








 د لوړو زده کړو وزارت پیغام

 

د بشر د تاریخ په مختلفو دورو کې کتاب د علم او پوهې په لاسته راوړلو، 

درسي کتېاب د صاېاب  .ساتلو او خپرولو کېې ییېر م ېم روو لوبېول  د 

اسېېاسي برخېېه يېېوړو  دېېې د ددک کېې پ د کړفړېېک پېېه لوړولېېو کېېې م ېېم 

اردښک لر . له همدپ امله د ص یوالو پړژصدو شېویو میړېاروصو، د وخېک د 

غوښتنو او د ټولنې د اړتړاوو په صظر کې صړولو سرک باید صو  درسي مواد او کتابوصېه د مصاېلړنو 

 لپارک برابر او داپ شي.

استاداصو او لړکوالاصو څخه د دړک له کومي مننه کوم دې دوامدارک دیار یېې ایتېتل  او  له ښاغلو

د کلوصو په اوږدو کې یې په خپلو اړوصدو څاصګو کې درسي کتابوصه تېللړ  او ببېاړد د ، خپې  

ء ک   د  او د پوهې موتور یې په حرکک راوست  د . له صورو ښاغلو اسېتاداصو ملي پور یې ادا

اصو څخه هم په درصښک غوښتنه کوم تر څو په خپلو اړوصدو برخو کې صېو  درسي کتابوصېه او پوه

او درسي مواد برابر او داپ ک  ، دې له داپ وروسته د ګراصو مصاېلړنو پېه واک کېې ورکې و 

شي او د ددک ک و د کړفړک په لوړولو او د علمي پروسې په پرمختګ کې یې صېک ګام اخړتت  

 و . 

و ودارت دا خپله دصدک بود دې د ګراصو مصالړنو د علمي سطصې د لوړولو لپېارک د لوړو ددک ک  

 د علومو په مختلفو رشتو کې میړار  او صو  درسي مواد برابر او داپ ک  .

څخېه  کاو دموږ همکېار یاکېی یصړې  ورد  ړټېد افغان ماشوماصو لپارک د يرمني کم ېک  په پا

 د خپرولو لپارک یې دمړنه برابرک ک ېدک.  د  کتابمننه کوم دې د 

هړله مندک یم دې صوموړپ ګټورک پروسه دوام وک   او پراختړا ومومي تر څو په صړږدپ راتلوصکې 

 کې د هر درسي مضمون لپارک لږ تر لږک یو میړار  درسي کتاب ولرو.

 

 په درصښک

 اکی عبداللطړ  روشانی

 ودیرسرپرسک د لوړو ددک ک و 

 ۶۹۳۱کاب ، 



  
 

 قدرمنو استادانو او ګرانو محصلینو!

افغانستتتاپ  تته  وننتونونتتو رتتک د درو رتتتایونو رشتتوای  او نیتتتوای  یتته یولتتو ستتتون و   تته ګ تت   د

رېتت. ی لتتو  لتتا  ستتشیر استتتاداپ او محصتتلیا نوتتتو مرلومتتالو لتته زا رستت  نتته یتتر    تته  ا   میتتتود 

او چپترونتتو   تته ګختته ازتته چتتک  ا   د  او  تته یتتا ار رتتک  تته  یتت  لتتدرلک رتتو  او یتته نغتتو رتتتایونو 

 ریفیت فولورا ي رې. ی

  رای  رایتت  يبتتي  وننتتتوپ  او ایبیتترويننګرنتتار  زوستتت  رنتتدنار  نتترا   یلتت    لتتر اوستته  تتورد متتو  د

عنوانتته م تلتتسي درو رتایونتتته د يتت   ستتاتنک  ان نیتتتر    ۲۵۰رایتت   تتون ل نیتتت  وننتتتتوپ یپتتار  

او  يبتتي DAAD  ۱۴۰يبتتي د انتتاپ د علشتتي نشټتتارلو  تتوینک  ۶۹ژورنتتایی ا او  راعتتت  ونن) تتو   اقتصتتاد 

د انتتتاي او  رتایونتتته Kinderhilfe-Afghanistan  ۹غیتتتر يبتتتي د افغتتتاپ ماستتتومانو یپتتتار  د  رمنتتتي رشېختتتک 

  شهتتتور   تتت ا فتتتدرا   تتته متتت ار  لتتتسي رتتتک د انتتتاپ  رتایونتتته DAUG  ۲افغتتاي  وننتونونتتتو  تتتوینک 

نتتتور رتایونتتته د  ۳د ستتتلواې ااتتت  او  ۱د صتتتاف  ینستتت  ی تتتوا   Afghanistan-Schulen  ۱رتتتتا  د  1رنستتتویګر   

 رانراد ادناور ینس (  ه مان مرسته چاپ رړ  د ی

 وننتونونتتو او لتتو  لتتا  ستتشېر د لتتادونک و  د   چتتک نومتتو   چتتاپ ستتو  رتایونتته د نېتتواد  ویتتو ا ونتتد  

-www.afghanistan تتو  چتتاپ ستتو  رتایونتته یتته  یلتته  تته و لتتا لوګتته وایتت  ستتو  د  ادارو او مؤسستتالو

ecampus.org ول   اڼک   ه ډاونلوډ روزی سئی 

- ۲۰۱۰دا رړنتتک  تته داستتک  تتا  رتتک لتتر د  رېتت.  چتتتک د افغانستتتاپ د یتتو و  د  رتتتتتتړو و ار  د  

 رلونو  ه مه سترالیژلت  لاپ رک راغه د  چک: (۲۰۱۴

د  رړو او د ښوونک د ښه ریفیت او  د  روونټو له د نولو  رتر  او علشتي مرلومتالو د یرایرویتو یپتار  "د یو و   

ا لنه د  چک  ه در  او  ښتو ژیو د درو رتایونو د ییټلو فرصت یرایر شي د لرلیشي نصا  د رلفورا  یپار  

  ا لتا د   یته دد امټانتالو   ته او  ښتو ژیو له د رتایونو او درو موادو ژیا   یه انگرل   ژیک   ه در 

 رله د  وننتونونو محصلیا او استاداپ نشي روزی عصر   نولو  لتا   او رتر  مرلومتالو لته زا رست   یتدا 

 رړ ی"

متتون. غتتوا و چتتک د درو رتتتایونو  تته یرایرویتتو د  د نیتتواد یتته  وننتونونتتو د  مرستتته ورتتړو او د چپختتر او 

.دوی د دد یپتتار  دا ا لنتته د  چتتک د یتتو و  د  رتتړو د موسستتالو یپتتار  یټچتتر نتتور دوراپ لتته د  تتای  ټتت  رېتت

