� �� 	+ �$ �� 3�W9 .��F� =L*�: � ��������d

0 ��$�4� � ��������d. �
&� 	���� 3
$%C �� .��� 	+ "$��2 � �� 	S�I� 	+ �$ �
&� tR  
: J�%I8� W$% $ � b���#�$ �: J�%I8� W$% $ � b���#�$ �: J�%I8� W$% $ � b���#�$ �: J�%I8� W$% $ � b���#�$ �        

 �8�� � �W$�� �� W$% $ 	+ b���#�$ � �� �� �� %<  �� 	+ J�v �� �IC� ���$�(+ 	+
�/6
 �� =C� �88� 	+ b<�� �%� %���� W��% 	����0$ �8��$  	() W�� �/6 � �8�� � .%&0

  . ��
�� J�� an� �� W$% $ 	+ b8���#�$ � 	����I<  ��� �8A �$  
 � �� W�� �/6 �8�� � �� �� J�2 	+ �>�� � z/C �����80   30 30 �0 	+ 	�$%6 3/�

/6 � �8�� � �%&� 	� b<�� �� 	4� .%DK .W$��$ W$% $ � b���#�$ � �� ��:�� �� 	8�� �
 W$% $ 	+ b���#�$ � �� ���0� 	���+ .��F� =C� c��W ��� � 	() �2 ����� 	� .W$��$ W��

. �
&� $��+ ��$����W ��  
 	8�� �0 �0 �0 	
 W�� �/6 �8�� � �� 	/� .��� 	����� 	()�� ad �<(� �� 	e�%)
 ��$����W .%0 ��I<�� 	+ �� W$% $ 	+ b���#�$ � �� c��W 	() ��$�%6 �/� �/0 � ��

 �� 	8��� 	+ .W$��$ W�� �/6 � �� 	/� �
&� $��+400  - 600    �0 �0 �0 	+ 	�$%6 �/�
��#�$ � 3� 	���+ �� 	8��� W$% $  b��
&0� 	� �2 34mO$ .%0 ��I<�� 	+.  � 	2%� $�)

(.� .��F� "�#�$ �����  
 %� �
D�8
 W$% $ b���#�$ � 3� *9 	����+ ad ��� 	() �W$��$ 78���
 � W�� �/6 �%&� 	�
 � �� 3��&0� �� 	� 	� �2 ����� �>�� � .W$��$ W�� �/6 � �8�� � �� ���+ �id

4M�$ N<O W$% $ � b���#�$ �8�� � �� =C� 	+ =m/H c��W �� W�� �/6 � �8��  �  �
 � .��F� J�%I8� FEEDBACK MECHANISM   	� '�0$ �� 	+ �
&� J%&4� J�\� 	L

 �
&���W ad W$% $ b���#�$ �  �� 	���
 W�� �/6 �8�� � �%&� �8�� � W$% $ b���#�$ � �$
�W ��� 	+ �%S2 ���� �$ ��rgO E �8� � J�5I�$ W���/6 � 	+ W���/6 � "�� �� 	+ �$ ����

.���$� ��$�4� �� =m/H  
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8A8A8A8A����    :�
&� tR0 W$% $ � b���#�$ � �� 	����I<  ���:�
&� tR0 W$% $ � b���#�$ � �� 	����I<  ���:�
&� tR0 W$% $ � b���#�$ � �� 	����I<  ���:�
&� tR0 W$% $ � b���#�$ � �� 	����I<  ���        
 	
 �� ��
�� J�� ���#� �� W$% $ 	+ b���#�$ � "�� 	+ W�� �/6 � 	����0$ �8��$ �8A

 � �� ���ARGININE   �$LYSINE   �� %���� �� E�� *� ������ � J�� ��0$ �8��$ �
 �� c��W �$�5� ��0$ �8��$ � �� 	/� �8M� �%� ~%  "�� ���9 	+ 	() 	R8� 	� W���/6 �
 �� W$% $  	+ b���#�$ � �� ��:�� ��$����W �� �$�5� 	+ W���/6 � �� 	() �� 	� 	�%+

=L%DK W���/6 � �� 	/� b<�� �
�� $��+ =L%DK 
� %DK  	+ ��$����W � ��0$ �8��$ �
 � ��0$ �8��$ �8M� 3A$� %m� 	+ ��$����W .�8� .�� �� W$% $ 	+ b���#�$ � �� =C�
 �4��� �$ ��M� � "�� ��4d 	+ ��� $��+ ��$����W �� 	R8� 	+ W$% $ � b���#�$ � W���/6

$ � �� ��� �8A �$ b�8���I#0 ���� E b�I�%<0 Eb�%I#6 	<� c$W% $ aI#�0 � b���#�
.�*�$� =L%DK .W$��$ �0�I� 	
 �� W$% $ 	+  

:����� �id � �$ "�6���/6:����� �id � �$ "�6���/6:����� �id � �$ "�6���/6:����� �id � �$ "�6���/6        
(GLUCAGON AND ITS FUNCTIONS)::::        

 � N��d%e�9 � "����d "�6���/6 �ALPHA   �8�� � �� 	/� �
DW$% $ 	/�0� 	+ �%S2 �
.�
&� tR0 W$% $ � "����d �� � 3� 	I<L$� =m/H W���/6 �  

 %���� b�%I4n� �� �%� %���� N<O%
 ����� � b���#�$ � �� �%� ����� �) "�6���/6
 � "����d "�6���/6 � 	/R� ��4d 	� �� ��$����W �� �$�5� 	
 W���/6 � �8�� � ��

HYPERGLYCEMIC  .�
D��� ad ;�� 	+ "����d  
���� �4n� .�� "�6���/6 : %���� "�6���/6 � ;����
�I�� 	+ W���/6 ����� �4n� .�� "�6���/6 : %���� "�6���/6 � ;����
�I�� 	+ W���/6 ����� �4n� .�� "�6���/6 : %���� "�6���/6 � ;����
�I�� 	+ W���/6 ����� �4n� .�� "�6���/6 : %���� "�6���/6 � ;����
�I�� 	+ W���/6 �:�%� �:�%� �:�%� �:�%� �        

� �� �8M� ����
 W�� �/6 	+ b��<�r6 �8� � "�6���/6 xGLYCOGENOLYSIS  
.�%� %����  

� � ��$����W W�� �/6 � �8�� � . �
�� tR0 =L%DK � N���8: ����� �/6 � �� 	8� 	
 x
 W$% $ 	+ "�6�� �/6 � %���� =m/H � W�� �/6 � �8�� � ��� ���8(� W$% $ � "�6���/6

 Q�8�O ����
  "�#�$ � �� 	/� �8M� �� "�� 	+ W$% $ � b���#�$ � %���� W�� �/6 � N<O%

 � W�� �/6 �>�� �90  � �� 	8�� �0 �0 �0 	+ 	() ��$%6 �/�HYPOGLYCEMIC  

 	� N<O%
 �
�� 	���+ 	� ��8� .�� =m/H "�6���/6 � ��Wr+ � �� 	I<L 	� �2%0
 z�4#�/6 %FT�d �$�5� W�� �/6 � �8�� � �%&� "�6�� �/6 ��Wr+ � �� 	���+ 	� �2%0

 �*�$� =L%DK �� W$% $ 	+ "�6�� �/6 � ��4#�/6 �FT�d �$ �A$� ��$� a� �� �$�5� 	+
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 	+ ��4#�/6 �FT�d � "�� �� 	
 �$ �
&:��C W�� �/6 c��W 	() �8� � 	I0��� ��
.��� $%:$ J�� an� �� �rj$  

) ��*�C 	� $GH �8���%+ � �� 	/� ��0$ �8��$ � �� c��W �� 	8�� 	+ 	I0��� 	(
 Q�j�yC )�
�� tR0 W$% $ � "�6�� �/6 � "�� 	+ �8���#�$ALANINE   �$

ARGININE 	�  �4O �q 	+ �
 � �� %���� "�6���/6 �$ b���#�$ � �� =��2 �� 	
 �� (
.��� %���� W�� �/6 	+ �� 7/��R� 	+ ��0$ �8��$ � "�6�� �/6 "�� ��  	+ �$ ���  

+ "�
 �
T
D*�� 	� ��8� 	u8+ �� ��/) �$�5� "�6�� �/6 � �8�� � �� b�%4� ���� 	  
.��� pq$� �� 	�  tR0 �/j$ �� ���+ 	0�$ %� ��  

 �H���� �%<� � �H���� �%<� � �H���� �%<� � �H���� �%<� �(DIABETES MELLITUS)         
DIABETES MELLITUS   � ���8���%
 �$ a-� E c$����d�
��� � �� �� ;���80 ��

 �
�5� 	+ b���#�$ � �� �$ ��$� =}� �� W$% $ 	+ b���#�$ � 	:� 	+ 7
$%C � ;����
�I��
 �� ��:�� 	��K .�� 	+ ¤%� �<� ���4O 	+ ��� $��+ =�4� =�0�#2 � ���S#� �&�

 �� 	� �� ��TYPE I   �T 	� �
 �$TYPE II  . 3T$�  
TYPE I DIABETES   �INSULIN- DEPENDENT   

DIABETES   �$ ;�� 	+TYP II DIABETES   � 

NON- INSULIN- DEPENDENT DEABETES  .�
D��� ;�� 	+  
TYPE I DIABETES  � '$%5��+ � �%&� 	� :BETA   �� ���(� .%0 7
$%C � �%S2

 �Y�  $��+ ��$� a� �� W$% $ 	+ b���#�$ � �� =��2 �q%� �� �$ �TYP I   7H���� �
 �� �$ 7H���� �0�%��  �
&� tR0AUTOIMMUNE   � �%S2 �0$%5��+ � c���}�

 �%� .%m� 	� �� ��&� $��+ 	+ ¤%� � ad ���O  ���$ ���L �� ��� J��L ���O �
$%C
 	+ Q$%\�$ ¤%� �Y� 	�14  � 	/R� ��4d 	� �
�� ��%� �� 78/�JUVENILE 

DIABETES MELLITUS   �� ;�� 	+.�
D�  
 � E =L%DK W�� �/6 � �8�� � �� 	+ �� ��� ��%�  Q�IM � �� �I�d �� �A�� �) 	+ ¤%�
 ��%�$ � ��$����W ?%y� � ����4-� � �$ 	/�0� 	+ �8� � ��$����W =L*�: � J�%I#���

.�� �%e/� .%0 ��$� a� � ���8���%+ � "�
 � �$ �y5� 	+  
TYPE II DIABETES  =R#� c�M{$� �<� �� � :TYPE I BIABETES   %DK 	�

 �H���� NI�
�TK � �8M� �� c��W80 – 90 [  �TYPE II   $��+ 	/�0� 	+ �H���� �
 	� 	I0��� .%\�$ ¤%� �
&�|¨  � �� c�M{$� c��W �� ��� ��%� 	() 78/�50  �$



 
 

319 

 

60   �H����  NI�
�TK J�K $� �$ .� �<� �:��� 	+ ��%� ¤%� � �
&� J��� ^8� %� �8/�
ADULT ONSET DIABETES   � 7H���� � �<� $� �
���� ad ;�� 	+TYPE I   �

 � �$ �� �%e/� .%0 ���/���8
$ z���
�I�� %&4� c��W �� � "�� 	+ 7H����KETO 

ACIDOSIS   �  �
&� $��+ a� %DK  �� 	+ c�M{$�TYPE II DIABETES   � Q$%\�$ tR0

�5� 	+ �8���#�$ � ��$�4� =�0�#2 � ���S#� � N<O %
 �$ ��� %<  �� �TYPE I  

 � "�
 � b<�� �A$� %m� 	+ c��W �� ��Wr+ 	+ �8�� �  �$�5�  b���#�$ � �� �<� �� 	+
 =L%DK �8���#�$ � 38�� � �$ �� a� �� �
�5� 	+ �8���#�$ � =�0�#2  ���S#� 3B�-�

 � ���0� �<� ����� 	+ a�m8� W�� �/6 �  �� ���� �}�TEYPE II  + ¤%� �%Cw 	
 � '$%5��+ � �� 	-�jBETA   b���#�$ .W$��$  3 �� �� �%� 	� c��{ �� � �%S2

  �� �� ��9�2 	id 	+ Q�j�yC �Y�� ���� �� 	() ��4#�/6 %FT�d a�C� � �� �Y� W$% $
.�� ��:�� c$����d�
��� c��W �� $GH ���  J*�C 	+  

TYPE II   � �� 	/2%� hY��� 	
 ¤%� � Q$%\�$ "�H����  ��$�4� � "W� � E��d %+ ��$GH
 b���#�$ � 	() '$%5��+ � �� 3��6$�� 	id �
&� J*�$� ���9 J�%I8� � %�$ 	+ b�%4� � �$

 	<� �
&� 	�j�� �*�$� ��$����W �� W$% $ 	+SULFONYLUREAS    ���6$�� 	id �$
 	<� �
�� tR0 =L%�K � =�0�#2 � �8���#�$ � ��THIAZOLINEDIONES   �$

METFORMIN .�
&� J����  
 � � � �DIABETES     �(}� z�����T� �(}� z�����T� �(}� z�����T� �(}� z�����T� :�:�:�:� 

 �DIABETES   �W��I� �}� ��� 	8�� 	+ �� �(� 	� �
%S� ����4�� ��/I(� � ��(}�
.���� ��(}� �
�� $%:$ ��  

:�� �W��I��}� 	+ W�� �/6:�� �W��I��}� 	+ W�� �/6:�� �W��I��}� 	+ W�� �/6:�� �W��I��}� 	+ W�� �/6        
 	+ �
%S� �� � �
�%�� �� W���I�� �}� 	+ �� W���/6 �� �</C ����� �<� ���4O 	+

 	� 	/�0� �W��I� �}� 	+ �� 	IC$ 7H���� NIR���K 	
 �� z/C 	id �$ �����/M� ��
 1$��C � ��$����d �
��� � �� ���+ �W$��$ ����W %� ����� 	() W�� �/6 �$�5� a� � ��

.3A$� %m� 	+ �%� .*$ ���+ c�� 	+ ¤%� � �$ �W$��$ 	�  
:W�� �/6 �8�� � �� =��2 	+ �>�� �:W�� �/6 �8�� � �� =��2 	+ �>�� �:W�� �/6 �8�� � �� =��2 	+ �>�� �:W�� �/6 �8�� � �� =��2 	+ �>�� � 

(FASTING BLOOD GLUCOSE)        
 W�� �/6 �8��� �� =��2 	+ �>�� �80  - 90   	+ 	�$%6 3/�100   �$ �� 	8�� 30 30110  

�0 �0 	+ �� 	�$%6 �/�  � W�� �/6 �8�� � �� ��� J�R{ �2 38���+  ����� �� 	8�� 30
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 �� =��2 	+ �>��12   � W�� �/6 �� 	/� ( $GH 	� 	I0��� 	IO�0110   	+ 	() ��$%6 3/�
 	8�� 30 30 �0 � 3� c��W �� DIABETES MELLITUS  �
&� %<  ��� 	+.  