 عنوانه درو رتایونه چاپ شيی ۱۰۰نر را   ه نا  ه 

 



لههټولولههووو اوههوونوههخه نیوو کههټوچې ههټوپههومسوکههبوخههټو ن ههوووبهه   و   ههووپههبویههو وپخه ویههټو

کنټ میههټونمههاو ونموملې هه سوما هههو ونمومهههوچههوو نههکوخکههونتولې ههکوکههو وپخه ویههټسول  هه ویولویههټونمو

 وکهه ولنهههتیورېهههتوپههن سوهوههویکوخهټومنکوپههبومههبوتنپههن وکههبوخهټوسههټوپېدېهه وکههه ونمومتموههخټومههبو و

نومیههپوخوچيو،ههوسونوههخه نیوونموو پهه ېيووخههټومنکوپههبومتپههنماوچشپنتیټههټو ومههه وکههوموول ههووخههټونومیههپو

غېههنو و نههکومونیپمنمیههټونمویت مهههوولههټووههویکو،یورمهه وپههن سورهه و ههووخههټو ههایوخههپ و   ههټوپههبون

و هوویټوخوترټوپنما

د مؤیفینتتو او زپروونټتتو یتته زتتوا  تتور   لتتار الستتت  ستتوی دی  لر تتو د رتتتایونو محتولتتا  د نړلوایتتو علشتتي  

مریتتارونو  تته استتاا یرایتتر شي  زتتو ییتتا نتتا ریتتدای شي د رتتتا   تته محتتتوی رتتک  ینتتک لیرولنتتک او 

زپتت  نیرلتتا  او نیتتورک مؤیتتسي او ستتتون د وی تتد  شي  نتتو یتته درنتتو یوستتتونټو   تته نیلتته منتتد لتتو لتتر  تتو 

 لا مون. له  ه ییټلک ی ه راویی.   لر  و  ه راللونټي چاپ رک اصلاح شيی

د دغه رتا   کمننه روو چ ډار    ه لرواا ډارتریه مشر  کاو د نغ یخکافغاپ ماسومانو یپار  د  رمني رش یه

رتایونو د  یريبيعنوانه يبي او غ ۱۴۰ وننتوپ د  ګرنارد نن لر دد مهایه یدو  ی د ړیورر لک ګښتد چاپ ی

 یازیست  دی    ر غا  ګښتچاپ ی

 & CIM  Center for International Migration( یتتته دفتتتتر او GIZ تتته  تتتانګړد لوګتتته د  تتتک ای  لتتتت  

Development تته افغانستتتاپ رتتک د رتتار  تتورد  ۲۰۱۹نتته لتتر  ۲۰۱۰یتته (   تته  چتتک  متتا یپتتار  لتتک 

    یه رومک مننه روای  نا  د  ووامټانا  یرایر رړ  

 یتتران ن لپلتتوا وننشتت  د  علشتتي مرتتیا روستتاپ یسيدارتتتر عبتتدایل  و لتترد رستتت د یتتو و  د  رتتړو یتته 

د  رئتتتیک    د ننګرنتتتار  وننتتتتوپرئتتتیک ا شتتتد يتتتار  صتتتدل ي  متتتان او ادار  یعبتتتدایتوا  یتتتازرر  

 ونن)یتتو رلیستتانو او استتتادانو   تته مننتته رتتوا چتتک د رتتتایونو د چتتاپ یتتړی لتتک ن تتویک او مرستتته لتتک 

-ورد  رتتړد د ی د دغتته رتتتا  یتته مؤیتتسي   تته ډاتتر مننتتدوی تتتا او ستتتاتنه لتتک رتتوا  چتتک زپتت  د رلونتتو

 رلونو  تار لک  ه و تا لوګه ګرانو محصل نو له و اندد رړی 

  تته نتتا یرلتتا  نتتر لتتو  ټشتتت ، ع لتت   فهتتیا  بیبتتي او ف تت  ایتتر یا نشدارنګتته د دفتتتر یتته نشټتتارانو 

 مننه روا چک د رتایونو د چاپ  ه یرزه رک لک نه ستړد ریدونټک نلک  لک رړد د ی
 

 د یو و  د  رړو و ار  سلارار ډارتر لحی  وردې 

   ۲۰۱۲  وازیرای   

 ۰۲۵۹۰۱۴۹۴۰   یل فوپ: د دفتر

 textbooks@afghanic.deايم  : 
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2Hyper Metropia ---------------------------------------------------------------------------------------------------  
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Retina --------------------------------------------------------------------------------------------------  

Neuronal -------------------------------------------------------------------------------------------------  

Visual AcuityVisual Fields ------------------------------------------------------------------------------------------  

Field of vision and Perimetry -------------------------------------------------------------  
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Auditory Pathway ----------------------------------------------------------------------------------  

 ----------------------------------------------------------------------------------------------------------  

Audiometer --------------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------------------------------  

 ---------------------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------------------------  

 

 

 ----------------------------------------------------------------------------------------------------------  

 ------------------------------------------------------------------------------------  

 ----------------------------------------------------------------------------------------------------------------  

Spinal Card-----------------------------------------------------------------------------------------------  

Cord reflexes ---------------------------------------------------------------------------------------  

 ---------------------------------------------------------------------------------------------------------  

Flexor reflex ---------------------------------------------------------------------------------------  

Scratch reflex ----------------------------------------------------------------------------------------  

Brain stem --------------------------------------------------------------  

Cortico spinal tract (Pyramidal tracts) ----------------------------------------------------------------------------  

Brain stem ----------------------------------------------------------------------  

Vestibular sensation
 



 

 

CerebellumBasal Ganglia ---------------------------------------------------  

Cerebellum and its motor Function -------------------------------------------  
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CSF 
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 Sensation of Vision 
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 Sensation of Tast 
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Pigmented

Visual acuity

RetinaSensory retina

PigmentedPhoto ReceptorBipolar

Ganglion layerCell bodies

Nuclear layerPlexiform

Outer PlexiformPhotoreceptorBipolarInner Plexiform

BipolarGanglionRodsCons

RetinaRodsCons

Rods
CylindricalDiskOuterInner segment

RodsBipolarRodopsine
OpsinRetinalVit.A

Rods

RodsDiskRodopsine

NaNa

RodsInner segmentNa-pump

NaNa

RodsResting membrane potential (RMP)

DepolarizationRodsBipolar

SynapsGlutamateSynaptic 
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post fiber(IPSP)

No AP—> no activity—>no vision in dark condition

۱۱۶rodsCons۴۶۱۰

A

vit ARhodopsin

Rhodopsin

Rhodopsin

vit A۲۱۴۳۱۴۴

PhotonRod

Rod
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PhotonRhodopsin-cis retinol

Meta rhodopsin

Transdusin

TransdusinRod

TransdusinPhosphodiestrase

PhosphodiestraseCyclic guanosine mono phosphatecGMP

cGMProds

cGMP

Rhodopsin kinaserods

meta rhodopsin II

rods

rods

۴۶۱۴

DecomposeRodsNaNa

SegmentPump +Na

RodsHyperpolarize

SynapseGlutamatePost synaptic

IPSPEPSP

RodsDepolarize

Hyperpolarize AP 

 Depolarize RhodopsinDecomposeRecompose

Cycle
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۱۱۷۶۴۸۸

 
۱۱۸۴۶۱۰ 

AdaptationLight and DarkRhodopsinDecompose

Light Adaptation
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Recompose

RhodopsinDark 

AdaptationPupil

RodsCones
ConesRods۴۶۱۴

۱۱۹۴۶۱۱ 

ConesVisual acuityWave 

lenth

ConesCone cells

ConesCones

Cone cells
Cone Cells

Cone Cells
۴۶۰۹ 
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۱۲۰rods۴۶۱۰

RodsBipolar
PigmentsIodopsinRetinalOpsin

Photo Pigment
OpsinBlueRedGreen

Cones cellsRhodopsinRhodopsinVisible light

SpectrumCones cellsIodopsin

Visible LightsSpectrum

RetinaRetina

Bipolar cellGanglion cellGanglion cellRetina

FoveaOptic discConvergenceOptic Nerve

foveaCones

Cones

RodsConesRod cellsBipolar

BipolarGanglionSynapseSynapse

convergenceSpatial summation

Rod cellsCone 

cellsBipolar cellSynapses
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RetinaAssociation Neurons

ModifyPhotoreceptor cell

Horizontal cellsOuter PlexiformPhotoreceptor cellsBipolar 

cellsSynapse

Amacrine cellsInner Plexiform layerBipolar cellsGanglion cells

Synapse

Inner Plexiform cellsBipolar layerAmacrineHorizontal

BipolarSynapseFeedback loop

Association NeuronsSynapse

Contrast

Neuronal

Optic foramenOrbit fossa

Optic chiasmaGanglion cells

Nasal RetinaCross

Ganglion cellsTemporal Retina

CrossingOptic Nerve

۱۲۱visual cortex۴۶۲۳
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Optic ChiasmaGanglion cellOptic tract
ThalamusLat. GeniculateOptic Tract

Sup. Collicoli
Lat. Geniculate GanglionOptic Radiations

Occipital LobeVisual CortexVisual Cortex

Retina

(Mental image)Image

Cones
ConesBlue, 

green, Red
Retina

Retina
ConesCones pigmentBlue, Green, Red

Wave Length۴۶۱۵

nmm

cones pigment

Visible Lightnmnm

Blue, Green, Red conesVisible Light

Lenth waveColor Pigment

Cones pigment

Cones pigment
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MonochromaticnmRed cones

Green conesBlue cones

Mono 

Chromatic Blue lightnmRetina

Blue cones

Blue

YellowGreen

Cones pigment
۴۶۱۶

۱۲۲Cones۴۶۱۵

(Blue Green Red) Cones
۱-۲۱ 

nmRedGreen ConesBlue
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ConesMiss

Green color blindness-Red۴۶۱۶

Red conesProtanopeVisual Spectrum

Red conesGreen Cones

DeuteranopeRed Cones

Red-Green Color BlindnessGenetic

GenesFemale X Chromosome

XXX

XYX

۸۴۶۱۶

TestIshihara 

chart

Red-Green Color Blindness
Red BlindGreen Blind

۱۲۳۴۶۱۶ 
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۶۱۶، م: ۱۲۴۷۲۲۱۴

Visual AcuityVisual Fields

Visual AcuitySnellen Letter Chart

E

m

E

n

nE

Visual Field (Perimetry)

Monocular vision
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Biocular vision

Perimetery

Field of vision and Perimetry

visual field

Nasal field of vision

Temporal۴۶۲۷

۱-۲۵۴۶۲۷

۱۲۵۴۶۲۷
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Eye movement and their control 

Muscular control of Eye Movement۱-۲۶

 Medial and lateral Recti Muscles 

 Superior and inf. Oblique Muscles 

 Superior and inf. Recti Muscles 

Oblique
۴۶۲۸

۱۲۶۴۶۲۸
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Auditory system 

۴۶۹، م: ۱۲۷۶

External EarAuricleExt. Auditory 

meatus

Middle earEear DrumTympanic membrane

Oval window

TemporalPars PetrosaAuditory ossicles

۷۹۶۳ 
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(Internal ear)

TemporalPetrosa(Chamber)

AuricalPinna

Exteranl meatusCeremonious glandsCerumen

SebumEar waxSebum

Ear drumTympanic membrane

OvalRound windows

MalleusIncusStapes

۷۹۶۳

Mastoid air cellsTemporal

Mastoid ProcessEustachianAuditory

Pharynx

Valsalva

Eustachian

malleus
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IncusStapesAnnular 

ligament

Buffer mechanism 

Impedance Matching -

AP

Impedance Matching

mm

StapesFact plate

mm=×

Impedance Matching۴۶۳۳

-  db (Decibel)

-  db

Decibel-unit

DecibelDecibel

Bel BelDecibel

۴۶۳۸ 

StapediusTensor tympaniAttenuation

CNS-

 m/sec

Tensor tympani

StapediusStapes
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cycle/sec

Attenuation reflex- db

Low frequency

۴۶۳۴

۱۲۸Labyrinth۶۴۷۲

Temporal bone

Bony Labyrinth

Membranous labyrinth

Endo lymphBony labyrinthMembranous labyrinth

peri lymph

Sub arachnoids spacePeri lymph

CSFEndo lymph

Peri lymph
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Bony labyrinthCochleaVestibule

Semicircular canalsCochlea

Cochlea

Scala Tympani

Scala MediaScala Vestibuli۴۶۳۴

۱۲۹ Chochlea۴۶۳۴

Scala VestibuliScala MediaVestibularReessner’s 

membraneScala MediaScala Tympani

Basilar MembraneBasilar Membrane

Organ of cortiElectro mechanical Sensitive cells(Hair 

cells)Hair cells

Action Potential (AP)

Reessner’s membrane

Scala vestibuleScala Media

Scala VestibuleScala Media
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Scala mediaScala