GLUCOSE TOLERANCE TEST :  
 �� =��2 	+ �>�� � W�� �/6 ;$%6 �� t0�8� 	+ b�W� ;$%6 �/��� �� � 	� �Y0 ����� �� 	�

 � �� W�� �/6 �8�� � �� JY���80 - 90   	() ��$%6 3/�120  - 140  	+ 	� ��$�%6 3/�
 �� 	8�� 30 30 �0.3A%6$� 	� =��2 ����� 	�%&
 	I0��� 	IO�0 .�� �$ �
&� 	���+  

 �� ��%� �� DIABETS   � �� W�� �/6 �8�� � �%��110   �0 �0 	+ 	() ��$%6 3/�
 	� 	���+ Q$%\�$ �$ 	���+ �� 	8��� �0140   W�� �/6 � �� ��:�� ��$%6 �/� 

TOLERANCE TEST   M� �� ����� %�H J�K 	}&4d 	+ �� 	+ �� W�� �/6 �8�� � �8
 	� 	I0��� Q$%\�$ �$ 	���+ ����� 	� 	}&4d 	() 1$��C 	� W�� �/6 � 	I0���4   �IO�0

 	() �� � �//�$� �� 	� 	� �2 ����� 	�%&
 .%���W �� �$ �A%6$� 	� �2 ����� 	�%&
 	()
% $ ����� 	+ b���#�$ � 	() 1$��C 	� W�� �/6 � 	I0��� �� 3A$� �� %<  	+ $� �� W$

 ��$� a� =��0�#2� ���S#�� �� �$ �A$� 	� =L%DK�� ��:�� �� �
�5� 	+ �8���#�$ �.  
  �TYPE I   �$ TYPE II   �� �
D �86 %) 	() �W$��$ � b���#�$ � �8�� � �� 	��/<�
 	+ TYPE I DIABETES   	+ �$ ��$�4� �� b���#�$ 	+ ��Wr+� �� TYPE II 

BIABETES  �Wr+ � �8��� ��. �
&� J��� ��$����W �� b���#�$ 	+ �  
 ACETONE BREATH   .W$��$ 	4� .�� �� 	8�� 	+ : ACETOACETIC ACID  

 	+ ��0$ �*���� �
&I�W �� 	8�� 	+ �$�5� �� �� N�I
��� a�C� 	
 �� �� ��:��
 "�I0$(ACETONE)   	/� �� �IC� �8�A 	
 �� 3A� 	� ���C �� N�8�  	+ �$ �
&��


I0$ � �� � ��� J����+� �� N�8� 	+ ��
 "� TYPES I   	()�� 3H���� NI�
�� �
 	/�0� 	+ �
%S� ����4�� � �� �W��I� �}� 	+ "�� ��4d 	+ E 3��� ��(}� KETO 

ACIDS   	09 %� ad c���/M� c�� � ¤%� � 	() �W$��$ � ��0$ �� � �$ �
&� =�R\�
 	+ �� 3� %�� ���
 ad $� �
&� TYPE II  
�� � .W$��$ 	���W 	+ 	����0$ �I�� �� NI�

. �
&� J��� 	�  
 � � � � DIABETES     :��(}�:��(}�:��(}�:��(}�        

TYPES I DIABETES  �) %� �
&� 	�j�� ��9 	� h��<��+ � b8���#�$ 	� ���H����
 	+ 3� J*�$� 	� �2 ����� �� ;����
�I�� ���8���%+ �$ a-� E �I�����d �
 ��� � ��

TYPE II DIABETES  � a��� ��$GH �� =���5� �8���#�$ � ��$� a� "W� � �$ b�%4�
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 ���9 J�%I8� %� ¤%� 	/�0� 	+ ��j�� 78���+ � �%&� 	� �
&� J*�$� =40 '�<M� 	+
 �� �$ =L%DK �� W$% $ 	+ b���#�$ � �� �
&� J���� $�� �0$� 	� ���H���� 3� J*� 	�$�

 �8���#�$ � 	/� 	/� �*�$� ��$����W �� =�0�#2 	+ �8���#�$ � c��%q ad 	� ¦�RB�
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  فصل نه پن％وسم

  پاراتايرايد هارمون

PARA THYROID HARMONE)((((        
 :a�m8� =��0�  �$ a�#/� � �� ��Wr+ �$ _��� �:��C  	+ �%S2 �  
  �� ��
D%+ 	� �$ ���� a�m8� "�� 	L 	+ �� _��� ����
 � 	() �%S2 � =m/H a�#/� �

.��$� 	I<L �� �$ 	���+ %DK 	() �2 ����� � a�#/�  
 �� 	8�� (%I�� �#TK �� ) �0 �0 �0 	
 �� =��2 ����� 	+9.4  a�#/� 	�$%6 �/�

.�� ��:��  
 a�#/� �$�5� J�v �  "��
�0.1[ ���
 � 	() �%S2 � �$ �� _��� �1 [  �%S2 	+ a�#/�

 � �� 	/� �%� ��A �� �n+ �%�C� � �� ���`d 	+ a�#/� ��� �$ �� ��:�� 	8�� ��
 J*�$� 	� �2 ����� 	�%�
 	/�0� 	+ a�#/�� ���`d � ��$�  ��$�4� �� a�#/� 	+ �8��

 �
�� _4: �� ���`d 	+ 	�%�
 a�#/� �� c��j 	+ �$�5� c��W � a�#/� � �$ �
��  
 � 	() �/4: 	� ���I��0�  � "�
 � Q�R�%5�85 [  � �<� 	
 �%�C� � �� ���`d 	+14 [ 

 �$ 	8�� �� �%S2 	+1[   �� ��:�� �� _��� �:��C 	+ �%S2  
 	
 ��rgO �#/� ���� �$ �/gO � .*W � � ��rgO � "�
 � .*$�� =��0�  �$ a�#/�

%+ � �8�� � "�� ��4nn+ �$ �/C$ 	C%
 �� ���y/5� 	���� J�5I�$ � �R8� �RyO� �$ ��T`�
�%� .*�H 	+  

 _��� J��}�I0%I�$ E ��Wr+ 	+ a�#/� _��� J��}�I0%I�$ E ��Wr+ 	+ a�#/� _��� J��}�I0%I�$ E ��Wr+ 	+ a�#/� _��� J��}�I0%I�$ E ��Wr+ 	+ a�#/� INTERSTITIAL FLUID     :��:��:��:��        
 �� �
&� J��� ������ ���� 	
 �� ��Wr+ 	+ a�#/�41 [  	
 t��%� � .%0 ���8���%
 �

 �$ �%� 	� c��{ ���%��� 	() "$%R4� � ���6� � �� ��  ��:�� �<�9[  � a��#/�
 ���%�� � 	() "$%R4� � ���6�� �� ������ t��%� .%0 ��$�� ���� �$ =��0�  � c$%I0

 �$ �%� c��{50[ a�#/� ���+  	
 �� ��Wr+ 	+IONIZE   "$%R4� � ���6� � ad �$ �<�
 	�%0 	
 ���� � aI#�0 �RyO �$ .*W � a�#/� ������$ $� �� �%� =�/
�{ ���%�� � 	()

.�/C$ 	C%
 �� =L*�: 	+ ���`d� ad �$ ���0�  
  
  



 
 

323 

 

:=��0�  ��gO %�H �� _��� �:��C 	
 �%S2 �:=��0�  ��gO %�H �� _��� �:��C 	
 �%S2 �:=��0�  ��gO %�H �� _��� �:��C 	
 �%S2 �:=��0�  ��gO %�H �� _��� �:��C 	
 �%S2 �        
���K ��� 	+ =��0�  ��gO %�H �� ��Wr+ 	+ � �� �� ��:�� ��4HPO    �$42 POH 	+

 	+ �$ ��$����W  �� �$�5�4HP  � N<O%
 �� $��+ =��2 �/<�$ �� 	/� �$ �A$� =�4� ��
 � =��2 �80�+4HPO  � �$ =L%DK �� �$�5� 	+42 POH  �
�� J��� ��$�  a�  ��  

: 	/�0� 	+ 36��I�+ � 	��&:��C =��0�  �$ a�#/� �: 	/�0� 	+ 36��I�+ � 	��&:��C =��0�  �$ a�#/� �: 	/�0� 	+ 36��I�+ � 	��&:��C =��0�  �$ a�#/� �: 	/�0� 	+ 36��I�+ � 	��&:��C =��0�  �$ a�#/� �        
 	() a�#/� ��� J*�C � Q�R�%5�10 [   �� �W��I� �}� 	+ a�#/� (3A�� � 	�$%6 �/� �0)

 �$ �A� 	� ���C41 [  	+ �$ ���� =L*�: .%0 ���8���%+� ��Wr+� �� ��Wr+ 	+ a�#/�
 a�#/� ��� J*�C ���+ �$ ����%�� �� 	� 	() %�/�F� � J�%� �/6 � 	/�0� ��9[  � 

IONIONS   <� ) �<� 	+ �$ (=��0�  	50[  �
&� %I/  �� J�%��/6 	+ %&) 	+ ������$ �
 �$99[   	+ �6��I�+ � a�#/�  ��� %I/  PROXIMAL   ��� 	+ �/��d � �$ �����
���

 �$ �
�� ��yI�$ 	�%�
 ��10 [  �8M� �%� 	B
$� .%0 =m/H � a�#/� � �8�� � �� ���
 ��yI�$ a�#/� � ��$� 	I<L a�#/� �8�� � �� 	/� 	+ a�#/� ��d �$ �
����W %�K

 	+ "�%�� � ��yI�$ 	�%�
 a�#/� �� 	/� N<O%
 �
�:��C 	� �� �W��I� �}�  

DISTAL    � �� �C%
 PTH  .�
�� J�%I8� 	/�0� 	+  
PTH   � "�� �� 	+ �$ �*�$� ��$����W 	/�0� 	+ �6��I�+ � �� �$%@$ 	
 =��0�  � ad

 J�%I8� 	+ a�#/� �$ =��0�  ��Wr+ .3/C$ 	C%
 ��  
:.%0 =��0�  �$ a�#/� �:��C � �%S2 � 	B
$� �id � �$ ���`d:.%0 =��0�  �$ a�#/� �:��C � �%S2 � 	B
$� �id � �$ ���`d:.%0 =��0�  �$ a�#/� �:��C � �%S2 � 	B
$� �id � �$ ���`d:.%0 =��0�  �$ a�#/� �:��C � �%S2 � 	B
$� �id � �$ ���`d        

 ��gO  =(0 ��� ���`d MATRIX   � l�0� �e��� � a�#/� � �� �� c��RO 	()
 ���`d =(0 �<� �0�I� 	+ . �A%6 ad tR0 ��$�</� � ���`d �30 [  �MATRIX  

 �$70 [  � 	+ ���`d � ������ =L*�: 	() �e��� �  E 	e��� =��0�  a�#/� � �� �e��
. �
�� ����� ad �e��� ������$ � =���
��� � �$ a4�����+ E a���0 E ;����8e�  

VITAMIN D   	+ �$ �%� J�� c��W �� ��yI�$ 	+ a�#/� � �� 	C%
 	+ �4��� �
 b���I��  �%� %���� �� 	��S� �$ =L*�: 	+ ���`d � "�� ��4dD   	��M  .�� 	/RC 	+

�� � �� �� 	��
 �<� J�M  	+ �� �6��I�+ �$ 	8� 	
 ���
 $� .� 	� .� 1.25- 

Dhydroxycholecalciferol   � �<� J�M  $� �6��I�+ �$ �8� � �� �
����� ;�� 	+
. �����W ��yII�$ a�#/� �$ ���`d  
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PARATHYRROID HORMONE :  
�$ a�#/� � �� _��� �:��C 	+ �%S2 � "����d ����%��� $��+  J�%I8� � =m/H � =��0� 

 �� J�%I8� 	+ �$%@$ � 36��I�+ � �$ ��yI�$ � �4��� � ad �$ �%� .*�H 	+ 	����
 � ���`d � �$ _��� �:��C �  �%S2 � 	/�0� 	+ ����<�� ��{ �� � E ��� $%:$ 	����
 � 	-) ���`d � �� =���M  c��W 	+ ���$%���$��+ � �
�� $��+ "���
 ^8�� %� ������$

� ���L �� �
�� tR0  ��4#/� %F��d 	()�� �� 	S�I� 	
 �� ��yI�$ �e��� � a�#/ 

TETANY  . ��$� 	� ^8�� 	()�� =I��2  
 ��H ����%���� �� �� ��:�� ��H ��$%���$��+ � ��/)  �� �����#�$ 	+ �<� ����� 	+
� �%�� 	� �%� ��A �� 	C%
 	+ l�� �8I<L �$ �80�+ �� %d� �� 	C%
 ��/C 	
 

 ����H � ���$%���$��+4/3  �� ���C30/1  � �<� ����%
  	+ ��H ��$%���$��+ � 	C%

. �*� �� %+ ����� ���v ��H  
 � �%S2 �0�0$ ��$%���$��+ � CHIEF CELLS   �� ��� =���RO 	() PYH   	()��

 . �
DW$% $  
: J�%I8� W$% $ ���$%���$��+ � 	/�0� 	+ =m/H � "���$ � a�#/� �: J�%I8� W$% $ ���$%���$��+ � 	/�0� 	+ =m/H � "���$ � a�#/� �: J�%I8� W$% $ ���$%���$��+ � 	/�0� 	+ =m/H � "���$ � a�#/� �: J�%I8� W$% $ ���$%���$��+ � 	/�0� 	+ =m/H � "���$ � a�#/� �        

 	� �) �� �� J*�$� =�4� �� =m/H 	+ a�#/� � 3� _��� �:��C 	+ �%S2 � �%��
 �� ��H 	+ ��� ad �$ �A$� 	� ^88�� =L%TK �� W$% $ 	+ ���$%���$��+ � 	I0��� �5�{�
 � a�#/� � 3� _��� �:��C 	+ �%S2 � �� ��9�2 	id N<O%
 �� *� ����� � ��$� ���

W 	() �2 ������ � =m/H �������$ ad �$ �4� �� =���M  	+ ��H ��%���$��+ � �� c��
.�A$� =�4� �� .W$��$ 	+ ���  

CALCITONIN :  
 �� a�#/� 	+ ��Wr+� �$ �
TW$% $ 	/�0� 	+ ��H � `�$%���$��+ � "����d b���� �#/�
 � '�<M� %���� "����d b���� �#/� � �� �� �/�� �<� ����4O 	+ �*�$� =�4� 

PTH  /� � �� a� 	� �W$% $ �$ =L*�: "����d b���� �# PARAFOLLICULAR    	+
 "W� �� ��H � `�$%���$��
 � �%S2 $� �� �
&� $%:$ �� �%S20.1 [ . ��*�:  

 '�<M� �� �*�$� 	�R8� 	+ W$% $ b���� �#/� � ��$����W =m/H � a�#/� � �� ��Wr+ 	+
 � PTH   � ��Wr+ � b���� �#/� �� 	() 	�R8� � W$% $ �  �*�$� ��&4� 	+ =m/H a�#/�

. �
�� J��� �<� s�Mq 	+ �� ������ 	
 %���� $� b���� �#/� � ��  
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 � � � � ��H � `�$%���$��+ ��H � `�$%���$��+ ��H � `�$%���$��+ ��H � `�$%���$��+�����T�  ��� �����T�  ��� �����T�  ��� �����T�  ���         

HYPOPARATHYROIDISM   	() ��H `�$%���$��+ � �� =C� 	) :PTH    	4� 	+
 �$�5� a�#/� � 	6�� �� 	+ �$ �
&4� �$�5� a4�#/(� � 	() ���`d � �� W$% $ .W$��$

 	8�� 	+��0�  �$ a4�#/� � �A$� 	I<L  �� �$ �
&� $%:$ 	� 	() ���`d � ��yI�$ =
� 	+�  �� ���C �<� ���  	+ ��H `T$%�������+ � �%�� 	� �
&� ���+ ��{ ���`d J�K

 �A�� ��� �� .�� �$ �A$�  =�4� �� a�#/� 	+ b�� � 	() ��/4O �2$%: � �� 	I0��
 � TETANY  
�� tR0 �/42 � tR0 �%�� "�#�$ � 	/� 	/� ���L �� �.3A%6�  

PRIMARY HYPER PARATHYROIDISM   %<  ����� ��H � tR0 ¤%� � :
0� 	+ �6��I�+ � �$ �
����W �$�5� a�#/� � �� _���  �:��C 	+ �%S2� �� �
�� � 	/�

 ��$�4� 3� =��0�  	+ _��� ��:��C � �%S2 � �$ �A$� =L%DK �� �$%@$ 	+ =���0� 
  aI#�0 ���%� �RyO � �� J�2 	+ ;����%����$ ���%F��d � �� ��4�#/� %F�d �
�� J���

 DEPRESS   ���nI�$ �
 � �$ 	����� �`&6 � E =I�gR{ E 	��Mq crgO E ���
.�
�� tR0  

  SECONDARY HYPERPARATHYROIDISM   �� =��2 �� 	+ :PTH    c��W
 b������ 	/�$ 	� = w �Y���� ��H � 	� �
DW$% $ .��F� �q��M� � ��4�#/� �F��d � W$% $

D   b8������ %�$ 	+ 7H���� �8��� �6��I�+� �$ _��qD    �� �
&��
 	� �<� J�M  	+
 	+ �� 	S�I� 	+ PTH  L%DK ��� ���`d� �� .%C$ 	+ �$  = . �
&� tR0 ��yI�$  
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  شپ５تم فصل

  د بيا ز８４وون３ سيستمو د نارينو

(MALE REPRODUCTIVE SYSTEM) 

:�� ��� �}�� ���+�%6 ���� 	+ ����� aI#�0 � ����
�W ��
 � � 	8���� �  
�  x SPERMATIGENESIS .�
�� ��� 	� ��/4O ��&� $��+ � ;%F0 � :  
�8���� � x� $%:$ �4O  �#8: � �  
� ����� ��������d �/0�8� � 	8���� � x  

 	+ �� : �������  z������$ ��gO$ �#8: � 	8���� � (A,B)  1- 80  J��L �� �<�
. �� ���  

�%  	�yC �� �Y�H (TESTIS)   �900  SEMINIFEROUS TUBULES    .*�: 	()
  �� ���A �� 	+ �� �� ��� SPERM   	+ 	I0��� ;%F0 �
�*�: EPIDIDYMIS   ��

 	+ N4� �TK 3F�$ �
���� VAS DEFERENS   �� 	/� �
&4IC VAS DEFERENS  
 � �� �A$� %m� 	+ �C$%+ �<+ 	(� %�  ���/C$� � �
&/C$� �� .�H 	+ c�I0�%+ � 

AMPULA   .�� �
D��� ;�� 	+ SEMINAL VESCLES   	+ c�I0�%+ � �� .�� .%d ��
 �� �$�� �W$% $ �%� ��A �� $�C .�� AMPULLA   ��*�ù� �8� � �$ SEMINAL 

VESICLES   	+ .*$�� EJACULATORY DUCT    	+ ��9 	� ��H � c�I0�%+  �
 ��/2$ �/C$� INTERNAL URETHRA   � c�8{ c�I0��%+ � �
�� ���C  ��

 	+ ��H � =��I0�%+ EJACULATORY DUCT   	+ c�I0�%+ � ��
 �$ �A�8� ��
id ��/2$ � �� .%C$ 	+ ��&� ��/2$. �
&� J��$ �%�  '�4� .%0 ���C �� 	� �C%
 �  

 =L*�: ;%F0 �SPERMATOGENESIS ���v 	+ =L*�: ;%F0 � : 

SEMINIFEROUS TUBULES   N����  �� �8M�  �� .��� 	+ ���� ��#8: J�M  � ��
 �$�5� 	+ �� �� �</C �*W 	+  �� ���� ;$�� �� =C� 	+ ���� J�v � �$ ��%� �� 78/�

$� ��$�4� �� �A 

 � �� �%S2 ��/IF�$ �8��%: � �� �����
��� '%���840� SPERMATOGONIA   	+
 �� ;%F0 �8�A�� 	I0��� 	() �/2%� ��/I(� � �� �
D��� ;�� SPERMATOZOA   
 �A�� � �� �Y�H%� �*$�� 	+ �Y0 ���� ��� %d � �$ �
�*�:120   %F0 �� ;%F0 	���/��

� .W$��$ 	4� .�� �� �
�*�: $�W���� 	+ � EPIDIDYMIS    	+ �� ��� �$ �� VAS 
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DEFERENS   ��5�$ � �� ��� 	+  .��F� �I���� ��� � .
� %� 
� �$ �
&� .%�C�  �� 

FERTILITY    ���:��C � �8� � �� =C� 	+ �4O �#8: J�M  � b<�� �
�� ���0 .�{ 

EJACULATION  . �
&� tR0 ��&4� � �%�C� � %\�$ 	+  
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 =�%2 ���+ .%II� �/�� ���/) %� 	() �� � �� 	5�{� .�� 	+ �� _��� �B�-� 	+ ;%F0
 =�%2 	+ �� ��-� ��0$ 	+ b<�� 	L  �� ��-� �/<�$ s��C 	+ =�%2 $�  ��� � ���
  �#8: 	+ ;%F0 �
�� tR0 �%� � ����%F0 � ��-� ��0$ ��{ �$ �A$� =�4� ��

�+ ����� .��F� �I�d �) � �� �8��
��� �� � �� aI#�0 �#8: 	+ �uL � b<�� �
�� ��
 �A�� .�� ���$�&� ���+ �� 	� ����� c��W 	().  

 ��*�ù� �8� � SEMINAL VESICLES   � W�I�%  .W$��$ 	���W �$ ��(� �W$% $ ��
 E b:���%R  � ��0$ 1%I0 PROSTAGLANDINS   �FC �$ �%� �$�� ��$GH ��� �$

��:��C � ;%F0� 	I0��� c$W$% $ 	+ 	() � EJACULATORY DUCT   � ���$ ��
 ¦�{� .�H c�I0�%+ THIN  =��0�  a�#/� 3�<+ �� �%� W$% $ _��� "�� 	+ ���� � �$

 �8� � ��A �� �� =C� 	+ ��&:��C � ;%F0� �� �
DW$% $ a��$��$ �����Y+ � �$ c$%I0
 �� ��-� a2� � 	/�0� 	+ =I�j�C �/<�$� �� �
�:��C .%0 PH  �� � �� �4��� �

 �) %� �*� 	�$�C ���� �/<�$ � ��-� �8���
 �8M�  �� z��� �� ���+ ��/) %� 	()
 �8M� �� %
$%
 ��-� t0�8� .��F� =�%2 � ;%F0 � ��PH   ��6.5 . �
�0�� 	�  

 38�(SEMEN)  �$ �8� � �� _��� $� �
&:��C _��� �� �� =C� 	+ =���M  �#8: �
 � �� ������ =L*�: �� 	() ;%F0 _��� ���v ��10 [  �� .� ��� .*��: 	() ;%F0 �

 � VAS DEFERENS   �A�$� 	() �*�ù� � �8�� �� _��� 	id �$ �A$� 	()60 [  �$
 _��� c�I0�%+30 [  � ��#�� � �8� � 	C%
 	���W �8� � 3� �� �/�� '�0$ �� 	+ �%�

 	+ 3� .%Cw 	+  =���M  �#8: � �� .� c��RO 	() _���EJACULATOR DUCT   ��
 �� .�gO �#8: 	+ �uL � �� �8� 	+ ;%F0 �� 	/� �
�� J��$ �y5� 	+ ��*� � ;%F0 �
 .�� �� ��� � �� ���� �#8: J�M  b<��  �
�� ���+ ����� .��F� �I�d �)� �� J��$�

. �� ��� �<v$ �� ��-� ���$%2 	+ "��
 � .��F� ��A��  
 $�W����%F0 � CAPACITATION  �� =C�  	+ =���M  �#8: � 	8����� �� 	/� �8� :

 �Rn� 	+ ��uL� VAGINA   � ���$ �� OVUM  ��&� pO�5�$ � .%0 

FERTILIZING   	� '�4� ��� .%0 aI#�0 ��#8: �  �uL � �� �) %� �%� 	� =��/
�{
 $� $�W����%F0 � �}�$� �}<+ c$%���i� �8�A �� ���+ �id %� �8M� ������ ��

���/#/0  � c$%��i� CAPACITATION   3� =��2  ����� 	+ 	�/4O $�  �
���� ;�� 	+
  J�K ���9 	+ c$%���i� $�  �� �%� ��� 	+ =C� ���+ ���O�0 �#� %� 	() =O�0 �� �

. �#�� c��j  
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� � x UTERINE   �$ FALLOPIAN TUBE   � �� 	����I<  s/I(� 	/�0� 	+ _��� �
 � �� .�gO ��#8: 	+ 	8����. �*� 	u8�� 	� ��� ���8(� =���M � ;%F0  

� �� 	+  �� �
��� ��� E �� �<� J�M  %�H 	+ ;%F0 �� ��gO$ �#8: 	+ �  	8���� � x
 � ���4�$��$  � �<� 	+ ��%+ ����� � �� $�C��� 	+ ;%F0 � �$�� ���%I#��� �  �� _���

 	() =���M  �#8:� 	I0��� ;%F0 3� 	/� �$ ��� ���8(� ��D�$Ww ��$�  �� �Rn� 	+
 	() ��$�� z����%I#���   � �<� �S���� 	+ �$ ��� =�%2 $�C 	���+ �� a2� 	+ ��

.�
D�$Ww  
� "$%R4� � ;%F0 � �$�5� c��W ��� ������$ a�#/� � �
D��� �� a2� 	+ ;%F0 �� 	/� x

 s�Mq �8�<(� ;%F0 � �� �
�� tR0 ��$%��i� �0$� � �� ;%F0 	+ �$ �
�%�� 	()
=��2  	
 %�$ 	+ =���M  �� � ;%F0  t��%� �� 	+ �$ ����
 �<� J�M  	+ OVUM   ��

 �� ��5�$ � �$ �
&/C$� FERTILIZATION    	+ ;%F0 ��� ��� �� $� �
�� tR0
OOCYTE    �/j$ �� ���+ 	0�$ %� b<�� �� ���:�� ���%m� ��/I(� �A�8� ��

 ��� ;�/M� �� 	� tR0  
F0 J�� ��� %�H �� ����8
$F0 J�� ��� %�H �� ����8
$F0 J�� ��� %�H �� ����8
$F0 J�� ��� %�H �� ����8
$:'��8:����%:'��8:����%:'��8:����%:'��8:����%        

 �*$�� � 	<� �� l$%C 	:� 	+ ��9�2 �q%�  ��/I(� � �� 	/� ��/�I+$ '%�8�40 �
 � �Y�H%� ORCHITIS   1%� 	/� � �� =��2 (MUMPS)   	+ �
�� $��+ 	/�0� 	+

 =��5O �� l��`8�� �� � 	8���� �8�A STERILITY  . �
�� tR0  
CRYPTORCHIDISM  	+ : ���� .�� �� =��2 ����� ����
�W � ;���� � �<(� =

 � �Y�H%� �� 	�j�C 	() INGUINAL CANALS   	() SCROTUM  	II<L$� 	�
 � ;���� � 	I0��� �� �$ ���D
DW ��
� =�%2 ���IL*�: �8���+  �� � �%�� 	� �
��

 � �#�� 	�� c��j 	() ���� $��+ CRYPTORCHIDISM   �� ���L �
���� ;�� 	+
 	+ 	�j�C INGUINAL  8{ ����  J�v 	
 �%�� 	� �� ���+  3� ?�: 	+ N� � �� �$ c�

.�A 	u8�� 	� �� =�/
�{ ��D*�:� ;%F0 � �� ���+ �Y�H%� �� ?�: 	+ �#� � �� ���
 � 	/R� �� 	� 3A%6 tR0 7
$%C � �%S2 � ��/I�F�$ � c�$%2 c��W N� � �� �
��

�/4O �2$%: � 	() 7�$�A � �<(� �%&� 	� =��2 �8���+ ;���� 	�j�C 	/�0� 	+ �
 ���+ 	0�$ %� b<�� ��$� '9 	+ 	()�� 	S�I� 	L �� 3T�L �� J*�� 	� ;���%<0 	�%�

 ��&� 	I<L � 	�j�C � �� "�%I#I#� ad �$ ��� J%&4� .� 	�  	�/4O �<���
 =O�8{
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 � �� ;���� 	
 �� .`&6  	+ ��� � �� =C� 	+ ��$����$ � �%&� 	� �%� .*�H 	+ 	����
	8���� �  �T�L �� 	� W$% $ "����dCRYPTORCHIDSM .�� tR0  

 �4O ��#8: %d � J��:�$�C  �8� �� :.%&4� ;%F0 � COITUS    �� SEXUAL 

INTERCOURSE  C� 	+ 	+ �$ .� ��� .W$��$ �� ���2 	+ �%I�� �/�� a�8��� � �� =
 �� �8� �#�0 �� �� %I�� �/�� .%d120  l�##2 ��n+ �� �� ��:�� ;%F0 	���/��

 �� =C� 	+ �4O �#8: %d � .%0400   �� �%��� 	� �
�:��C �� �8� 	+ ;%F0 	���/��
 � �� �8� %I�� �/�� %d 	+ .%&4� ;%F020  ;%F0 	���/��  �%�� 	� �
�:��C �� �8� 	+

 � �� �8� %I��   �/�� %d 	+ .%&4� ;%F0 �20   a�5O 	+ �Y0 �� a� 	() ����/�� 

(INFERTILE)    �� �� � �� ;%F0 �� �� =5�52 	+ �A$� �<�OVUM   �� ��5�$ 	+ 

FERTILIZE  	+ �$  �*�$�  �� =��2 �8���+ ��80   	+ �4O ��#8: %d � ;%F0 	���/��
jrC ��  ��� 	� =���� �� ���OVUM   	� ���+ 	0�$ %� tR0 �� � ��$� ��5�$ 	+

. ��� ;�/M� ��  
 	+ �� `8� �Y0 �C �� ����� .%&4� ;%F0 � �� �����#�$ 	+ 	/� 	/� :=�%2 �$ �<� ;%F0 �
 �<� ����� %�H 	+ 	��/<� ;%F0 �  �� �C%
 ����W 	+ 	() ���4�� � ;%F0 � �� ���M{$� �0$�

m� 	+ ;%F0 � �� ���IC� �8�A 	+ E �%� 	��%0 .��  ��A 	+ %0 �� � ;%F0 �8M� �A$� %
�� 	� �� tR0 �� �A$� %m� 	+ 	II�%2 �
 �C �� ����� 	��8IL*�:  � �� 	/� ��� ;�/M�

 J�4I2$ %DK 	+  �� 	I�%2 �
 �� �$ ����� %�H .%m� 	� �<� � �� 	C%
 .%DK �� .%&4� ;%F0
%0 �� a�5O �Y0  .%0.�� 	���%F0 J����� �� .%&4� 	C%
 ���+ �� �� 	� .  

8���� �8���� �8���� �8���� ����� �4O �#8:� �4O �#8:� �4O �#8:� �4O �#8:�( THE MALE SEXUAL ACT)             
 �R#O �#2 �4O ��#8: � �� � 	8���� 	+ 	�R8� �RyO� 	8���� � .��F� =���M  �#8: �

�g{ � �� 	��/8e0t  PENIS   J*� 	� aI#�0 ���%� �RyO  �
�� $��+ 	() ��5O �
. �A%6 tR0 ���� $��+ � '�#2$ ��#8: � �$ �
&�  

 ��#8:� �� %<  	+ E �� �$��� tR0 �4O ��#8: � �� �����#�$ 	
 ad 	�R8� 	R0�8� �2��
 	+ 	����I<  �2�� �
�� tR0 �4O �#8: � ad J*�$� �4O �#8: � �� J��C 	+ �� �$ �4O

O �#8: 	+ �id� �� �$ �*�$� �n� �� �4O �#8: 	+ �� �� �$��� �%� J�� c��W �� �4
 �� 	/� E �%� 	�� J�� "$�8� �� 	+ =��2 �H�� � ���L �� �Y�� ���8(� ��  ��&� $%:$

 �8B{ � �R2� ��(� �����#�$�(LUMBAR)    ad �� "�#�$ 	+ �� _B{ 	���+ 	()  ��2�� �
.�%�� £�}8� �2�� ���$ ��gO$ �#8: � ���L 	�R8� J�K $� �
�� $��+ �4O �#8:  
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: �-�j �4O �#8:� � 	8���� �: �-�j �4O �#8:� � 	8���� �: �-�j �4O �#8:� � 	8���� �: �-�j �4O �#8:� � 	8���� �        
  	��&e: t�g{�(ERECTION)   ��&e: � �� .� 	�R8� �#8: � 	8����� %���� ��Y���

ad 	) 	� �%� =IR#� .%0 	�R8�� �� .W$��$ . �� �<� �<��  �� �$ �2�� 	+ 	�R8� $�  
LUBRICATION  � t�g{ � 	() 	�R8� �#8: � .%&0%
 l�yO$ z���F40$��+ :

 	
 �4O �#8: � �� �
�� tR0 W$% $ � ��(� � ��H ��/2 $� ad �$ �
�� tR0 ���e:
 	+ �4O �#8: � �� �� ���� ����
 ad $� �A�$� ����
 � 	() %0 � t�g{ �� =C�

�� =C�  c��W 	� � 	8���� =R#� �$�� �<���&T��L 	() ��gO$ ��#8: � �uL �
�
DW$% $ � � ��� ��� �� ��$�4� �� ��$�I}� 	+ ��$�� �4O �#8: � �I2 �$ =��2 1��

� �.��� 	Iu8��$� '�#2$  ���� 	  
 	��&jrC 	��&jrC 	��&jrC 	��&jrC(EJACULATION) ::::        

 �R2 ��(�� �� =C� 	+ �R8� �#8: ����� �(SPINAL CORD)   ��#<O z���F40 	�
 �$ �A$� �R2 �O�(� � 	�R8� z���F40 ��� 212 LT −      �$ �
�� J
�� 	� ��gO$ �#8:

+�$�� �8� � �� 	S�I� 	 � VAS DEFEREN   �$AMPULLA   	+ ��/2$� %�$ 	+ �/5�
 	+ �$ c$W$% $ c�I0�%+ � %�$ 	+ �/5� � ��H � c�I0�%+ � �#+�� �$ ���$ �� �C$�

 � �� ���$ 3� ��/2�n+ �$�� �FC %�$ 	+ �/5� � �*�ù� �8� � �� .%C$ 

BULBOURETHRAL   �
�*�: 	()�� �8� �$ �
��� ��/(� .%0 W$% $ � ��H
� ���+ 	IC� �� %� 	�/4O 78���+  EMISSSION   � �#+�� �$ �
���� 	��� 	+ 

EJACULATION  .�
&� ��%� 	-�j  
 �� ��/2$ � URETHRA   � �� 	����8e0 �#2 �� 1K 	/�0� 	+ �8� � �� �C$�

 � ��(� SACRAL    �#8: �$ ��rgO � t��g{ � �� 	S�I� 	+ �$ �
�� J*� 	� �C%


 	() ��/2$ � �8� %�$  	+ ��}  � �/5� � ��gO$ � 	-�j �%C$ $� �
&� J��$  	� "�%�

EJACULATION   � �
���� ;�8n+ EMISSION   �$ EJACULATION   � =C� J�v
 MALE ORGASM   	I0��� �5�{� .�� �� .�� 	���jrC �#8: $� �� �
���� ;�� 	


. �A$� ��&4IC 	+  
  

TESTOSTERONE     :	�������d �#8:  ��� 	8���� � �$:	�������d �#8:  ��� 	8���� � �$:	�������d �#8:  ��� 	8���� � �$:	�������d �#8:  ��� 	8���� � �$        
 ��8:����$  � �<� �O�4S� 	+ �� �
DW$% $ 	�������d �) 	/�0� 	+ �Y�H%� � � 	8���� �

 � "�%�I#I#� �� ���� �� 	+ ad "�%�I#I#� �� �
���� ;�� 	+ ��������dLEYDIG  



 
 

332 

 

 ��yC� �� 	/�0� 	+ �%S2 J��}�I0%I�$�20 [  $� �� �
DW$% $ ��*��: 	/I� ��%S2
�������� 	8���� �*� 	+ �%S2  	+ �� �
�� J��� �� �Y�H%� 	
 �� =C� 	+ 7�$�A � �$

 �� .��� 	+ l�I</d  � b<�� �
DW$% $ 	�������d c��W 	()�� �� ���IC� �*$�� �� 

LEYDIG    � �A$� 	�  %m� 	+ ad W$% $ "����d "�%�I#I#� � �$ �
�� J��� 	�  �%S2
�H � J�8���$ � .W$��$ 	4� 	+ 	�������d �#8: � 	8����.�
DW$% $ ad 	() �  

 � .W$��$ 	4� .��  ��������d b:����$ %+ 	O%�
%0 �� �</C 	8�$%� 	
 ESTROGENS  
 	0�$ %� �� �� .W$��$ 	+ �C%
 �4u8+ � b:�%I0$ �  �<8�: � �� � �
DW$$% $ ad "����d

.�� 	� ��� 	��6 	+ ��A W$% $ � ���+  
+ ��� � ;���� � .W$��$ 	4� .�� ad "�%�I#I#� l�I</d  � �$ �
DW$% $ �� ���� �42� 	