Hair cells

StapesFace plateOval windowLigament

Peri 

lymphScala vestibuliScala media

Basilar membraneScala mediaScala tempani,

,basilar fibersModiolus

۴۶۳۵

۱۳۰Stapes۴۶۳۵

Basilar fibers)OvalRound window(

Helicotrima)(. mm. mm۱2

Stiffness

Oval window

Low intensity

Low intensity

High frequency resonancesBasilar membraneLow 

frequencyBasilar membrane۴۶۳۵

Oval windowStapesFace Plate

Round window

Basilar 
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MembraneRound window

Fluid WaveBasilar membrane

HelicotremaTraveling wave

۱-۳۲ Basilar membrane

Basilar membrane

Natural Resonant Frequency

۴۶۳۵

۱۳۱Basilar۴۶۳۶۱۳۲Basilar

 ۶۳۶م:  ،۴

Resonant point

Stapes

High Coefficient of Elasticity
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۴۶۳۶

Amplitude

Stapes

A

B

C

D۴۶3۶

۱-33 sycel/sec

 

sycle/secHelicotremaApix

Scala vestibuliScala tympani

sycle/sec

Organ of Corti۴۶۳۶

۱۳۳۶۴۷۳
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Organ of Corti

AP

Basilar fibers

Hair cells

Inner Hair cells

µmHair cells

,8µ 

Hair cellsCochlear nerveSynapse

-hair cellsSynapse

Sound DetectionHair cells

APSpiral ganglion neuronal cellsCorti

Mediolus۴۶3۶

Spiral ganglion,Cochlear Nerve

CNSMedullaEpsi lateral

Contra lateralAuditory CortexTemporal lobeSup-Gyrus

۱۳۴Organs of corti۴۶۳۶  
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Determination of Loudness  

Hair cells

Hair cell

VibrationHair cell

Spatial Summation

Hair cell

۴۶38

۴۶۳۸

Determination of Sound frequency

Cochlea

Cochlea

Cochlea۴۶38

Brain stem

Place Principle۴۶۳۸ 
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Auditory Pathway 

CochleaVestibulao cochlearVIII 

Medulla 

oblongataMedbrain

Temporal lobeCerebral 

Cortex۷۹۷۰ 

۱-3۵ Spiral GanglionCochlea

VentralMedulla

Second orderBrain stem

Superior Olivary nucleusSecond order

Olivary nucleus

OlivaryLateral Lemniscus

Lateral Leminscus

BypassColliculus

Geniculate

Auditory RadiationAuditory 

cortexTemporal lobe

Brain stem

Brain 

stem

Brain stem Reticular activating 

systemBrain stem

CochleaCerebral cortex

۴۶۳۹
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۱۳۵۴۶۳۹ 

Function of the Cerebral cortex in Hearing
۱-3۵ 

Auditory cortexTemporal gyrusTemporal lobe 

Auditory cortex

 Primary Auditory cortex 

 Secondary Auditory cortex 
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Primary Auditory CortexGeniculate body

Secondary auditory cortexPrimary auditory cortex

۴۶۴۰

۱۳۶۴۶۴۰ 

primary auditory cortexPrimary auditory cortex

Tonotopic۱-3۶

۴۶۴۰ 
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Types of Deafness

CochleaAuditory nerve

Nerve deafness

Conductive deafness

Cochlea

CochleaTympanum-

ossicular systemCalcification

Cochlea۴۶۴۲

OtosclerosisDiabets millatus

۸۲۲۷

۱۳۷Audiogram۴۶۴۲

Audiometer

AudiometerAudiometer

Earphone
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decibel db

۴۶۴۲ 

Balance and Structure of related organs 
Static 

labyrinthVestibuleUtricleSaccule

GravityEvaluatingLiner 

acceleration and deceleration

Static labyrinth

LabyrinthKineticSemicircular Canals

Evaluating

UtricleSacculemm

EpithelialMaculaUtricle

SacculMacula

SupportingHair cellsHair cellsStereocilia

VilliKinociliumCiliumMatrix

MatrixOtoliths

GravityHair cellsBending

Action potHair cellsKinocilium

DepolarizationHair cellsKinocilium

Hair cellsHyper Polarization۴۶۷۵ 
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۱۸۳۶۴۷۹ 

TippedGravity

Hair cells

Hair cells

GravityHair cells

AP

Hair cells

Dealt

Tone

Kinetic Labyrinth

TransverseCoronal planeSagital Plane

Ampulla

Crista Ampullaris
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Crista

CupulaCupulaCrista۷۸۸۳

Crista Hair cells

otoliths

Semi circular

Endo lymphAP

Catches upMomentum

 Kinetic Labyrinth 

 

 

 

 

 

 

 

 

 

 

 

۱۹۳Semi circular۶۴۸۰
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Gustatory- Taste- Sensation

 

Taste & smell Sensation

Test buds

 

۱۴۰Taste bud۴۶۴۷ 

Neuro physiologicTaste cells۱۳

22۲۲

Glutamate+H

Sour, Sweet, Salty, BitterUmami۴۶۴۵
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Taste budsThresholdSour

HclNM

MQuinineM

۱۱۴۶۴۶ 

Taste blind

Phenyl Thio Carbamide

-

Taste budsMitotic Division

Taste budsPapillae

 Vallate 

 Fungi formMushroom shaped 

 (Leaf-shaped) Foliate 

 (Filament shaped) Filiform

1  NaCl 

1.1 NaF

CaCl

NaBr

Nal

LiCl

ClNH

 KCl
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۱۴۱Papillabud Taste۶۴۶۶

PapillaeEpiglottis

Taste buds- ,

45

۴۶۴۷

Taste budsFiliformFiliform

Taste buds

Vallate papillae۸۱۲

PapillaeV

Fangiform papillae

FoliateTaste buds
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TastantsSalivaTaste

Taste cellsDepolarization

AxonesAP

NeorotransmetersAP

Salty+Na

Depolarize 

Sour+HDepolarize

Halogenated acidsLeadBeryllium۴۶۴۵

 

 Long chain org-Sub 

 AlkaloidsQuinineCaffeineStrychnine

Nicotine۴۶۴۵ 

۱-2 ۵

Saccharin

Taste Beds

Umami taste
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L-Glutamate

Meet Extracts and aging cheese۴۶۴۶ 

Taste budsCNS

 2/3Lingual-NChorda Tympani

Facial-NTractus Solitarius 

 Gloso 

pharyngealTractus solitarius 

 PharyngealVagusTractus 

Solitarius 

Tractus Solitarius

Gustatory Cortex۴۶۴۷

۱۴۲ ۴۶۴۸
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Olfaction 

Olfactory Racess

Subjective

Camphoraceous, Musky, Floral, Pepperminty, Ethereal, PungentPutril

cm-Olfactory 

membrane۱۰۱۶۶ 

Olfactory cellsBi-PolarCNS

۱۴۲Olfactory tract۶ :۴۶۴، م
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Bowman’s gland