 	+ �$ �#�� 	� c��j W$% $ �� .��� 	+13   � �$ ���  ��%� ��
 W$% $ �� 78/�50  78/�
 	+ �I2 �$ �
&4� �$�5� W$% $ � �� 	I0���  	()80   � .W$��$ "����d � ad �� 78/�

30[  	���$ 	+ ���� �42� � ��� � �I2 �� �� .��:�� �� ����2 	+ 7/S� � �� 	I�d
 .�� 	() ���T
�W 	� ;���� � 3� ��&� $%:$ 	/�0� 	+ "����d �� � ~%  ��� � z/d �$
 "�%�I#I#� � �� ��&� 	I<L 	+ �Y�H%� �� 	�yC 	+ ;���� � 	I0��� 3I���� ���

.�%� J�� %DK �$�5�  
�$�A � "�%�I#I#�7 �� �4���}�  	+ ��gO$ �#8: �$ ����j�yC �#8: � �� =C� 	+  
. �%� 	���� .%I0  
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  شپ５تم فصل يو

  ＊％ن９ فزيالوژی او هارمونونه

(FEMALE PHYSIOLOGY AND FEEMALE HORMONES) 

 �� ���
DW ��
 � �uL � REPRODUCTIVE   �
�� �}�� �-�j �4n� ��� 	+ �����
 .��F� �42 � ����� "�
 � �uL � �� .�� �� (CONCEPTION)  h�$����$ ��  	/
 �$

(PREGNANCY)    �� J�$ �� �y  �� 	+ >�� �� .� c��RO 	() CONCEPTION  
 	� �#+�� �$ PREGNANCY  .��� 	�����  	()  

 : 3�����$ zT������  ���gO$ �#8: � �uL �  
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 	+81-1  �$2-81   �� ���
�W ��
 �8uL � �� ���/<�REPRODUCTIVE   �gO$
 "$� a(� � �� �� ��� J��LFALLOPIAN TUBES,(OVARIES)   a2�

(UTERUS)   �Rn� �$(VAGINA) .�� c��RO 	()  
 �� ���
DW ��
 � REPRODUCTIVE   a-�� 	�/4O (OVA)   "$�4(� 	+ 	() �4���}� �

 .%d 	+ �
&� ��%� �� =C� 	+ �<��0 �#8:� �� ���4�� 	+ �I���� �%d  � ��
 � a(� �T �� =I����FALLOPIAN  � 	+ l��� � 	+ �� �
&� J��$ 	� ?�: N�� 	/�0

  a-� 	8���� �� � �� a2�(SPERMATOZOA)   ��&� ��5�$ 	+ 	/�0� 	+ 

(FERTILIZE)  	
 �� ��� .�� �� a2� 	+ �$ �A$� �A$� 	� ^8� ;���� 	()�� �� %C$.  
 

 

  
  
  
 

 

 

 

 

  
  
  
 

 

 

 aI#�0 ��������d 	8�uL �FEMALE HORMONES SYSTEM    
 

 aI#�0 ��������d 	8�uL � aI#�0 ��������d 	8�uL � aI#�0 ��������d 	8�uL � aI#�0 ��������d 	8�uL �(FEMALE HORMONES SYSTEM)        
�� 	+ "�� 	+ � 	8���� � ad aI#�0  ������d �uL � ��� �}�� �8��+�%6 ������d ��

�� :  
�	+ '��r� �FT�d � �� "����d 	id  x  �� �� 	+ �� �
D�$W$ 	/�0�  

GONADOTROPIN   �$  RELEASING HORMONE (GNRH)  . �� ����  
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� 3� �� 	+  �� 	�������d ��#8: ��H 	���(� � x FOLLICLE STIMULATING 

HORMONE FSH   �$ (LH)  LUTEINIZING HORMONE  . �� ����  
� ��R� �� "$� a(� � x (OVARIAN)   �$ b8:�%I0$ �� �� 	+ �� 	�������d

 �� ���� "�%II#:�%+  
�� =C� 	+ �<��0 �8I���� � �uL � 	�������d �8���+  s/I(� �� �����A ��/I(� 	+

.��W$% $ 	�������d  
 � � � � GONADOTROPIC     ����� ��������d����� ��������d����� ��������d����� ��������d 

(FUNCTION OF THE GONADOTROPIC HORMONES)        
 �� ���
DW ��
 ����� � �uL� (REPRODUCTIVE)   � �� =���� .%d 	+ ���/�

 J��� 	������
 �� ��$%�i� �<��  	+ ���gO$ 	@�
%� � ad �$ .W$��$ E W$% $ 	+ ��������d
 �� ���� hW�4� �
 � �� �� .��� �#8:  78I���� 	+ �uL � �<� am8� $� �� �
&�

MENSTRUAL CYCLE    �<� �0�I� 	+ .��� $� �� �� *� ����� � �
���� ;�� 	+
28 � .`8� 	/� : �%� ;$�� �A�)20 �A��(  .�>�$ �� �IC� �8�A 	+ �$)45 �A��(  	/� ��

 N��� ��&� $��+ � �42 � �� ����� %�H .��� �W�4� �
 � �uL � �� � 3�T%
 a� �<+
 �� �
&� $��+ 	������
 an� .�� �� .��� hW�4� �
 	+ �uL  �� =���� .%d 	+ a(� ��

�4���}� 	+  	() ����$�4(��  �<(� 	� �<(� ;��%I����$ a2� � �
 �$ ��� ��%�
.����R40 "�A .��F� a(� ��� ��5�$�  

 �� ���+ ��������d 	+ b�+�%��� ���6 � �� =C� 	+ �<��0 �#8: � �� %�i� "$�4(� �
 � FSH   �$LH     ��$�{ � ��H 	���(� � 	�������d $� �� �%� .*$ �� c��RO 	()

 � �W�4� �
 78I���� ����� �� �� %�� ����
 ad $� �
DW$% $ 	() �C%
11   �$15 
 7�$�A � c$%��i� ���� �� � �A$� 	� ^8� �� ����2 	+ ���/� (PUBERTY)   �$

 � �W�4�  �
 hY��� MENARCHE  .�
���� ;�� 	+  
 �uL � � �� �A�� �) ���$ 	+ �<��0 �#8: �FSH   �$LH   	���(� � �� 	�������d

 � E �
��$% $ 	() �C%
 ��$�{ � ��HFSH   � =R#� W$% $ "����dLH   c��W 	� W$% $
 � �� =���� .%d 	+ ��6-12 PRIMARY FOLLICLES   	I�d .�� 3A$� �4���}� 	+

�  �� � .�� 	() �4���}� � 	I0��� 
� �� �$ �$ ����� ;$�� 	� ��� �/FC 	() �� ���<��
 �� �����<���  ���+ ���� 	+ATRESIA   �� 	� tR0 �� � ���+ 	0�$ %� �� �
&� $��+

.��� ;�/M�  
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 �� 	���$ a(�OVULATIION   ����� 	+ �uL � 	���$ a(� :28   �<��0 �#8: �8A��
 	+14  
�� $��+ 	() ��+ 	� hW�4� �
  � 	I0��� �A�� 3A�� ����$ 3ed � �<(� �

 � 	C%
 .*� .�� �� �� 	C%
 ���%� 	+ � �$ �
&0Y+ 	C%
 .�� J�<���  � 	() STGMA  
 �$ �
D��� ;�� 	+30  .�� ��� ��%� �� �:��C 	+ _��� 	() �4eI0 �� � 	I0��� �5�{�

 3� _��� �:��� �� 	+  �A� 	� "�%�
 	()�� _��� �:��� �$ ��� �4eI0 	I0��� �5�{�
 a(� �A$� %m� 	+ .� ��� J��� 	/�0� 	+  �%S2 $W�� ��$%6 � �� $�C��� ��LH   �

 "����d �� 	� 	�%+ �� 3�T%
 ���%q .��F� h�$G6 a(� �$ $�4����}� �%C$� J�<��� 
 	() OVULATION   	� �<(� �A�� .�� �#�� 	� c��j OVULATION   � 	() 

LH  � W$% $ 	() ��  �F���d �8��$ �  	���(� � tR0 ��  	0�$ %� �� �
&���W .�8� N
 �� 	� ;�/M�FSH    	<�%� 	
 .*$�� �$ ��� $��+ ��$����W .�8� .��  �� W$% $ �FC 	+ ad

 � �<(� ��� .�� W$% $ b:�%I#� $�  �/C$ 	C%
 �� l�0Y+ 	+ J�<���  � 

OVULATION  � .%C$ 	+ �A$� ��$����W �� c W$% $ 	+ "�%I#:�%+ � �$ �
&4� �8A �
 �$ �
&� �%�) J�<���   	() b}�%�8: �K � �4eI0 � �$ l�0Y+ � J�<���  � 

OVUM  .�
�:��C 	()�� (7ed) a(�  
 Corpus luteum    �� 	/� : OVUM   � 	I0��� 	IO�0 �) �� ���C 	() J�<���  	�

 �$ $W����$%6 � J�<���  THECA INTERNA   	+ �� �%DK �%S2 LUTEIN   �%S2
� �$ �
���
   �� 	S�I� 	+ �$ �A$� %m� 	+ ��$��H .�8� ��� �� .�� �� aS2 	+ J�<��� 

 �
���/M� ��� Y�� 	/�$ 	� =� ��:�� � ��$�� �4-� � �$ �
&�K 	() ��$�� �4-� �
 � 	/I� �%S2 ���v �CORPUS LUTEUM    � �
 GRANOLOSAد +	 ��; ����

CORPUS LUTEUM   � �$ �
DW$% $ 	�������d b:�%I0$ �$ "�%I#:�%+ � 	() �%S2 

THECA   �
�W$% $ 	�������d "�%�I#I#� �$ b:����$  � �� 	() �%S27  ��¡  �A��
� 	I0��� CORPUS LUTEUM   	+ �$ ��� ��%� W$% $ 	+ 	�������d 	()��  �A��

� �� �
���
 �<� b(
 Y�� 	+ ��� �� �� ALBICANS  CORPUS  �
���� ;�� 	+
 � �I���� �� �I�d �) 	� 	I0���  �� CONNECTIVE TISSUE   �
�� J��� 	/�0� 	+

�
�� $%:$ ��yI�$ �� 	I0��� �$.  
 �� 	/� E 	I0��� �I�d .�� CORPUS LUTEUM  K "�%I#:�%+ � �Y�� b}�%�8: �

 �$ ��&� ��%� � hW�4� �
 ��
 � �$ �A$� =�4� �� �� W$% $ 	+ b:�%I0$ �$ ��� 

OVARIAN  .�
�� ��%� .��� �<��0  
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 �<��0 ��%I����$  hW�4� �
 78I���� � �uL � �<��0 ��%I����$  hW�4� �
 78I���� � �uL � �<��0 ��%I����$  hW�4� �
 78I���� � �uL � �<��0 ��%I����$  hW�4� �
 78I���� � �uL �        
 (THE MONTHLY ENDOMIETRIAL CYCLE AND MENSTURATION)            

PROLIFERATIVE PHASE  �� %C$ 	+ �W�4� �
 � �� ��%� 	+ �<��0 �8I���� � :
 � 	5R@ 	<���
 .�� �W$�� �� ;��%I� ���$ 	+ a2�� ENDOMETRIAL   STROMA  

 � �� �A$� %m� 	+ �� 	5R@ .��� 	+ �%S2 J��/I+$ � �W$�� OVARY   c��W � 	()
 a�%I� ����$ � %�$ 	+ W$% $ � b:�%I#�$ .W$��$ STROMA   %\<� �� �%S2 J��/I+$ 	+ �$

 	+ �%S2 J��/I+ $�  	�%&
  pB0 a�%I� ���$ � �
&� ��%� .%0 ��I<�� 	
 �4���}� �$
� 	� 	/�04- 6   	
 �� �
&� J��� �� .��� 	+ �A��7- 81 ..� ��� .���$ 	��� �� �<�  

 � �$ .%&4� 	+ �%S2 ���%I0 � E��D`8+ 	+ %I� ���$ � �� $�C��� 	+ �I�d ��� � 	I0���
.�
&� $��+ .�� �� ��H 	+ %I����$  

SECRETORY PHASE  a(� 	� 	I0��� �� 	-�j ���4�� 	+ �<��0 �8I���� � :
 �� ����$OVULATION  � 	()CORPUSLUTEUM  b:�%I0$ �$ "�%I#:�%+ � 	()

 � 	/�0� 	+ b:�%I0$ � �� 	-�j �� 	+ �� �
DW% $ 	�������d .W$��$ 	���W ��������d �
b<��  �A$� 	� ^8� %\<� .W$��$ 	4� .�� �� �%S2 	+ ;��%I�����$  	/�0� 	+ "�%I#:�%+ �

 	+ ��H � �$�� �W$% $ c��W �$ 3A$� ��$����W �� ���IL*�: 	+ W$% $ � ;��%I����$ �
 � 	I0��� 7���$ .�� �� �Aí$� 	Iu8� .�� ad �� �%S2 ���%I0 	+ �$ �
&� $��+ �� �C%


OVULATION   	�%�
 ��$�`8+ ;��%I����$ � 	() ����$ a(� ��5-6  	� �%I� �/�

�0�.�  

 	� 	I0��� �8M� �� 	-�j ���4�� 	+ �<��0 �8I���� �OVULATION   ����$ a(�
 ��� ��5�$ � 	/�0� 	+ ;��%I����$ � 	��%�
�� 	id J�v 	()OVUM   �y5� 	+ h���� �

 � ��  ��� J��� �� �� a2� 	+3-4   � 	I0��� 	() ��5�$ 	� �A��FALLOPIAN 

TUBOLE   � �8M� �
&� J*�$� 	� ?�: a2� � 	/�0� 	+OVULATION   ���:$ a(� ��
 � 	I0��� 	()7-9  �� .��F� �A��OVUM  .�
&� 	���� ����� �#�� ��A �� a2� 	+  

 �W�4� �
 MENSTRUATION)  �<��0 �8I���� � �<(� 3A�� .�� a(� �%&� 	� :(
 � �� 	�$� ��5�$ 	+ 	() CORPUS LUTEUM   �%I0$ 	+ %� �� "�%I#:�%+ �$ b:

 hW�4� �
 	� �<(� ��� .�� �
�� ��%� �W�4� �
 �$ �A$� =�4� ���+ �W$��$ �%Cw  
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 ;��%I� ���$ � %�$ 	+ ;�F0 � ���6� � �A$� �R5� �$ §�+��� �� �6� 	+ ;��%I����$ � 	()
 �� ;��%I� ���$ 	+ ��  	S�I� 	+ �$ �
&
$%C aI#�0 ��$GH  

  

 

 

 

 

  
  
  
  
  
  
 

 W�%<� 	+ �uL � �$�� ��� �#+�� �$ ����+ �W�%<� �� %0 �Y��� 	
 �� � �A$� 	� ^8�
� 	� ���C �� hW�4� �
3A.  

� =��2 ����� 	+ ��� 40   � 	8�� .%0 .%I�� �/�35  �/y� .%I�� �/� (SEROUS)  
 �
 � �
�� `�%+ 	� 	8�� �W�4�  �
� 	/R� �� 	� E �%� 	� b�%R  �� �
�:��C .%0 _���

 	() �W�4�4 - 7 ��� �A��0 �
�� ��%� a��%� 	�%�
 �� ;��%I� ���$ 	+ 	I 

PUBERTY AND MENARCHE   �� ��$�A : PUBERTY    ���W �#8: � ������ �
 "�� ��4d 	+ �$ .� ��%� MENARCHE  � �uL 	+ �
��  ��� 	� ��%� hW�4� �
� �
 � ��%� �*$�� �� � ��11  �$16  	+ �$ ^8� %� �/� �<� �0�I�13   ��� 	��R{ �8/�

.�.  
 MENOPAUSE   � :40   �$50  �4m� �
 �� hW�4�  �
 	+ �uL� �� ����2  	+ ���/�

�� �� �A$� 	� %m� 	
 �� 	+ J��� $��+ a(� � �� �IC� .%\�$ 	+ �� �
�� $��+ 	I0�
 	
 �W�4� �
 �uL� �� .��� $� �
D�8
 �<��0  hW�4�  �
 � 	() ���/�  �� �I���� �)�

 � �� 	� ��d �� �$ a� �<+ W$% $ ������d �$ .�8
 �� MENOPAUSE   �
����  ;�� 	+
 � �� tR0 �� OVARY   ���
�W ��
 	+ �uL� �� � ��  ��� J��� =���M   %�H 
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REPRODUCTIVE   �� ����400   PRIMORDIAL FOLLICLES    �(+ 	+
.�A 	u8� 	� 	��4(� ��� ���<� 	+ �$ �
�� $��+ 	()�� a(� �$ �
���
 �����<���   

  z�������  �� �uL  b�A 	+ =L�8
 b:�%I0$ � 	������
  � �<I0�+ � E ��� $��+
�0 �� � �$ '�#2$ 7�%6�  � =��2 .��w ��%(� E ��8
�0 E ���}� �2�� E ��$�

�I0 	� c���<� .%\�$ 	/�0� 	+ ��$��� b:�%I0 $� �� �*�$� 	� ^8� "�e�C �$ ��I���
. 3A 	u8�  

  �4O �#8: �uL � �4O �#8: �uL � �4O �#8: �uL � �4O �#8: �uL �(THE FEMALE SEXUAL ACT)  

 �$ 	R8� �2�� � "�� 	+ � 	8���� � �4O �#8: �uL � :	�R8� �4O �#8: � �uL �
 "��� �#8: �� 	/� "�� 	+ � 	8���� � ad 3uL �
�� $%:$ 	/�0� 	+ �R8� �#8: �Mq��

 �uL � ad �$ �
�� tR0 �d$�C �#8: �  �u� � �*�$� �� %<  	+ VULVA , 

VAGINA   � 	<� �C%
 ���� �8A �$ CLITORIX   	+ ��H MASSAGE   �� J*�$�
. �
�� tR0 '�#2$ �#8: � �uL �  

 	��&e: �� �uL 	+ 	��&e: �� �uL 	+ 	��&e: �� �uL 	+ 	��&e: �� �uL 	+ERECTILE      �$ �$ �$ �$ LUBRICATION        
ERECTILE   � �#� INTROITUS   %� �� $�C��� 	+ CLITORIS   � �%� ��A ���+

�0� 	+ ���8e0 � �
�#O$ z���F40$��+ � �� =C� �Y��� 	+ 	R8� �#8:/ � 	ERECTILE 

 ���%� �#� 	+ .%0 ��I<�� 	+ 	8�� "�� �� 	+ �$ �A$� _0�� �� ��� ERECTILE   �#�
 J�K �� 	+ �$ �
���v �� INTROITUS   � 	6�� �� 	+  �$ �#�� 	</� $�C��� t�g{ �

 � %�$ 	+ 	R8� � �8���� EJACULATION  . �
�� tR0  
 � ad 	����8e0 �
�yO$ z���F40$��+ � BARTHOLIN  �*$�� 	+ �� 	� ��H  � ��$�C

LABIA MINORA   ��(� 	6�� ���  	+ �� %�$ 	+ 	R8� � �$ �
�0� �%� ��A ���9 �
 	+ 	8�� INTROITUS   � �� =C� 	+ �4O �#8: � 3� ��W$% $ �� 

LUBRICATION    (	8���� �$ 	uL) �#8: �*$�� 	+ �$ �*� �� %+ 	���� �������L ��
.��� $��+ '�#2$ �#8: �4mO$ ��  

FEMALE ORGASM 	R8� �#8: �Mq�� �� =C� 	id :  �
�0�� 	� �2 �4mO$ �FC
 � �uL � ORGASM   �  �� �
�� tR0 FEMALE CLIMAX   $� �
���� ad ;�� 	+

 � � 	8���� � Q�8�O EMISSON  �$ EJACULATION   �%� =d�R� .%0  
 	��&� ��5�$ �uL (FEMALE FERTILITY)  � a(�  �� 	/� : OVARY  () 	� "%�
 	

 %� �� J��$��|  ���
 �� =C� �� 	+ �� �� ��:�� �� 	+  c��{ ��5�$ � ���+ �IO�0
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 	+ �uL � ;%F0 �#���   c��j ��5�$ 3� �� ��:�� ;%F0 REPRODUCTIVE  
 ��$� ���� �#8: .%0 l�#2 �� 	+ �%� c��{  ��5�$ � ���+ �A�� �u8+ %� �� aI#�0 

(INTERCOURSE)  + �� ��/) ���
 � �<(� �A�� 	u8 OVULATION   �) �� �� �$
 � 	I0��� 	IO�0OVULATION   	+ �<��0  �#8: �8I���� %d � 	/R� �� 	� �� $%:$

. �� �A�� 	u8+  �� ��/) =C� ��&
�r
 � �uL � �� =C�  
 ��D`8� � �� �uL 	+ �� c9�2 ����8
$ ��D`8� � �� �uL 	+ �� c9�2 ����8
$ ��D`8� � �� �uL 	+ �� c9�2 ����8
$ ��D`8� � �� �uL 	+ �� c9�2 ����8
$ (STERILITY)     :�
�� tR0:�
�� tR0:�
�� tR0:�
�� tR0        

 l��`8� �¢¨ [  � 3� �uL 	+ Q$%\�$ �� �%� .*$ ���+ �uL 	+ 	��I/OOVULATION  
 	���� ;�O (FAILURE)   .��  ��D`8� �  �� �uL 	+ �� ��� J��L =/O ��D`8� �

 � 	��RR0 an� ��� ENDOMETRIUSIS    �$ SALPINGITIS  . �� c��RO 	()  
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  شپ５تم فصلدوه 

  ام５دواري او د شودو افراز

(PREGNANCY AND LACTATION)        
 ���+ ��5�$ %� 	() ����� �#8�: � �uL �  �$ � 	8���� � �� ���/y  ��8�<(� 	+

 3� 	/� .��� 	����� OVUM   ��$��&�$ �  ������2 �$ ���M{$� ���� �� � ��$� ��5�$ 	+
 GESTATION   ��PREGNANCY   � �� .%C$ 	+  a(� ��� ��5�$ � �$ �
D��� ;�� 	+

���  �4<� �� 	+ �� N� 	+ FETUS   ��� ��5�$ � �Y��� �� ��A �� 	+ >�� �
���
 

OVUM  ��� 	����� 	() �������  � h�$����$ � �#+�� �$ �/2%� �:  
 ��5�$ �$ �4��}� a(� � ��5�$ �$ �4��}� a(� � ��5�$ �$ �4��}� a(� � ��5�$ �$ �4��}� a(� �        

(MATURATION AND FERTILIZATION OF THE OVUM) 

  � �� �� 	� �<(� a(� FOLLICLE   OVARIAN   � "$�4(� � �A�� 	() 

PRIMARY OOCYTE    	() J�<���  � a(� �� 	/� E �%� ��A �� 	-�j 	+
 � �� �� ��A �� .%0 �%S2 � $W����$%6 � �A��$� FALLOPIAN    � ��9 	� l��� �

. �
�� J�0� 	� ?�: a2�  
 � $�W���� %F0 �) �� �� 	��� �� �Rn� 	+ �8� 	() �4O �#8: � 	I0��� �� 	/� - 

�¨  %��� � �$ $�C 	���+ �� �8�:� 	+ �� �5�{�(FALOPIAN)   ��9 	� l��� �
AMPULAE   �$ E a2� � J*� ���4(� 	8���� � �
�� J*� �� 	� "$�4(� ���� �� 	�

  	+ �� 	() �/4: � $�W���� %F0 ���v � �8M� ��� J�5I�$ %�$ 	+ ���y/5� � l��� �%���
�� .�W �) �� �
�� J��$ �� a2�  ��%dAmpullae   �*$�� � �� 	/� �
�� J*� 	�

 � ;%F0 �� 	/� �#�� c��j ��5�$ �� ��A �� 	+ �
�0�� 	�9�F�$ 	��4(� ���#8:
@ � ��%S2 � $W�� ��$%6 ��/I(� � �� �Y��� 	+ ���
 �� �C$� �� a(� 	+ �*$�H5R �

2 W$����$%6 � $� �� �� %�� �%� ��A �� 	C%
 �:��C 	+ a(� � �� 	() � �%SCorona 

Radiata   � ;%F0 ad �$ �
���� ;�� 	+Zona Palluicida  � ��Ovum  �� $�C��� 	+
 .��� ���� �%� ��A  

 a(� ��� ��5�$3-5  � J�5I�$ �� �/A $� �� �
�� J*� 	� ?�: a2�� 	�%�
 �� �A��
 �*� � J��/�I�+$ � �$ _��� �W$% $ � �%���Cilia   �%� ��A �� 	C%
 �/C$� 	+ l��� � ��

 ���(� .%0 �-�j �) �4��}� � �� =C� 	+ J�5I�$ � �%��� � a(� ��� ��5�$ �
�� $%:$
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 �
�0�� 	� a2� �� 	/� �$ �
��Blastocyst  � �� 	C%
 	+ a�%I����$ � �� �� 	-�j 	+
 � J��� ��A =��0�I0r
Ovulation �
�� $%:$ ��� 	��$ �� 	4u8+ 	+  ��5�$ �� 	/� �$

 tR0 =L*�: � �I80r+ � .%0 ��I<�� 	+ �#�� � ��A �� ;��%�I����$ 	+ a(� ���
 � �� .��� 	����� 	()�� ad �<(� �� 	<� �
��Ovulation  %�K �� 	-�j .%Cw 	+

 � "�%I#:�%+ .W$��$Carpus Luteum   � 	/�0� 	+ "����d �� � �$ �
�W$% $ 	()
 	+ 	5�R@ a�%�I����$Endometral Stromal   .W$��$ 	���W �$ �
���� �%S2 �$ �
���


 �$ ��$%
 .��F� ��� � =�0�I0r+ � �$�� ���M� ��� �8�A �$ a-� Eb���%+ Eb:�<�r6
 ��$�� ��$GH ���� � �$ ��0Y+ ad ���� �%S2 ��%I����$ � W$% $ �#F�%+ "�%I#:�%+ �

�ûI����$ � �� �
�� tR0 �%�C� �J� S2 J�K $� � �%Decidual Cells  �%S2 ���v � �$
 � 	/I�Decidua  	() ����� ��A � a(� ��� ��5�$ � 	I0��� �I�d .�� �>��� ;�� 	+

 � �/C$ .*�H 	+ 	���� ��Gi� � �I80r+Trophoblast  � �%S2Decidua  =�R\� � ��9 	�
 �4�$%� =�R\� � ��5�$ � J�5I�$ ��$� a� a� �$ �/C$ .*�H 	+ 	���� ��$GH �I�d �Y��� �

 .��� ;$�� ���+ �I�d  
 :	���� �I80r+ � :	���� �I80r+ � :	���� �I80r+ � :	���� �I80r+ �(Function of the Placenta) : : : :        

Blastocyst  � .%0 a2� �Trophoblastic  	+ �$ �
�/�� 	/�0� 	+ K���Cords  �8�� � ��
��  %�/�F� �4���� � .*W � 	8�� ��� 	4#��$�) 	+ ��5�$ � ��� .(Emboryo) 	+ ¥4+

 .�� � 	8�� �
�� ��%� 	/�0�Umblicals  a�� � 	/�0� 	+ ����%�Villi   �� �%�/�F� 	+
 .��� "��%: ��� 	+ a��� � ��9 	� ���� �T � 	8�� 	�%�
�$  

"�����K � J�%
$%
 ��$�� ��$GH � �� �� ���� ���
 ad $�  �8�� � ��� � �$ 	/�0� 	+
 �I80r+ � ��� 	+ ��� � "�����K ��$�� �2$%@$ 	() a��� � �$ 	� �8�� �4��� bS�#��$

 .�
�� J ��4� 	() ����� �4n� �  
 �� ��$����$ 	+ 	��%I<  ������d �� ��$����$ 	+ 	��%I<  ������d �� ��$����$ 	+ 	��%I<  ������d �� ��$����$ 	+ 	��%I<  ������d 

(Hormonal Factors in Pregnancy) : : : :        
 .W$��$ 	���W �� �I80r+ �� =C� 	+ h�$����$ �Human Chorionic Gonadotropin  

 �$ "�%I#:�%+ Eb:�%I0$Human Chorionic Somatomamatotropin  � �� ��*�:
 .�� ���%q .��+ 	� ;$�� � �I80r+ �����  
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 � � � �Human Chorionic Gondotropin     : 	���� : 	���� : 	���� : 	����        
 � 	���� "����d �� �Luteinizing �
�W$% $ 	() ��H 	���(� � �� .� "�� 	+ "����d 

 � 	/�0� 	+ "����d �� � �8M�Carpus Luteum  	�������d �#8: c��W ��� ��9 	�
 � 	/�0� 	+ ��������d �� � �
�W$% $ .��+ 	� �I���� �) ���� � b:�%I0$ �$ "�%I#:�%+
 �<(� �� .��+ 	� ;$�� � a��� � ;��%I�����$ a2� � �$ �
��8
 �W�4� �
 78I���� �uL

� ��� 	����� 	()�� ad �/�$� 	I<L 	+ ���C%� � ;���� � ad �$ �*� �� %+ 	���� 	/FC .
 .�%� 	���� .%I0 ��  

 :W$% $ b:�%I0$ � �I80r+ � :W$% $ b:�%I0$ � �I80r+ � :W$% $ b:�%I0$ � �I80r+ � :W$% $ b:�%I0$ � �I80r+ �        
 � �I80r+Carpus Luteume  � �� ��W$% $ 	�������d "�%I#:�%+ �$ b:�%I0$ � "�� 	+

 �  �I#�r+ � 	�������d$Cyncytial Trophoblast  �#�� c��j 	/�0� 	+ �%S2 �
 ������ �$ .�� 	+ �8�0 � ������ 	+ a2� � 	�������d b:�%I0$ � �<IC� 	+ ��$����$ E �

 .�
�� tR0 ��$� ��� � ��gO$  �#8: �:��C � ���  
 :W$% $ "�%I#:�%+ � �I#�r+ � :W$% $ "�%I#:�%+ � �I#�r+ � :W$% $ "�%I#:�%+ � �I#�r+ � :W$% $ "�%I#:�%+ � �I#�r+ �        

 :�8M� �%� 	���� .%I0 �� ;$�� �$ 	8��0 	+ ��$����$ � "�� 	+ b:�%I0$ � "�%I#:�%+ 

1.  .��� z��� �� �C%
 ��$GH 	+ a��� � �$ .�� 	+ ;��%I����$ � 

2.  � "�� �� 	+ �$ �
��  tR0 =�4� � ���y/5� �42� � �� =C� 	+ ��$����$ �
 �50 � a���(Abortion)  .��� ���8(� 	() 

3. .��� 	I0%� �� W$% $ 	+ ���� � �8�0 � .`6 	+  .%0 b:�%I0$ � "�%I#:�%+ 

Human Chorionic Somatomammotopin :  
 	4u8+ 	+ h�$����$ � �� �� ��� s}� �� =C� ���� �� 	+ "����d $� �I80r+ �
 %� �� �
�%�K �W$% $ �� =R#� 	+ ������W "W� � �I80r+ ��$ �
�� ��%� W$% $ �� 	I�d

 .��� 	��/M� .� 	� .��� �<� �5�52 	+ �� ���+ 	0�$  
$ N<O "�
 � ��� � �� �
�5� 	+ h�$����$ �$ N<O "�
 � ��� � �� �
�5� 	+ h�$����$ �$ N<O "�
 � ��� � �� �
�5� 	+ h�$����$ �$ N<O "�
 � ��� � �� �
�5� 	+ h�$����$ � :�4M� :�4M� :�4M� :�4M�        

(Response of the mother’s body to pregnancy 

 � "�
 � �� �
�5� 	+ ��������d c��W � h�$����$ � �$ a��� � �4M�$ N<O "�
 � ��� �
 � "W� a2� � 	6�� 	+ J�\� � �� ��$���� �W$��$ � ��gO$ �#8: ��/I(�50  	() ��$%6

1100 $��H .�8� .�� �� .W$��$ 	+ �8�0 � 	� ��$%6 	+ �$ J����� �8�:� � ��Introitus 



 
 

344 

 

  �� 	®
 �:��C 	+ �uL � 	() ���/4M�$ N<O �8���+ � .%�
%0 �
��$��+ �C$%+ .%�K ��
 l�0Y+ 	<� 	������
 Acromegalic  �$ ACNE  ..� .*� ����� � .%�)  

 : �� �uL ��$����$ 	+ =L%TK  "W� � : �� �uL ��$����$ 	+ =L%TK  "W� � : �� �uL ��$����$ 	+ =L%TK  "W� � : �� �uL ��$����$ 	+ =L%TK  "W� �        
 � J�K ��#I� 	+ =L%�K "W� � �� =C� 	+ h�$���$ �24  �� ��  �� ���2 	+ ���`��+

 ��� �%C$ 	+Trimester  �� ;���� 	+ 	�������W  "W� � ��7  .`��+4  z����8��$ � .`��+
 �� a2� 	+  �� �/��� ��%+ ;���� � �$ �I#�r+ E_���2  �� �8�0 	+ �$ ��$����W .`��+

 ���2 =���� .`��+  �A$�6  �$ �� _��� �:��C 	+ �%S2 � �$ 	8�� 	+ _��� 	���W .`��+3 
 ���9 J�%I8� � a��� ��$GH � �� �� �uL �id 	+ .� ��� b�4(� 	�����v a-� � .`��


 � ��$����W "�W � �� 	�24  	() ���`��+ �/����75  .�
�� 	���+ 	� �`��+  
 :"���
 aI#�0 �#�8� �$ ���$�� � :"���
 aI#�0 �#�8� �$ ���$�� � :"���
 aI#�0 �#�8� �$ ���$�� � :"���
 aI#�0 �#�8� �$ ���$�� �        

��%: �8�� � �� 	5�{� .�� 	+ ��9 	� "$��� � �I80r+ � ��� � "625  � 	8�� .%I�� ���
 .*W � �$ ;����
�I�� 	+ ��� � "�� ��4d 	+ .� *� ����� � �� =���� �%C$ 	+ h�$����$

  �� 	��d� 	+30-40 [؋  ��$����W � "W� � �$ ;����
�I�� � "�
 � �A$� 	� ^8�� ��$����W
 	+ h�$����$ � %�$ 	+ �� ?%y� 	+  bS�#��$ � �� �F� %C$20[  �#�8� �A$� =L%�K

 �� 	+ �$ �
�� '�#2 �� �
�5� 	+ ���#�$ �$�R���� � %�$ 	+ 	�R8� � "�%I#:�%+ � ��%�
 .�� *� ����� � =L%�K 
� �� b}�/��$� �#�8� 	+ �� 	/�0�  