Olfactory cellsAPAP

۴۶۴۹

۱۴۳olfactory membraneOlfactory bulbOlfactory tract

Olfactory epithelium

Methyl mercaptan

-

-۱82۰ 

Anosmia

Hyposmia
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Dysosmia

%۸۰
۱۰۱۶۹

Integumentary System 
۱2۱۵

Interface

 

The Rule of Nines

99۱8۱8

۱۵

9۱۶۱7۶۱۸۸
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Epi-DermisDermisHypo dermis

۱-۴۵ 

AnemiaShock

Small PoxChicken Pox

AcneWarts



 

 
(62) 

 

Protection

UV_ Rays

۲–Sensation 

۳–Temperature Regulation

ml/min/  gm Tissue

- ml/min/  gm Tissue

۴–D-VitRays -UVD -Vit۷۳۳۷

۵–Excration

Hypo Dermis

Hypo Dermis

Fibro Blasts, Adipose cells

Hypo DermisSub- Cutaneous TissueSuperficial Fascia

New born Infants

 ۱-۴۵

1 –Dermis :Hypo Dermis

2 –Epi- Dermis:DermisEpithelial

DermisHypo DermNerve Endings
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Free Nerves EndingHair Follicle 

ReceptorsPacinian CorpusclesMeissner’s corpuscles

Ruffini,s

Adaptation۴۵۶۰ 

DermisReticular layerPapillary 

layerHypo DermisCleavage lines

۱-۴۶

Scar line

۹۱۴۹
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DermisStria

Stria- Gravidarum

DermisPapillary layerEpi- Dermis

Epi- DermisEpi- Dermis

۱۴۷۹۱۵۷

Epi- Dermis Stratified Squamous

Papillary layerBasment Membrane

DermisPapilla

KeratinocytesKeratin

Melanocytes

Langerhans cells

Markel’s

Epi- Dermisdermis
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Stratam Corneum 

Stratam Lucidum  

Stratam Granulosum 

Stratam Spinosum 

Stratam Basal۹۱۵۷ 

 
۱۴۸۹۱۴۸ 

ThinThickEpi- Dermis

 

- mm

mm

Stratam Corneum

Stratam Lucidum

Keratohyalin

Stratam granulosum

Keratohyalin

Lamellar body

Stratam spinosum

Lamellar body

Stratam basal
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St. Corneum

MelaninPigments

Ultra violet rays

Freckles, Moles,

(Nipples & Areolae)

TyrosinaseTyrosineDopa Quinone

BrownBlack

MelanocytesMelanosomes

Keratinocytes

۱۴99۱۵۰ 
AlbinismVitiligoTyrosinase

NippleAreula
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Mask of Pregnancy

Med line

Vit A

Pale

CyanoticCyanosis

Fur

Nipple

Lanugo

Terminal Hairs

Scalp

LanugoVellus Hairs

PubicVillusTerminal Type

۹۰3۵Terminal type

VillusTerminal type

Pubic

Pubic

Shaft

RootRootBulbRoot

ShaftKeratinized

MedullaCortexCuticle
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۱۵۰۹۱۵۱

MedullaSoft 

Keratin

CortexHard keratin

Cuticle

EpidermisDermisDermal Root Sheath

Epithelial Root Sheath

Growth stage

Resting stage

3۰1۰۵
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Scalp
mm/ hs

BulbMatrix
MedullaCortexKeratinocytes

SmoothArrector pili

goose flesh) goose Bumps 

۱– Sebaceous glandsAlveolarSebum

LipidLysis

Holo- Crine type

Hair Follicle

۲–Sweat glandsApocrineHolocrine

MerocrineTubullarSweat 

Pores۷۳۴۰ 
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Apocrine sweat gland

Labia majora

Sex

- Methyl - - Hexenoic acid

Sexual Maturity

3–Ceruminous glandsMerocrine type

CerumenEar WaxWax

۴–Mammary glandsApocrine Sweat glands

Nails

Claws or Hooves

Grasping

Scratching
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ProximalNail rootDistalBody

Nail foldNail grove

Epo nychium

Nail bedNail matrix

LunulaThumb

Stratam Corneum

Resting stagemm/ hs

Aging
 

Melanocytes

Age spots
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Xerosis

Dehydration۵۲۶۱

 

Iris

Iris

Pupil

PupilMydriasisMiosis

Retina

PigmentedSensory

MyopiaHypermetropia
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Myopia

BicancaveHypermetropia

 VIII

Temporal lobe

Conductive defness

 

BitterSaltySourSweetUmami

Tate blind

Tast buds

 cm-

 -Vit D

Precursor
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Pupil

AMiosis      BMydrasis 

CEmmetropiaD

Avascular

AIrisBConjuctiva

CCorneaDSclera 

Myopia

AB

CD

HYperonetropia

AConvex lensBBicancave lens

CCylindrical lensDSpherical lens 

ADecible unitBDeoptor

CCubec meter     D

AOrgan of cortiBStapes

CBasler membranDCochlea

Auditory cortex

AOcciptal lobe     BTemporal lobe 

CParital lobe     D

CochleaAuditory nerve

AConductive deafnessBNerve deafness

CAD
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ATaste budsB Taste buds

CVallateDfoliate

APapillaBTaste buds

CFiliformDVallate 

Acm  – Bcm  –  

Ccm  – Dcm  – 

APacinar corpuscleBMeissner’s orpuscle 

CFree nerve ending    DGolgi tendon organ 

Organ of corti

Attenuation reflex- db
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 Scratch 

 Brain stem 

 Corticospinal Tract 

 Brain stem 

 Vestibular sensation 

 CerebellumBasal Ganglia 

  

  

 Carpus callosum 

 Somatic sensation 

 Limbic system 

 ۰-    
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۶

۳۹۷م  -۵

۶۶۹م  -۲

Brain stemBrain stem
۸۰۹م  -۶

CerebellumBasal Ganglia

۶۸۱م  -۲

Cerebellum

Cerebellum

Basal GangliaCorpus StriatumSubstantia nigra 

subthalamic Nucleus

۶۹۸م  -۲
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۷۹۳م  -۶

Somatosensory cortex

۷۱۴م  -۲
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2۱

Brain StemCerebrumDiencephalon

Cerebellum

Axone

Brain StemSpinal CordSpinal Card

۲۳۹۵۳۹۶ 

۵۳۹۷

Spinal cord

Neuroglia

Spinal CordGray matterWhite matter

Gray Matter

White Matter۶72۵

White MatterGray Matter

Spinal CordWhite matter

Gray Matter۶۷۲۵

Dura Mater

Arachnoid materPia materArachnoid 
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materSub arachnoid space

Cerebrospinal fluid۶۷۲۵ 

2۱۶۷۲۵ 

MeningesDura mater

PeriosteumDura 

mater

22

Dural Sinuses2-2 

۵۳۹۶ 
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22Piamater۵39۶

Dura MaterVertebral CanalTubularSpinal cord

CordDuralSpinal cord

Sacral

Spinal cordSpinal cord

Epidural spaceDural

22

AdiposeSpinal cord

Spinal cord۵ ۳۹۶ 

Dura materSub dural 

hematomaSoft tisuue

۵ ۳۹۶

Arachnoid mater Dura materPia mater

Pia Mater
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Meningitis  

۵ ۷۳۹

Spinal Cord 

vertebral canalForamin Magnumvertebral 

canalcmcm

spindle shape

cervicalLumbar

Lumbar

Spinal CordConus Medullaris
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23Furamen magnum۵ ۴۰۲

LumbarSacralFilum terminalis

TerminalisFilum Cauda equine
۵ ۴۰۲ ،۶ ۷۶۸

Cervical

SacralLumbarCoccygeal
۶ ۷۹۶

Spinal cordSpinal cord
۶ ۷۹۶

Cervical nerves = 

Thoracic spinal nerves =  

Lumbar spinal nerves =  

Sacral spinal nerves =  

Coccygeal nerve =  

Inter vertebral 

foramenCervical nerveOccipital

Atlas

LumbarSacral

Spinal cord

Fissuramm

Antero lateral sulcus

Posterior Median Sulcus

Spinal Cordmm

Gray mattersulcus

SulcusInter mediolateral Sulcus
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mmSpinal cord
۶ ۷۷۰ 

2۴۶ ۷۷۰ 

Spinal cordGray 

matterWhite matter

Spinal cordCell bodies

H

Spinal canal Gray matter

Gray horn
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2۵۶ ۷۷۱

ThoraciclumbarHorn

hornGray horn۶ ۷۷۰

Golgi type IGolgi type II

 

Golgi type I neurons

type IHorn

Spinal CordTract

Type IIGolgi type II neurons 

Post Horn

horn۶ ۷۷۱

Spinal Cord

  

  

Spinal Card

Motor Functions of spinal card

Brain Stem
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Cerebrum

۲ ۶۵۵

 

Gray Matter2۶

Gray Matter

Gray Matter

Brain StemCerebral Cartex 
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2۶ ۲ ۶۵۵ 

SegmentGray Matter

Somato Sensory

Anterior motor neurons

Inter neurons

Gray MatterHorn

Lower motor 

neuron

Alpha motor neurons

Gama motor neurons
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unit rMoto2۶۵۶

Gamma motor neurons

Horn

A

Intrafusl

Muscle SpindleTone

۲ ۶۵۷

Inter NeuronsSpinal CardGray Matter

۲۶Horn

Horn

Excitible

Anterior gray horn

Spinal Cord

۲ ۶۵۶
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۲ ۶۵۶

Tract in Spinal Cord

Short Tract

Long Tract۶۷۷۲

۱ :Short Tracts

A

BCommisural tract

Long TractsSpinal Cord

AAscending Tracts
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BDescanding Tructs

Ascending tractsAscending Tract

 First order Neurons  

Second order Neurons 

Third order Neurons۶۷۷۳

First order Neurons

Post gray horn

Ganglion

Second Order NeuronGray horn

Spinal 

Card

Second Order

White FuniculusFirst Order

Third order neuronsSub cortical

۶۷۷3

Ascending

Anterior Spinothalamic TracttractSecond order

TractChief sensory Nucleus

Post horn

oblique

Medula, Pons, Mid brain, Brain Stem

۶773

TrcatGray horn
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Brain Stem

Spinothalanic Tract

cerebral cortex

Tract

ItchingTichkling

۶۵۷۷ 

Lateral Spinothalamic Tract :Second order neurons

Tract۲۷
TractColumnGray Matter

Tract 

AMarginal NucleusTractFast Pain

BSubstantia gelatinosa of RolanduSlow Pain

۶۷۷۳

MarginalSubstantia

TractPons, MedullaMidbrain

Anterior Spinothalumic Tract

Spainothalamic TructBrain stemReticular Formation
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Lateral Spinothalamic TractMedullaLemniscus

TrucrtSpinothalamic ۶ ۷۷۶

 

2۷Spinothalamic tract۶ ۷۷۶

Lateral Spinothalamic TractSpainothalamic Tract

Third Order Neurons۶۶۷۷
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۶۶۷۷

Ventral Spino Cerbellar TractGowers Tract

Second Order

Lateral White column

 TractPast Gray HornMarginalSecond Order Neurons

Lumbar

Order Neurons

Marginal 

Cells

Marginal Nucleus

Column eWhit۶۶۷۷

PonsMidbrain

Superior Cerebellar PeduncleCerbellumCerbellum
۶ ۷۷۶

۶۷۷۷ 
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2-8 Spinocerebral tract۶ ۷۷۷

Dorsal Spino cerebellar TractFlechsigs

Direct Spino Cerebellar TractSpinocerebellar tract

Second OrderTract

Dorsal SpinocerebellarLeteral Column

Upper LumbarLumbarSacral

DorsalLumber۶۷۷۷

Gray MatterClarkeClarke

Second OrderLateral Colomn

Medulla Oblongata

CerebellumCerebellum
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Ventral Spinocereberal tract

Tract

Spinotectal TractTractSecond Order

Lateral white column

Spinothalamic Tract۶۷۷۷

Chief SensaryCervical

MidbrainSpinathalamic Tract

MidbrainSuperior ColliculusTract

Spinovisual

Fassciculus DorsolateralisLissaurer TractFirst 

Order

Tract

Spinoreticular TractSecond Order

Brain StemReticular Formation۶۸۷۷

Spinoreticular TractReticular activity

۶ ۷۷۸
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Spino olivary TractWhite Column

medulla oblongata



 
(99) 

 

Olivarycerebellum

proprioception

Spino Vestibular TractWhite ColumnTract

Vestibular Nucleus

Proprioception

Fasciculus Cuneatus Fasciculus GracilisAscending 

posterior Column Tract

First Order۶۷۷۹ 

 



 
(۱۰۰) 

 