 :=L*�: �id � �$ _��� z���8��$ � :=L*�: �id � �$ _��� z���8��$ � :=L*�: �id � �$ _��� z���8��$ � :=L*�: �id � �$ _��� z���8��$ �        
(Amniotic Fluid and Its Formation) : : : :        

 � �� �C$� 	+ a2� � _��� z���8��$ �500-1000  � .� .%I�� �/��Isotopes  �M��B� �
 %d 	+ 	
�$ �� _��� z����8�$ 	+ �(� 	�3  "���
 �I�9�%I<�$ � �$ �
���
  �� ���IO�0

 %d 	+15  � z���8��$ � ��yI�$ �$ =L*�: _��� z���8��$ � �
�� $%:$ �� ���IO�0
%:$ 	/�0� 	+ ��%+ .�%� �$%{ �� =��2 	+ �v�H � ;���� �� �� �C$� 	+ �$ �
�� $  

 W$% $ ���� � W$% $ ���� � W$% $ ���� � W$% $ ���� �(Lactation) : : : :        
 �� 	S�I� 	+ �� �
�W$% $ 	() �I80r+ � b:�%I0$ �$�5� c��W �� =C� 	+ ��$����$ �

 	+ �8�0 �Ductal  .�
�� tR0 �4� �}� � a-� � �8�0 � ad �$ �� aI#�0  
 "�� ��4d 	+"�%I#:�%+ 0$ � 	+ �8�0 � "�� 	+ b:�%IDuctal  �4��}� ad .��� ��

 	+ ���� � �$ �A%6 tR0 ��� �<��  � �8�0 � 	�������d .*$�� 78���+ �8M� ���$��+
�
��$��+ %���� �<���8(� 	()��  �� W$% $. Prolactin  � ��H 	���(� � ��� � ��
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 � �� 	� .%�0%
 �A%6 tR0 W$% $ � ���� � �� 	S�I� 	+ �
�W$%  	() �C%
 ��$�{
 	() �I80r+Human Chorionic Somatomammotropin  	+ b�I<��%+ � �� �
�W$% $

 .�
�� tR0 W$% $ � ���� � "��  
:�%I0$ � �I80r+ � 	I0��� Q�IM � 	() ����$��+ � ;���� ��%+ �$ b#: W$% $ � "�%I

 �� ��$�4�Lactojenic  � ;���� � �$ �
�� J%�4� ���O �
 W$% $ ���� � �� ��� %����
 ���  �� �A %d �
�� ��%� W$% $ ���� � 	() �8�0 � 	I0��� 	I�d .�� 	() ����
�W

 � �8�0 � �� 	��/8e0 �RyO ����� 	� ;���� 	8�0 	/FCNipple   	� '��r��FT�d 	()
� W$% $ b�I<��%+ � �� 	S�I� 	+ �$ �
�� J*10  ��20  	() ���8{ � .��� �$ �����W .�8�

 �8�0 �Alveoli  	+ �
��� ;$�� .��+ 	� ���/� �) � W$% $ ���� � �� �
�� 	I<L$� 	�
 J��� �8�0 � ���� 	8�0 ��� � ;���� �� �%� ��(Suckle)  �� =��2 ����� 	+

 � 	() �I���� 	n� � 	I0��� .�%� %���� a� �� W$% $ 	+ ����  
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  شپيتم فصلدري

  د جنين او نوی ماشوم فزيالوژی

(Fetal and Neonatal Physiology)        
 ����
�W 	� 	I0��� J����� ;���� � �� ��A �� 	+(Neonatal)  �4n� � 	()

 :��� 	����� ���0�0$ �<�������   
  
 

 

 

 

 

 

  
  
  
  
 

  
  
  
 

 

 :�4���}� ������ �$ J����� a��� �  
 	/� 	I0��� �I�d ��� �� .�� �
�*�: 	���$%R4� a��� � �$ �I#�r+ ���$*� 	� 	) %d 	�

 ��Blastocyte   Q�R�%5� 	B5� �4��� .��� � ��AMicroscopic   	+ �� �%� .%m8�1-83 
 ���%�� 	+ %4O � �� ����>�$ 	+ a��� � .� ��� .���$ 	��� �� �<� �A$� ��$����W .%0

 �� 	I�d 	4/� 	+ �
�0�  	� �%I� �I��0 �#� ��$��>�$ �� 	I�d 	4#��� 	+ ��25 
 �� 	I�d 	4I�T�/) 	+ �$ �
��>�$ .%I� �I��053  ��4d 	+ �$ �
�0� 	� �%I� �I��0

 	+ �� �� *� ����� � ad =L%�K "�� 	+ ����>�$ �  a��� � �� "�W 	+ a��� � J�K
�#���� ��Y���  	+ �$ a� %�K "W� �� �� �I�d23  	u8+ ��Y��� 	+ h�$����$ � �� �I�d
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 "W� �� 	() ����
�W � �<(� �I���� .�� �
�0� 	� `��+ �� "W� �� (�I���� �4��
 	� �`��+ a����/) "W� �� 	() ����
�W 	� �<(� =���� .�� �$ �
�0� 	� �`��+ ���

� "W� �� �� =C� 	+ ����
�W � ��  �
����W  J��� ^8� %� �`��+ N���� �$ �`��+ ��$
 .�
��  

 :.�� ������ ���gO$ � :.�� ������ ���gO$ � :.�� ������ ���gO$ � :.�� ������ ���gO$ �        
 a(� ��� ��5�$ �(Fertilization)  ��%� ���*�: 	+ �gO$ a���  �  �� =���� hY��� 	+

 �I� � �
�*�: .%0 ��y�� 	+ ���gO$ ��/I(� �� �I���� ��� �$ .�� 	+ �� ���
2 ��gO$ � �� =C� �8I���� 	4u8+ 	+ (�42) �8A � �$ �
�� .��+ �4��}� ��%S

 �� ��gO$ �� 	+ �� �
�� .��+ 	� ad ���+ =C� � ����
�W � �I2 .�� .��+ 	��IL*�:
 .�� ���� 	8� �$ �6��I�+ aI#�0 �RyO  

 :aI#�0 ��$��� :aI#�0 ��$��� :aI#�0 ��$��� :aI#�0 ��$���        
 .�� 	+ �� ��%� ����%2 	+ .*W �4��� � �����#�$ �  �� 	I�d 	���/) 	+ �42 ���I� �

 �� 	5�{�65 5� 	/A ��$����W �� ����%2 	+ .*W � �� �<� �S���� 	+ �$ ��� �/
 �� 	5�{� 	+ 	() ����
�W � �<(� .*W ;���� � �� �
��$��+140  .��� �/5� �/A  

 :=L*�: �%S2 � �8�� � :=L*�: �%S2 � �8�� � :=L*�: �%S2 � �8�� � :=L*�: �%S2 � �8�� �        
 � c���%� .%0 �<��%� 	I#d �� 	I�d 	4��� 	+ a��� �Yolk SAC  	+ �I80r+ � �$

Mesothelial ��*�: 	+ �� 	5R@ 	+ .%0 ��� ��  	I0��� 	I�d .�� �$ ��� ��%� �
 	I�d 	�
F� 	+ �I� � �$ �A$� ���*�: 	+ �� ;��/����$ �$ a�}�$��� 	+ a��� � c���%�
 "�
 � �$ ���� �� =���� 	4��� 	+ �$$ �/C$ 	C%
 �� ���*�: 	+ �����%� �%0 � 	8� ��

	� 	I0��� ��� ��+ =L*�: 	+ �����%� �%0 � 	��S#� ����4�  � 	() �I���� �4����
 �����%� �8�F0 �� 	+ �� ���� ;$�� =L*�: �����%� �8�F0 �$ �%0 � �� �� 	+ ���`d

 .�
�*�: �� �#� ����4� 	+ �%S2 ��Wr+ �$ =�0��4� � ��  
 :aI#�0 �#�8� :aI#�0 �#�8� :aI#�0 �#�8� :aI#�0 �#�8�        

 	+ �� 	<A ��� 	� N�8� �� ���� �42� 	+ ��� � ;����Amniotc Fluid   $�d ��
�8� �� �� 	� ��:�� �
�� J��� c��%2 �#�8� �� %Cw 	+ �I���� �4��� � �Y� �� N

 .�
�� _8� c��%2 �#�8� ;�/M� �� 	� �� tR0 �� �� �I���� �4��� �%Cw 	+ �I� �  
 N<O �RyO �� =���� 	���/) �� 	4��� 	+ �I� � aI#�0 �#�8�Reflexis  

 .�
��$��+  
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 :aI#�0 �4gd :aI#�0 �4gd :aI#�0 �4gd :aI#�0 �4gd        
 ��%� ��yI�$ �$ ���%�� 	+ _��� z�� �8��$ � b�8: �� ���4�� 	+ �I� ����  � �$

 aI#�0 �4gd %�) 	+ ;���� ��� � ;���� �� �I���� ��� �� .�� �%Cw 	+ ���� �42�
 .W$��$ 	4� .�� 	(� � 	() ����
�W � ;���� �I2 �$ �A$� =���M  	+Meconium   	+

 �� aI#�0 �4gd 	+ J�K �#+ 	�%+ � �� ���$ �� _��� z���8��$ 	+ 	id �$ ��*�:
 ��$�� ��� ���+ ��W$% $ �@�(� � .W$��$ .�� �$ ���%�� � _��� z���8��$ �  a���<��$

 .�� c��RO 	()  
 :�6��I�+  

 �4� �}� .��+  aI#�0 � �$ ��� ��%� �W�I�� �}� 	+ 	I0��� 	() ���� ���4�� � �I� �
 .�
�� $%:$ 	() ����
�W � 	I0��� �I���� �) ��  

 :.%0 ��-� ���%�
 	� =5
�B� ;���� � :.%0 ��-� ���%�
 	� =5
�B� ;���� � :.%0 ��-� ���%�
 	� =5
�B� ;���� � :.%0 ��-� ���%�
 	� =5
�B� ;���� �        
(Adjustment of the Infant to extra uterine Life) : : : :        

	B
$� �I80r+ � 	I0��� 	() ����
�W � ;���� �  an� ;���� �$ �
�� _B{ .%0 ��� �
 � ;���� �� 	/� �8M� c��RO 	() ���� ��%� � N�8� � .%0 ��-� ���%�
 � =5
�B�
 ��� ��%� N�8� z�4�� ����� 	+ �� =C� a� 	+ 	() �5�{� ��� � ��$��+ 	() ���
 	+ ��/4O � ����
�W � �� �� '�4� 	+ .%0 ��-� �:��C � ;���4�� 	/� �
�� %< 

=C�  s��C 	��� ��Asphyxic  � %�$ 	+ �<I0�+ �� � "�
 � �� 	R8� �#2 ad �$ =��2
 .�A$� %m� 	+ �
�� J%�4� 	��RR0 an� ���� � N�8�  

 �<� �S���� 	+ �� "�
 �Y� 	� � N�8� Q�IM � 	() ����
�W 	� 	I0��� ;���� �� 	/�
Hypoxic  �$ ��$� 	� =��2 ��$�4� � bS�#��$ �Hypercapnic  ���#��$ �$�8
��� �

 �$ �
�� 	�%�4� 	R8� 	/
 ���%� �#�8�  � �� �A$� 	Iu8� =��2 �� 	8�� 	+ =L%�K
 .�� tR0 ����$��+ � N�8� � �� 	5�{� 	/
 	+ ���L  

 ��L �� .��C �
 .
� 	/�0� 	+h��C �
 ���4O � �� =C� 	+ ���
�W � ��� �%�� 	�
#�8� �� ;���� 	+ ���C �
  .W$��$ .
� �� 	+ ��`8A� .��F� �5�{� �) �T � �4O �

 	+ �4O �#�8� � �� ����� ���%� %0 � �� =C� 	+ ����
�W � ;���� �� 	/� J�K ��4d
 .�A$� 	� ^8� �/BM�  �� $%:$  

 	() �5�{� ��/) 	� 	I0��� =��2 ���6%� �� ����H 	+ J�� 	� N�8� �<� ���4O 	+
��� ��� 	+ J�� 	� N�8� b<�� �*�$� 	� ^8� ;���� � 	() �5�{� �#� 	� 	I0��� �� ;�
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 �� ���� ��%� 	+ N�8� � ad t�%(� �� �
$%C ���� � �
�� tR0 �8�Y� �8-10  �5�{�
 .�*�$� ��I#0 ���+  

 :=5
�B� ��
 "$�� � �� =C� 	+ ����
�W � :=5
�B� ��
 "$�� � �� =C� 	+ ����
�W � :=5
�B� ��
 "$�� � �� =C� 	+ ����
�W � :=5
�B� ��
 "$�� � �� =C� 	+ ����
�W �        
(Circulatory Readjustment at Birth) : : : :        

���
�W � "�� 	+ =5
�B� �#�8� � =5
�B� "$��� � �%� =�4d$ %�K �� =C� 	+ �8
  .� ��<+ 	8�� .%�K 	� �8� ;���� � �� �IO�0 �) ��Y��� .î ����
�W � ={�RB� ��$���
 � ;���� � �� .��F� �� � 	�%� 	8�� ��$��� 	4� .%�K �� ���+ 	0�$ %� �� �� .*9 ��

$ 	� ;���� � �� %0 �Y��� 	+ �� �� ;W9 �
�d�+ � 	L =5
�B� ��
 	+ �8�� ������
 .�Y� �8�$ "�A .%0 =L*�:  

 :=L*�: z������$ �j�yC "$��� � ;���� � :=L*�: z������$ �j�yC "$��� � ;���� � :=L*�: z������$ �j�yC "$��� � ;���� � :=L*�: z������$ �j�yC "$��� � ;���� �        
 �42� ���%�
 � ;���� � ��gO ������$ �8A ��� ���� �� a2� 	+ ��� � �� "������
 ad 	8� �$ �� J�M  %�H �� a2� 	+ ��� � �
0 ;���� � 	6�� 	+ J�\� � �%� ~%  .%0 ����

$ 	�  	C%
 �� =���M  	+ 	��v 	� �8� �$ �
0 	8�� .%�K �� �%� 	� =���RS� ad .*W �/C
 .�
�� ¥4+ ��� 	+  �I80r+ � 	8�� .%�K .*W � ;���� � ��A 	+ �� � �Y� ¥4+  

 	+21-32  �
�� J��� �<� ��q� 	+ �� a2� 	+ ��� � "$��� �8�� � ;���� � �� �<�
 ���� � 	��� � 	8�� 	� ;���� ��Umbilical Vein   ��9 	� 	�Ductus Venosus  	()

 � �$ �
�%��Vena Cava Inferior  � 	��A 	id 	� �$ b��$ �L ��9 	�Formen Ovale    	�
 ���� �$ %0� ��9 	� b�B
 ¥� � 	8�� �<��%� bS�#��$ �$ �
�%�� 	� b��$ ¥� ��9

d �$ ��� ¥4+ �� ����%� 	+ ���gO$i � �� 	8�� 	Superior Vena Cava  b��$ �L 	()
 .�
�/C$� 	�  

 �FC �� .� 	8�� ����� $�  �
�/C$� 	� b�B
 �L ��9 	� ;�0� � ��F#� �$%� �
 	/�0� 	+ b�B
 �L � 	8�� �� �Y��� 	� �C%
 ��8���+ ���� �$ %0 ;���� � �� bS�#��$

 	+Pulmonary Artery  � �$ �
�� ¥4+ ��Ductus Arteriosus  	+ ��9 	�Descending 

Aorta  � bS�#��$ � 	� "�I0r+ 	/�0� 	+ ������%� ��� � 	I0��� �$ �
�� J��$ ��
.�
�� J*� .��F� �I#�C$ 
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� �� �8
 "��%: �I80r+ �  ��  	/� 	() ����
�W 	� 	I0���%n
$  � "�� ��4d 	+ ��} 
 %�K =���5� ���6� � �
0 � %�$ 	+ _0�� � �
0 � �*� 	���+ ��}  b��$ ¥� �$ b�B
 ¥�

� 	+ ��}  "�� �� 	+ �$ �
�4Pulmonary Artery  �� b��$ �L 	+ �$ b�B
 �L ��
 �� =C� �� 	+ �
����W 	� b��$ �L =R#� �� b��$ ¥� 	+ ��}  �� 	e�%) �
�� 	I<L
 b<�� �
�%�� ��� 	+ b��$ �L � 	() b��$ ¥� � .W$��$ .�� 	8�� "$��� ��$�(+ � '�<M�

 l�: �8��$ �Septum  � 	/�0� 	+Formene Ovale  	8�� �� ��
�%+ 	� �$ ���8
 ���0
 .%�� �%� $%}  a� Q�IR#� �� 	� b��$ �L �%� ��}  c��W  Q�IR#� �� 	()  b��$ ¥� �
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 ��3/2  �<� �4�$� 	+ ���0 �8���+  ���+ ���/� �) %� 	() �I���� �) � �� �</C
�� 	e�%) �� JY� 	� � �<� �4�$� 	+ ���0 $� �%�� 	� �
�� JY�  	+ ��}  b��$ ¥� �

 	� b��$ �L =R#� �� ���� J�v2-4  	+ ��}  �� � �$ �
�� ���+ 	���+ l�4�0 .%I� �/�
 .�
�� ���0 �8
 ���0 	/�0�  

 "��%� ���� 	+ �$ 	���+ �� %n
$ 	+ ��}  	() ����
�W 	� 	I0���(Pulmonary Artery) 
 � 	() %n
 $� =��2 �8�<(� � '�<M� 	8�� �
�� 	I<L �� "��%: ��� 	+ "��%� ����

 �� .��� 	+ �A�� ��$ %� 	() ��� � b<�� ����Ductus  Arteriosus  ��rgO ��$�: �
 �R5� �Constriction   � �� �
���� "��%: �8�� %�$ 	+Ductus Arteriosus  JY� J�K $�

 �Functianal Closure ��0 �� .��� 	+ �I���� ���/) %� 	() ��� � �
���� ;�� 	+ � �
 �S#�Fibrous  .�� 	+ �� �������� ��W �) 	+ �
��8
 �<� z������$ 	+ %�$ 	+ �/4O �

 � =��2 $� �� �
�� JY� 	� ���0 �8���+ ��Patent Ductus Arteriosus  �
���� ;�� 	+
.�
�� 	����� 	()�� �� ��H���� ��9�  	+ .*W � ��  

q$ � N� � 	8�� �� 	/� �� a2� 	+ ��� � ;���� � � �$ ���MUmblical Vien  
 � �� ��A �� .%0Ductus Venosus  � 	���+ 
� 	() �8��  ��9 	�Vena Cava 

Inferior  � "��%: �8�� � 	() ����
�W 	� 	I0��� �
�� J��$ �� "G�$ �L ��9 	�
Umblical Vien   � Q$%\�$ �$ �
��8
 ��9 	�Portal Vien   � 	8��Ductus Venosus  	�

� ��9 .��� 	+ �IO�0 ����� %� 	� �� � b<�� �
�� J
�� 	� �8� 	8�� .W$��$ 	4� �$ �%� ;$�
 � ��Ductus Venosus  �� 	S�I� 	+ �� �
��8
 .�9 $� 	/�0� 	+ �/gO ��$�: �

Portal Vein   �
�� 	���+ ��}  ��0-10  	/�0� 	+ ��}  �� � 	8�� �$ 	
�4�0 .%I� �/�
 �R�: �8� �(Sinuses)  � �$ �
�� 	�
�� 	�Ductus Venosus  �
 	/� ��d �� ��Y� 	+

��� ;�/M� �� 	� ad tR0 �� ���+ 	0�$ %� �� �
�� 	���� 	� �I����. 
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  لسم يون＀ديار

  شپ５تم فصل ＇لور

  د ورزش فزيالوژی

(Sports Physiology) 

"$��<�W�� �� �*�i
�� 	8�uL �$ 	8����"$��<�W�� �� �*�i
�� 	8�uL �$ 	8����"$��<�W�� �� �*�i
�� 	8�uL �$ 	8����"$��<�W�� �� �*�i
�� 	8�uL �$ 	8����::::            
(The Female and Male Athletes ) 

 � $� �� 	<A .� ��� 	����� 	() �*�i
�� � 	8���� ��$�A � �� 	�Y�) ��$�5� ��W�� �� 	+
 	+ c�0�0$ �������  � �$ .� ��� .YF}
 �� �</C �5R@ ��4d 	+ Q$%\�$ 	�Y�) �
�� ����F0

$ 	+ "�
 � ~%  ��� � b<�� �� "�� �� Q�R�%5� �� �*�H�� 	8�uL.W$��E  � =L*�:
Testosterone   ��$�5� �� �uL 	+ �<� ���4O 	+ �%� .*$ ���+ ��$�I}� �$ ��$� 	I� 	+

 �%� .*$ ���+ �/I� �/gO 	+ J�v 	��d� �R/{ Eb}�/I�� �
0 � c�{ �/gO � 	<� 	��ILW�$
 �� ��� $%:$ �� ��rgO 	+ � 	8���� �$ �uL � �� 	y2 	+ c�{ � �/gO � ��  �
%S� 	id

uL � �� �� ����0� 	� �S�I� �� �/5� � �/mO � �Y0 � c�{ �4mO$ �/5� � �/gO � �
 .�� �� .�� .%0 c�{ �4mO$ �  

 �� �uL 	id :����0� 	� �S�I� �� �� 	 �#� .�>�$ 	+ c��{ �/d� �`8� � �Y0 �$ �uL �
 	+ �/d� �`8� � �Y0 	id � �I#C$ 	����}� 	:�� �Y��� �� 	 �#� .�>�$ 	+ �/d� �`8� �

��� ad ��� �� �� 	5
�#� �� �� 	() �#��5� �  �Y� 	09 %� 	���$`� ����F0 	:�� �Y
 	� �Y0 =R#� �� 	I0�iA �� �/d� �`8� �uL � �� �� ����0� 	� 	S�I�11[  ��:�� =�4�

 � ���L ��$���� $� �� ���� 	� �Y0 =R#� �� �R4� ��$�C �*$�� 	+ �5
�#� � �uL N<O%
 �
 ��W$� 	 �q$ � ���(Fat) � 	/R� 	� ��%�$ � .�  

Testostorone �Y�H%� � � 	8���� � �� :Tistes  �� 	0�+ � ���8���%+ � "�
 � �
�W$% $ 	/�0� 	+
 ��{Anabolic  ��W�� a� %�K  �� z/C 	id �� 	C%
 	+ ��rgO � "�
 � Q�j�yC �%� %����

 �/gO � �<� ��#��5� 	+ �%� "�%�I#I#� .W$��$ � �� �<� �M�R@ 	+ b<�� �%� =���M 
��}� �<+ �4�40[  .�
�� 	���� �%� 	� "�%�I#I#� ��  	� �uL =R#�  

 � �� "����d 	8�uLEstrogen   t��%� 	+ ���8���%+ � "�
 � �
���� 	��� 	+(Anabolic)  ��
 �� ���� 	��A �
 	+ ��W$� � N<O %
  �%� J�� a� 	� "�%�I#I#� =R#�Deposition  c��W
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 �� �uL 	id 	6�� 	+ J�\� � �%� J��  t��%� ��W$� � �� "�
 	+ ��� 	� �W��27[  �$ ��
 ��� 	� �W�� �� �� �Y0 	id15[  .�A$� %m� 	+  

 �� �W�� 	+ �/gO �� �W�� 	+ �/gO �� �W�� 	+ �/gO �� �W�� 	+ �/gO(The Muscles in Exercise)  

 �$ ={�@ Ec�{ �/gO � �$ ={�@ Ec�{ �/gO � �$ ={�@ Ec�{ �/gO � �$ ={�@ Ec�{ �/gO �Tolerance:  

 $� 	� �%�� �/gO ���� �� �Y0 �� �
���/M� 	() �W$��$ � �/gO � c�{ �/gO �
 �/gO �� ���$��+ 	RR0 	� J�4MI0$ � "�%�I#I#� � �� �$ 	/R� 	� b�%4� �/gO � ��$�����

 	6�� 	+ J�\� � �
����W .$W��$ 	+ ��$� ��� � �/I� �/gO � �� c�{   � "W� ��n}� ��� �
 � �<��� 	���+Quadriceps  �/gO � �Y0 ���O �� � =R#� �� c�{ �y/5� �4mO$ �/gO

 	� c�{ �y/5� �4mO$170  .�� c��W .�8�  
 � �/gO � ={�@ �/gO � �� 	<A �%� ~%  	() c�{ � �/gO � ={�@ �/5� � �/gO �
 	+ Q$%\�$ ={�@ �/gO � ��� $%:$ �� =C� .�� 	+ �� 	/gO �� �� c��RO 	() ��� �$�5� J�v

$%6 �/�� 	5�{� .�� 	+ "W� ;$%6 �/�� ��  	/gO .�� 	�  Qr\� �
�� .W$��$ �� 	5�{� .�� 	+ %I� ;
 .�� 	+ %I� ;$%6 �/�� �T ={�@ �/gO �� �
�� ��� �Y��� =�%2 �� �$ �Y� 	���+ %I� �� ��

 .�� �� 	5�{�  
 �/gO �Tolerance  � Q�j�yC �$ =��2 ��$GH � �/gO � .W$��$ 	���W 	+ .�%� .*$ ���+ %�C� �

 �� �id 	+ �� �� ��:�� �� $GH 	+ �� �����d�
��� .W$��$ 	���W �� z/C 	id ��-� ��
 �/gHTolerance  �� c��W %TK ���C  $GH .*�H �� �$ $GH �/(� �� 	� �</C 	id =R#�  
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:�� =C� 	+ =���M  3/gO � J�4MI0$ ��$�� ��$GH �:�� =C� 	+ =���M  3/gO � J�4MI0$ ��$�� ��$GH �:�� =C� 	+ =���M  3/gO � J�4MI0$ ��$�� ��$GH �:�� =C� 	+ =���M  3/gO � J�4MI0$ ��$�� ��$GH �        
 � Q�j�yC) 	() J�4MI0$ � �I�����d�
��� c��W %+ .%�
%0 �� =C� 	+ =���M  3/gO �

 ��W$� .W$��$ 	���W .�� crgO (�� ��%� 	+ b�%4�(FATS)   �FATTY-  ACIDS  �$ 

ACETOACETIC ACID   �<� 	+ ���0$ �8��$ � b���%+ .W$��$ 	4� �$ �<� 	+
 ���/) � �� c9�2 ��W�� 	id ����4MI0$ � �%�� ;$�� c��W 	() �IO�0 �u8+ ��

 J�4MI0$ � ��W$� � ��%�$ .��� �$ �
�0� ?%y� 	+ ���v �%�C� b:�<�r6 � ��rgO
.�/C$ 	()  

 	+4- 84  E �I������d �
��� � �� =C� 	+ b�%4� �<����� �YI0 �>�$ �� � �� �<�
�� c��W � �� �� =C� 	+ ��9�2 ��$GH ���� � 	B
$� ?%y� � ��W$� a���  =�����d�
�

 ��Y��� 	+ b�%4� � �� �
�� J��L  �� c��RO 	() a��� 34-� c��W � �$ a��� ��/(�
 .%C$ 	+ b�%4� � 38M� ��YI0 � �$ 	() �I������d�
��� � ��%�$ �� �5�{ � �I2 �$ �����

 � �� 	/2%�60 – 85 [  �`8� � �*�$� '9 	+ 	� �I�����d�
��� =R#� 	() a-� � ��%�$
d� �� JY��� 	� �*�i
�� 	����/-� �W�� �/6 �%�� 	� �� �I0�iA ��>�$ 	+ �/30-40 [ 

.3/C$ 	()�� ��%�$  
:� �%� %FT�d �/gO �:� �%� %FT�d �/gO �:� �%� %FT�d �/gO �:� �%� %FT�d �/gO �        

 � "�%�I#I#� � �$ �<� ��$%�� 	+ .W$��$ 	B0�I� � �%� %FT�d � �/gO � �� �Y0 �� 	+
�� ���� 	� �uL =R#� �/gO �Y0� 	/R� �� 	�  �
���/M� �(� 	� W$% $  	+ "�� ��4d 	+

 � �� *�i
�� ��$��L�9 ����30 -60 [   � �%�%FT�d 	+ �� �
�� 	���� � �%�%FT�d �/gO
 � �/gO � �� ���L �A$� ��$����W 	� �%&4� =R#� �� %B{ 	+ ������ � �/gO � Q$%\�$ ��

�� ��rgO ���� ��� .%\�$ 	+ �� 	<A �� 	� p�-j %TK %m� $� �� 	C%
 	+ � �%� %FT�d � E
.�
&��
 ������ �/gO ��� ��� 	+ J�K r: 	+ �� 	C%
 7u8� 	+ 	����� �/gO  

�� �*�i
�� 	+ N�8��� �*�i
�� 	+ N�8��� �*�i
�� 	+ N�8��� �*�i
�� 	+ N�8�::::            
(Respiration in Exercise) 

 :�� b�%4� ���
 	+ b}�/��� �
0 � �$ ?%y� bS�#��$ � :�� b�%4� ���
 	+ b}�/��� �
0 � �$ ?%y� bS�#��$ � :�� b�%4� ���
 	+ b}�/��� �
0 � �$ ?%y� bS�#��$ � :�� b�%4� ���
 	+ b}�/��� �
0 � �$ ?%y� bS�#��$ �        
 �� 	5�{� .�� 	+ �� =��2 	+ =2$%I0$ � ?%y� bS�#��$ � �</C ��$�A �250  �/�

 �� 	5�{� .�� 	+ �� �`8� ��>�$ 	+ �W�� � �� .%I��5100  .�
�� 	���+ �%I�� �/�  
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 	+6-84  �/2%� ��/I(� 	+ 	B
$� ^8�%� b}�/��� �
0 � �$ ?%y� bS�#��$ � �� �<�
 � �� N<O 	+ .� ��� J��L ���� � �8M� �
�� 	���� �<� 	+ �C �� � 	B
$� ^8� %�

 �� ?%y� 	+ bS�#��$ � �$ b}�/��� 	+ �
0 � �� �*�i
�� ��� 	�
%� �� ��� JW�� 	+
20  .�
��$��+ ��$����W .�8�  
  

 :c$W�H �8�� � �� =C� 	+ �W�� � :c$W�H �8�� � �� =C� 	+ �W�� � :c$W�H �8�� � �� =C� 	+ �W�� � :c$W�H �8�� � �� =C� 	+ �W�� �        
(Blood Gases During Exercise) : : : :        

 �A$� ��$����W �� ?%y� 	+ bS�#��$ � ��rgO � �� =C� 	+ ��9�2 ��W�� � "�
 �
 �$ �� ��� 	I<L %�K �� 	8�� ����%� 	+ bS�#��$ �8�� � �� ��� %<  �� ���L
 �� =��2 ����� 	+ b<�� �� 	���+ 	() �2 J%��� � ���#��$ �$� b
��� �8�� ������

 ���W�H �*$�� � �8M� ���%
 	� �0$� ����� �� ;$�� 	+ �W�� J�v � .W$��$ �����  
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 ��$W�H 	+ �8�� � �� �
�� 	��6 	+ $� 	() �� � �� ��9�2 ��W�� ���� 	+ �I2 �
�� ���+
 �� ��:�� ;$�� 	R8� � N�8� � �� �W�� 	+ �� ���+ �id %� �
��$��+ 	� �I�/���8
$ ��

^8� 	/�0� 	+ 	R8� �RyO � �� �W�� 	+ 	R8� $� ��  ��%� �#�8� � .W$��$ .�� 	R8� $� �A$� 	�
 � ��rgO � 	() ���� �� .� 	C%
 .�� �����8e0 �RyO � �� �<� a�5I#� 	+ ��9 	�
 �#2 �/5� � ��rgO � �$ =�%2 � ����8
 � �
�� $%:$ ad �
�� J*� .�F� $%:$ � b�%4�

+ �4O �#�8� � �$ .W$��$ .�� ad ��9 	� ��%� �#�8� � 	����8e0 .�%� 	C%
 �� $%:$ 	  
 :b}�/��� 	+ �*�i
�� � %���� ��%e0 � :b}�/��� 	+ �*�i
�� � %���� ��%e0 � :b}�/��� 	+ �*�i
�� � %���� ��%e0 � :b}�/��� 	+ �*�i
�� � %���� ��%e0 �        

�� %<  �� 	+ z/C 	() $�(+ � ��  tR0 ���4� � N�8� � �</C ��W�� � J�<) ��
 � b���<�� ��%e0 � �� $� J�$ �A%6Terminal Branchiloes  ad �$ �
�� tR0 �R5� �

 ��$�d � .W$��$ .
� �$ �*�$� ��$����W �� W$% $ 	+ ���Ry{ � %�$ 	+ %���� �}�%(� � �� $�
 ��/I�+$ � ��9 �Ry{ � b���<�� �� $� a��� �A%6 tR0 l�0Y+ � �%S2 J��/I�+$ � ��9

 �%S2Cilia �%2 �O� � ���� �%� � ��$�� �:��C � 	/�0� �� 	+ �$ ��� �/  	u8� 	� =
 cr<}� �� ���%�� 	+ $�d � �� ��9 ��$�d 	+ J��� _4: ��$�� �:��C � �$ �A
 	+ �W�� � ad ��<) c%e0 a� �� z/C 	id %�$ 	+ �/�$�O ��8���+ �� � ���$��+

 .��� =��<� 	() ��r<}� �#�8� � �� =C� �4mO$  
�� � �%�� c��O .%0 ���<) c%e0 b��� �� z/C 	id J�K ��4d 	+ 	+ NI��<�$%
 b�

Terminal Bronchiloes  .���� 	+ �$ =L�8
 ��Emphysema  ��5/4  �#�8� � 	C%

 .�A%6  tR0 ��r<}� �#�8� � �� =C� 	+ �W�� ���O �� � �� �A  	u8� 	� �� "$%R4�  

Cardivascular     :�� �*�i
�� 	+ :�� �*�i
�� 	+ :�� �*�i
�� 	+ :�� �*�i
�� 	+        
"��%: �8�� �/gO �"��%: �8�� �/gO �"��%: �8�� �/gO �"��%: �8�� �/gO �(Muscle Blood Flow)  : : : :        

 �W�� ���� � �I2 �� �A$� =L%�K �� "��%: 	+ �8�� � �/gO � �� =C� 	+ �W�� �
 "��%: �8�� � �� =C� 	+13  � ad c�y/5� �/gO �� �� %�� ���
 ad $� �
����W .�8�

 	+ "��%: �8�� � �� =C� 	+ �/5� � ��rgO � �8M� �*�$� =�4� �� "��%: 	+ �8��
� ��$� a� $� �� �
�4� �<� �I{��  � �/5� � �/gO��}   � ���6� � �8�� � 	:� 	+

 tR0 ��I����I0 � �/gO � �� %�K c�y/5� ��{ �/gO 	/R� ��4d 	� �
�� J*�$� 	0�+
 	�%+ � J�0� .W$��$ � �� ��$�� ��$GH �$ bS�#��$ � �8�� � ��I����I0 $� �� �A%6