White Column

Medulla oblongata

Fasciculus GracilsMedullaGracilsFasciculus cuneatus

MedullaCuneaturs

Second Order

Midbrain PonsMedial - Laminscus

Order

۶ ۷۷۹

Posterior White Columne

۱: Tactile Sensation

2 :
3 :

4 :

5 :
۶۷۷۹

۱: 

2 :

3 :

4 :Sensory Ataxia 
۶ ۷۸۰
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۲ ۶۶۵

۱: 

2 :

3 :Hematomao۶ ۷۸۷

Reticulo spinal tract, Cartico spinal tractVestibulo spinal tract

Excitibility

۲ ۶۶۵

۱ :Complete Transection 

2 :Incomplete Transection  

3 :Hemisection  
4 :Diseases of Spinal Cord 

Complete Transection 

۶۷۸۶
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AParalysis of the limbs 

Quadriplegia

Tetraplegia

LumbarSacral

Para plesia

BFlaccid Paralysis

Flaccid Paralysis

CLoss of reflexes

۶۷۸۶
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Gray horn
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G
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LT

2: T۱

Cardio vascular center
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mmHg

۶۷۸۷

2: 

 

Cord reflexes

۱: Postural and Locomotive reflexex of Cord

APsotive supportive reflexe

Flexion

ExtensorFlexor
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Proprioceptors

۶۶۳م:  ۲، ۸۷۹ ۳

BSegmental Static reflexes

Flexor

ExtensorFlexorExtensor

FlexorExtensorCrossed extensor 

reflexes

2۶۶3 ۶ ۸۷۸ 
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۲1۰FlexorextensorCrossed ۲ ۶۶۲

spasm

Spasm

Muscle Cramps
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۲ ۶۶۵

intestino 

intestinal reflexes

Eva cuation reflex

intestinal reflexes iceritonP۲ ۶۶۵

Afferent Nerve

Biological Trasducer

۶ ۷۴۳

Spinal Cord

۱:-Muscle Spindles
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2:- Golgi Tendon Organ

2-۱۱ 

۱۰-3۱2-5 

Intrafusal Fiber

Interfusal

Extrafusal۶ ۸۶۹
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IntrafusalExtrafusal

Intrafusal

۶ ۸۶۹
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IntrafusalHorn

Gama Efferent

Extrafusal۲ ۶۵۶ 

 
2-۱2 ۲ ۶۵۶

Primary Sensory

Secondary Sensory۶۸۷۰

Primary Sensory nerve

Primary ending

 7۰-
۱2۰ Spinal Cord۲ ۶۵۷ 

2-۱3 ۲ ۶۵۷
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Secondary Sensory nerve

۸ Secondary 

ending۶۸۷۰

Muscle Spindle

CerebellumCerebral Cortex

۱: Stretch Reflex

2 :۶۸۷۱

Golgy Tendon Organ)( Golgy Tendon Organ

ExtrafusalGolgy tendan Organ

۶  ۸۷۲ 
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Golgy Tendon Organ

Golgy Tendon 

Organ

Golgy Tendon Organ 
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Spinle Cord

IPSP

۶ ۸۷۲

Reflexes 

Definition and significance of reflexes 

 

Retina
۶ ۷۶۱ 

Reflex arc

Reflex arc

۲-۱۵

 Receptors 

afferent

 Afferent nerve 

afferent

 Center 

afferent

 Efferent nerve 

Efferent nerve

 Efferent organs 

Efferent
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AfferentEfferent

2۱۵۶۷۶۲ 

Classification of reflexes

 Whether inborn or acquired 

 Situation of center 

 Purpose – functional significance 

 Number of synapses 

 Clinical basis۶۷۶۲ 

I  
 

 Un conditioned reflexes or inborn reflexes 

۶۷۶۲

 Conditioned reflexes or acquired reflexes 
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۶۷۶۲

II  

 

 Cerebellar reflexesCerebellarCerebellum 

 Cortical reflexesCerebral cortex 

 Midbrain reflexesMidbrainMidbrain 

 BulbarMedullary reflexesBulbarMedullary

Medulla oblongata 

 Spinal reflexesSpinal cord

 

i Segmental spinal reflexes 

ii Intra segmental spinal reflexes 

iii Supra segmental spinal reflexes 

III  
 

 Protective reflexes or flexor reflexes 

withdrawalflexor

flexionflexor
۶۷۶۳

 Extensor reflexesAntigravity reflexes 

Extensor
Extensor

Extension
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IV  

 Mono synaptic reflexes

Mono synapticMono synaptic

 

 Poly synaptic reflexes

Poly synapticflexor 

V 

 Superficial reflexes 

 Deep reflexes 

 Visceral reflexes 

 Pathological reflexes 
 

Superficial reflexes

Mucous membrane reflexesSkin 

reflexes۶۷۶۳

 Mucous membrane reflexes

۲ – ۱ 
 ۲ – ۲ 

Deep reflexestendon

Tendon reflexes

2۱۶ ۷۶۳

Afferent
Efferent

۱ VVII
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۲ VVII

۳ V
VXCervical

۴ 
IXX

X

۵ 
IXX

X

22۶ ۷۶۴

۱ 
Jaw Jerk

V

۲ Biceps Jerk BicepsC  – C 

۳ 
FlexionFlexion 

T  – C 

۴ Knee Jerk Patella
Extension 

LL 

۲-۳ ۶ ۷۶۴ 

۱ 
Scapula

CT 

۲ 
Umbilicus

TT

۳ 
Ilial

Umbilicus
T  – T 

۴ Cremasteric L  – L 

۵  
Flexion

LS

۶ 
Bulbocavernous

BulbocavernousS  – S 

۷  SS 
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Visceral reflexes

 Pupillary reflexes 

 Oculocardiac reflexes 

 Carotid sinus reflexes 

Pupillary reflexesPupilsize
Pupillary

a Light reflex 

b Accommodation reflex 

c Ciliospinal reflex 

 Light reflexRetina

Light reflex 

a Retina

۶۷۶۵ 

b light reflex Retina

 

 Accommodation reflex

 

a Constriction of pupil 

b Convergence of eyeball 

c LensIncrease in anterior curvature of lens 

 Ciliospianl reflex
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b Oculocardiac reflex

 

c Carotid sinus reflexCarotid sinusCarotid 

sinus reflex۶۷۶۵

Pathological reflexes

Pathological

 Babinski’s signPlantarBabinski’s

Babinski’s reflexJoseph Babinski

Babinski’s

Babinski’sBabinski’s sign

Negative Babinski’s signBabinski’s

Upper motor neuron

Pyramidal tractMyelination 

 Clonus

ClonusHyper 

tonicityPyramidal tract

 

ClonusAnkle clonusQuadricepsPatella clonus

Ankle clonusAnkle clonus

dorsiflexionAnkle joint
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DorsiflexionKnee joint
۶۷۶۵

Patellar clonusClonusPatella

PatellaIndex

Quadriceps۲ ۶۶۰۷۶۵

Pandular movementTendons jerk

PandularHypotonicityCerebral 

lesion۶۷۶۵ 

Properties of reflexes

 One way conduction

Bell magendie

effector organs 

 Reaction time

afferentefferent

 

 SummationSummation 

 Spatial summationafferent

Sub threshold

SummationSpatial summation۶۷۶۶ 

 Temporal summationSub threshold

Temporal 

summationSpatial summation

۶ ۷۶۶ 
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 OcclusionFlexor

۲-۱۶

ABAB

Tension

Tension 

ABTensionunits
ABtension 

(A+B) Tension
Occlusion

Occlusion

۲۱۶occlusion۶ ۷۶۶

 Subliminal Fringe

Tension

TensionA

Tension

B

TensionAB
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TensionAB

A+B=Tension

TensionSubliminal fringe

Spatial summation

2۱7Subliminal fringe۶ ۷۶۷ 

 Recruitment

RecruitmentTemporal summation

Plateau

۶۷۶۷

 After discharge

 Rebound phenomenon

Rebound phenomenon

 Fatigue

۶۷۶۷ 
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A Reciprocal inhibitionFlexorExtensor

Antagonist

flexorFlexor muscle

Extensorreciprocal inhibition

B Reciprocal innervationReciprocal

Sherrington

Sherrington’s lawspinal cord

AfferentEfferent۶۷۶۷

 Upper motor neuron lesionUpper motor neuron

Babinski’s sign

 Lower motor neuron lesionLower motor neuron

 

Flexor reflex

Flexor

Flexor

Nociceptive

Flexor
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Flexor

Flexor

Withdrawal Reflexes

۲۱۸Flexor

Flexor

flexorHorn

Spinal cord
۲ ۶۶۲

2-۱8 ۲  ۶۶۲

Flexor
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flexor reflex

۲ ۶۶۲

2۱9Crossed extensor۲ ۶۶۳ 

22۰Flexor۵ ۴۰۵

 

Scratch reflex 
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۲ ۶۶۴

Brain stem

Cortical and Brain stem control of motor functions 

Brain stemBasal gangliaCerebellum

۲ ۶۶۷

Cerebral cortex

Brain stem

Cerebral cortex

2-2۱ 

 Broca’s area and speech2 – 21 

PremotorSylvian

۲ ۶۶۸
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22۱ ۲ ۶۶۹ 

 Voluntary eye movement field

۲۶۶۹

Occipitalvisual cortex
۲ ۶۶۹

 Head rotation area

۲۶۶۹ 

 Area for head skillsPre motor area

Motor apraxia۲ ۶۶۹ 
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Cortico spinal tract

spinal cord

spinal cordspinal cord
۵ ۴۰۸ 
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22Corticospinal tract۵ ۴۰۸ 

Pyramidal tractcorticospinal tractpyramidal tract

medulla oblongatapyramid

Pyramid Tract

-

Pyramidal tract

Senile TremurePyramidal tractupper motor neurons

۶ ۷۸۰ 

Pyramidal tractcerebral cortex

 Giant cellsBetz cellspyramidal cells

frontal lobePrimary motor area 

Pyramidal tract 

micronGiant cellBetz 

cell۲ ۶۶۹ 

Betz micronSpinal cord

m/secSpinal cord

cortico spinal tract

Betzcortico spinal tract
۲ ۶۶۹ 

Cortico spinal tractPrimary 

motor cortexSupplementary 

motor areaSomato sensory

upper motor neuron۶ ۷۸۱ 
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223Pyramidal tracts۶ ۷۸۱ 

Pyramidal Tract

Corona Radiata

White materAscending

Cerebral CortexFan like 

structure

AscendingCerebral cortexDescending۶ ۷۸۱
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Internal capsuleBrain stem

internal capsulecaudate nucleus

lenticular nucleus

In ponsInternalMidbrainponsPons

PonsPons

Medulla 

oblongata۶ ۷۸۳

In medullaCortico spinal

PyramidCortico spinal tractpyramidal 

tract

Medullapyramidal tract

in spinal cord

crossed 

pyramidal tractlateral cortico spinal tractcortico 

spinal tract

Spinal cordpyramidal 

tractcortico spinal tractanterior 

cortico spinal tractTractspinal cord
۶۷۸۳
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2۴ ۶ ۷۸۳ 

Tract

۱ 
CortispinalBetz

  

 Upper motor

۲ 
corticospinalBetz

Ex
tr

a 
Py
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m

id
al

۱ 
Medial Longitudinal

Vestibular

 

Superior cellular

 

 

 

۲ 
Anterior 

Vestibolospinal
Vestibular

۳ 
Lateral 

Vestibolospinal
Vestibular

۴ Reticulo spinal

PonsMedulla

Reticular formation

  

  

 

۵ Tecto Spinal

۶ Rubrospinal

۷ OlivospinalOlivary
Proprioception
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TractThoracicCortico spinal 

tractspinal cord

Pyramidal tractPyramidal

Gray horn

Motor neuronMotor neuron

Spinal cord

pyramidal

Upper motor neuronspinal cord

Lower motor neuron

Pyramidal tractPyramidal tract

Cerebralspinal cord

۶۸۸3
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۲۲۴Pyramidal tract ۲ ۶۷۰ 

Pyramidal tractPyramidal tract

Upper motor neuron lesionPyramidal tract

Extra pyramidal

Pyramidal tractCerebro vascular accidentC.V.A

HemorrhageThrombosis
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 Voluntary movementPyramidal tract

ShoulderHip joints

 Muscle tonePyramidal

spastic paralysisUpper motor neurons

 ReflexesPyramidal

Plantar reflex

Babinski۶۷۸۳

 Cerebral cortexCerebral cortexPyramidal

ToneHypertoniaSpasticityMonoplegia

Hemiplegia

 Internal capsuleInternal capsulePyramidal tract

Hemiplegia

 Brain stemBrain stemPyramidal

VIVIIHemiparesis

۶۷۸۳

 Spinal cordCortico spinal tract

HemiplegiaQuadriplegia

ThoracicLumbarParaplegia
۶۷۸۳ 
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Brain stem

Brain stemMedulla oblangataPonsMid brain

 Brain stemSpinal cord

Brain stem۶۸