�2%I0$ � "��%: �8�� � �%�� 	� Q�q%  �
�4� 	:� 	+ ���y/5� �#+ .�� 	+ �� =C� 	+ c
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 �� 	/gO 	�$%6 �0 	+ �� 	5�{��¢  =��2 �4mO$ 	+ �W�� � �� $� J�2 �� .%I�� �/�
 �� 	/gO 	�$%6 �0 	+ �� 	5�{� .�� 	F���%: �8�� � ���¨  . �
�� 	���+ 	� �%I�� �/�  

 �� =C� 	+ �W�� ���� � "��%: �8�� �/gO ��    � �8�� � �� �A 	���+ 	� ��8�
K "��%: 	� ;���
�I�� � �/gO � �� %�$ 	+ _0�� ����6� �/C$� � �/gO� ���4�� =L%D

 ��$����W ��� �8�� � �$ N�� c��j �
�� $��+ 	/�$�¨ [  � ��}  � �8�� ����%� �
 =���5� 	+ %�$ 	+ ��}  c��W � �8�� � �� 	/�$ 	� _0�� �  ���6� � ad �$ %�$ 	+ ��$����W

� �� 	S�I� 	+ �*�$� �4� ��   "$�A 	+ 	��d� .*W �  �A%6� tR0 "��%: c��W � �8��
 � 	��d� �R/{ �$ .� .%I�� a�� 	u8+ �� 	5�{� .�� 	+ �� J�2 	+ c�2%I0$ � �� �Y0

 	5�{� .�� 	+ ��  �</C ��W�� %�H 	+ �� =C� 	+ �W�� �4mO$��  �`8� �   �$ .%I��
 � �� 	5�{� .�� 	+  �*�i
��  �<��d��¨ ���2 	+ �%I��. .� ��� b�4(� �� �  

 	� �</C ��W�� %�H =R#� �� �*�i
�� ��W�� 	+ 	��d� �R/{ �4mO$|¨ [  .� 	���W
)  �
���� 	�� �:  .*W �  �</C �<��d� �`8� � �� 	e�%)|¨[ 	+ .*W � �� ad �$  (

 �R/{ 	/�0� �� 	+ �
�� 	���� � �%� %FT�d "�� 	+ ��rgO ���� �  "�
 � �� 	/gO
� �� 	��d� � �������
 ��8���+ %+ .%�
%0 �
�� J*�$� =L%D`�� �*�i
�� ��W�� %�H =R#

 �#H�4d �$ ��� 	� �</C ���� ��� =R#� .*W �� �</C �<���� 	5
�#� 	+ �`8� ��>�$
 � STROKE VALUME   �R/{ �� *� ����� � =�4� �� ����%2 �R/{ 	+ �$ ��$����W

 .W$��$ 	���W 	+ �� �</C  �*W 	+ 	��d� � �� z/C  	id �$ �
�� 	I<L�¡  �$¡¨  	+ ����
 �� �� 	��d� �R/{ 	+ �� �� ��4O ¨ [   �</C ��*W � "�� ��4d 	+ �
�� J��� =�4�

 	+ MAXIMAL BREATHING CAPACITY   	/I� 3/gO 	+ =�/<0$ � "�
 � ��
. �A$� ��$�4� %TK �� ={�@ 3/gO �$  

�� �W�� 	+ c�$%2 �� 	C���� ���
�� �W�� 	+ c�$%2 �� 	C���� ���
�� �W�� 	+ c�$%2 �� 	C���� ���
�� �W�� 	+ c�$%2 �� 	C���� ���
::::            
(BODY HEAT IN EXERCISE) 

HEAT STROKE   ��W��  � TOLERANCE   �B�-� ����� 	+ �I2 E �� =C� 	+
 �� 	() �2 ����� � 	:�� c�$%2 �  "�
 � �� ��9�2¢ E�¡  E .� =��n�% ��¨�  ��

�¨�  � c�$%2  "�
 � �(� 	� �$%6 �I��0 � �� �
�� 	���+ 	� =��n���  � �:���æ  
 	() �$%6 �I��0|¨ :�� ��-� l�@%� �$ ;%6 	+ �� �
�� 	���+ 	� ��$%6 �I��0 �  �

 �� 	:�� �C���� � "�
 � �%�� ���A 	+ ���� %DK �Y0 	� ��  �$ ���¨¢- �¨¡ 
) =��n��� |�- |�  � �%S2 ���
 � 	:�� $� �C���� � �� �
�� 	���+ 	� (�$%6 �I��0
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� 	()�� �
$%C �%S2 �H��� �  Q�j�yC �$ �A%6  tR0 7
$%C �� 	+  �� �A$� 	� ^8
 �%�K E ��
$�C � 	��DW%6 %0 E ����%0 E ���YI0 .%&DK 	<� ¤$%O$ s/I(� �� =C�
 � N</F��� J�v $�  �� �
�� $��+ ���M� �
 �$ J�D�� 	<4A 	+ E J��� ��%I� E ���C 

HEAT STROKE   . �
���� ;�� 	+  
�%�� 	� �+ 	()�� �%� �� 	� $%:$ ��$�� �� �/<� �:�O 	+ �%�� 	� �I2 �
&� $� 

 �%�� 	� �$ �
�� 	I<L 	� .%0 7��0$ 	+ 	/FC 	+ �� c�$%2 b
 � �Y� ad �8
 �W�� �FC
 ��� ���(� .%0 7����� � �� ;����<�� a�m8� � c�$%2 � �� 	���+ �� 	:�� c�$%2 �
 �
�� .�8� .�� �� =C� 	+ c�$%2 c��W � 	��/4M�$ N<O ����4�� �/C$� �%S2 � �$

��� �� . �*� 	���+ c�$%2 ad  
 � heat stroke   J*�$� 	I<L �<� �0r40 	+ 	:�� �C���� � "�
 � 	/�0� 	+ h�$�� �

 �� �8F0 � 	
�$ �(�  �$ �
�� �%� ���� J�v 	() ��%� � �8M�  �
��SPRAY   	+
 �� 	+ �$ �*�$� "��%: 	+ 	0�+ �  "�
 � $�d �<+ � �$ �
�5�RB� J�K �#+ 	�%+ 	+ 	/�0�

K �� �� .��5O �� 	+ "$%I�$K   �8A �$ �
�� J*�$� 	I<L 	:�� c�$%2 � "�
 � J�
.�� JY� 	v�H �� �
�$ �(� �%DK 	+ �0$� ���
 "�g�%�  

 �*�i
�� �$ ���� �*�i
�� �$ ���� �*�i
�� �$ ���� �*�i
�� �$ ����(DRUGS AND ATHLETES) 

:�� �*�i
�� 	+ %���� �/��� �� ���6$�� �8A �:�� �*�i
�� 	+ %���� �/��� �� ���6$�� �8A �:�� �*�i
�� 	+ %���� �/��� �� ���6$�� �8A �:�� �*�i
�� 	+ %���� �/��� �� ���6$�� �8A �        
� xCAFFEINE  � b� �� �� �� .��5O �� 	+ z/C �8A : $%:$ 	+ ��� ��W�� � �*�i
��

 .W$��$ 	+ ����+ ��� %� 	() ��� � �� �*�i
�� 	id �
�� ��� �$ �*�$� ��$����W ��
 �� =C� 	+ �`8� � � �y� ��>�$ � �Y� J�4MI0$  � ��æ [  �� �
&� tR0 =�4� �

. �� ��:�� ��� %� �$ z� ���+ 	0�$ %� �� 	C%
 �� 	+  
� � �� 	�������d �#8:� 	8���� � x ANDROGENS   ��� �8�A �$ �
���� ad ;�� 	+

 ����%�I0 ANABOLIC   � %�$ 	+ ��$����W � =��5� �/gO � 	<� 	� �
 �� 	�������d
 � �� �� �Y0 �$ �uL 	id 	+  Q�j�yC ��� $��+ ��$����W �� $%:$ 	+ ������ 3�W��

	() W$% $ 	� "�%�I#I#� J�� ���  	H� �� 	H%� .�
 	� �� �:�O  ANABOLIC  
 � �$ =L%TK � ���%I#���  �%g� � �$ ��$����W �� ��}  	+ �8�� � J�4MI0$ ������%�I0

  	/R� ��4d 	� 3A%6 tR0 =�4� �  ���%I#��� ����6 CARDIOVASCULAR   �$
STROKE  � � 	8���� � �� �Y0 	+ "�� ��4d 	+ �
����W �� 	+ N��� ��H����  �#8:

 ��D*�: 	+ ;%F0 � �8M� �A$� =�4� �� 	���� 	+ �Y�H%� � 	() ¦�RB� �  ��������d
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 ��� �� �uL 	+  �$ �*�$� =�4�  �� W$% $ 	+  "�%�I#I#� �M�R@ 	/FC 	+ "�#�$ � �$
 � �� ��0 � �$ W$�$  ��$%� � E 	��T���  hW�4� �
 � E "�I�D� �� � 	<� c9�2 �<���%��

tR0 ��&� $��+ �A%6  
� x AMPHETAMINE   �$COCAINE   ������ ��W�� � �� .� _{�� ad 	() ��� �

 $��+ 	()�� =��2 74m� �
 � �� c��W �$�5� �� �%�� 	� �*�$� ��I<�� �� $%:$ 	+
.�
&� ad tR0 	R8� �2��  � Q$%\�$ ���� $� �� �
��  
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 هنژندلنډه پې لیکوالد 

ادګانو په کلي ند زولسوالۍ کې د اخ شمسي کال کې د روداتو ۸۰۳۱په 
 کې دنیا ته راغلی یم. 

 ښوونځي کې سرته رسولېپه ابتدائیه  لومړنۍ زده کړې مې د حصار شاهي
د  فارغ شوم،صنف څخه  ۸۱د  يځښوون د ېشامل او کله چ ېک حربي ښوونځي په  بیا دي او

او د انترشب  ،څخه فارغ شوم پوهنځيکال کې د طب  ۸۰۱۳په او کابل طب پوهنځي کې شامل 
لومړني دوه کلونه مې . شوم معرفيد پوهنتون د طب پوهنځي ته  رهار( د ننګ۸۰۱۸په دوره کې )

دنده ترسره کړه. د عسکرۍ رتبه مې د شاهي اسستانت په حیث  د د فزیالوژي په دیپارتمنت کې
 په .ته تبدیل شومسرویس  ېیم کال کې د داخلېبدله شوه او په دررتبه  په اثر په ملکيفرمان 
د داخلې په سرویس کې د شف په حیث په کار  ته ترفیع وکړه او مې د پوهاندۍ رتبېکال  ۸۰۳۱

لپاره د امریکا متحده لوړو زده کړو د  لېځ مصروف وم. د داخلې سرویس په وخت کې درې
  .له خوا لېږل شوی یم W.H.Oایالاتو ته د 

  پاره د عیسوي کال کې د دوه کلونو ل ۸۶۱۱پهINDIANA UNIVERSITY،MEDICAL 

SCHOOL INODIANA POLIS INDIANA  .ته تللی یم 
  دمې  کال لپاره په قلبي برخه کي د یو کال کېعیسوي  ۸۶۹۱دوهم ځل په FELLOW 

OF CARDIALOGY  تر لاسه کړسند. 

  په درېیم ځل مې دECHO CARDIOGRAPHY په لاس راوړ او د بین المللي سند  علمي
CREDINCIAL ECHO CARDIOGRAPHY  په ازموینه کې بریالی او شهادت نامه مې

 ترلاسه کړه.

ونمانځل ډال په و خت کې د پوهنې په لوړ مد داود خان د صدارت  داخلې سرویس په دوره کې د
بین المللي طبي کنفرانس کې چې د يوې میاشتې  په یو یسوي کال کېع ۸۶۹۶شوم. او په 

  دولت له خوا معرفی شوم. د د افغانستان لپاره د چاپان په توکیو ښار کې جوړ شوی و

ي دیپارتمنت ته د سرویس څخه په حفظ رتبه د فزیالوژ یستي رژیم په وخت کې د داخلېد کمون
 به په حیث تبدیل شوم. مشر تا



  تالیف کړیديمې هنتون د طب پوهنځي کې پود  چې ثارعلمي آهغه طبي 

 د نشر کال      د کتاب نوم   شماره

 ۸۰۱۱    د داخله ناروغیو اساسات   -۸
 ۸۰۱۹    د الکتروکاردیوګرام اساسات   -۱
 ۸۰۳۳      د زړه ناروغي   -۰
 ۸۰۳۶     فزیکل دیاګنوزس   -۱
 ۸۰۳۶    د زړه او رګونو ناروغۍ   -۳
 ۸۰۱۱      فزیالوژي   -۱
 ۸۰۱۳      طبي فزیالوژي   -۹
 په انګریزي ژبه کې دوه پوهنیز اثرونه:   -۱

طبي مجله کې نشر   INDIANAPOLISامریکا په  د چې  AORTIC SINUS ANEURYSM - الف
 . شوی دی

نشر شوی  طبي مجله کېد پاکستان په  چې CONGENITAL ABDOMINAL ANEURYSM - ب
 دی. 

 ۸۰۶۳      د لمانځه کتاب    -۶
 ۸۰۶۱   ان د عمر بدلون د ځوانۍ په لورد انس   -۸۳

ه سرخپلې کورنۍ  پاکستان ته د عیسوي کال کې ۸۶۱۳ېیم کال په یم په درد کمونیستي رژ
و ډاکتراند  مې یکل هسپتال د داخلې په سرویس کېنیم کاله د تیکن مهاجر شوم او درې

 .ي په غاړه درلودهغانو تداوترېننګ او د نارو

سره امریکا ته مهاجر شوم. اوس په خپلې کورنۍ د  اګسټ په میاشت کې دکال  ۸۶۱۱ 
 تر خپلې وسې پورېهر کال خپل ګران وطن افغانستان ته راځم او ایالت کې ژوند لرم.  فورنیاکلی

 یم.کې د وطنوالو په خدمت 



Publishing Textbooks 
 

Honorable lecturers and dear students! 

The lack of quality textbooks in the universities of Afghanistan is a serious issue, 

which is repeatedly challenging students and teachers alike. To tackle this issue, 

we have initiated the process of providing textbooks to the students of medicine. 

For this reason, we have published 225 different textbooks of Medicine, 

Engineering, Science, Economics and Agriculture (96 medical books funded by 

German Academic Exchange Service, 100 medical with 20 non-medical books 

funded by German Aid for Afghan Children and 4 non-medical books funded by 

German-Afghan University Society) from Nangarhar, Khost, Kandahar, Herat, 

Balkh, Kapisa, Kabul and Kabul Medical universities. It should be mentioned that 

all these books have been distributed among the medical and non-medical 

colleges of the country for free. All the published textbooks can be downloaded 

from www.ecampus-afghanistan.org.  
 

The Afghan National Higher Education Strategy (2010-2014) states: 

“Funds will be made available to encourage the writing and publication of textbooks in Dari 

and Pashto. Especially in priority areas, to improve the quality of teaching and learning and 

give students access to state–of–the–art information. In the meantime, translation of English 

language textbooks and journals into Dari and Pashto is a major challenge for curriculum 

reform. Without this facility it would not be possible for university students and faculty to 

access modern developments as knowledge in all disciplines accumulates at a rapid and 

exponential pace, in particular this is a huge obstacle for establishing a research culture. 

The Ministry of Higher Education together with the universities will examine strategies to 

overcome this deficit.”  

The book you are holding in your hands is a sample of a printed textbook.  We 

would like to continue this project and to end the method of manual notes and 

papers. Based on the request of higher education institutions, there is the need to 

publish about 100 different textbooks each year.  

 
 



I would like to ask all the lecturers to write new textbooks, translate or revise 

their lecture notes or written books and share them with us to be published. We 

will ensure quality composition, printing and distribution to Afghan universities 

free of charge. I would like the students to encourage and assist their lecturers in 

this regard. We welcome any recommendations and suggestions for 

improvement.  

It is worth mentioning that the authors and publishers tried to prepare the books 

according to the international standards, but if there is any problem in the book, 

we kindly request the readers to send their comments to us or the authors in 

order to be corrected for future revised editions. 

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan 

Children) and its director Dr. Eroes, who has provided fund for this book. We 

would also like to mention that he has provided funds for 100 medical and 20 

non-medical textbooks in the past.  

 I am especially grateful to GIZ (German Society for International Cooperation) 

and CIM (Centre for International Migration & Development) for providing 

working opportunities for me during the past seven years in Afghanistan. 

In our ministry, I would like to cordially thank Minister of Higher Education Prof 

Dr Farida Momand, Academic Deputy Minister Prof M Osman Babury, Acting 

Deputy Minister for Administrative & Financial Affairs Ahmad Tariq Sediqi, and 

lecturers for their continuous cooperation and support for this project.  

I am also thankful to all those lecturers who encouraged us and gave us all these 

books to be published and distributed all over Afghanistan. Finally I would like to 

express my appreciation for the efforts of my colleagues Hekmatullah Aziz, 

Ahmad Fahim Habibi and Fazel Rahim in the office for publishing books. 

 

Dr Yahya Wardak 

CIM-Expert & Advisor at the Ministry of Higher Education 

Kabul, Afghanistan, November, 2016 

Office: 0756014640 

Email: textbooks@afghanic.org 






	Message.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

	Message english.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

	Backup_of_Medical Physiology.pdf
	Page 1
	Page 2




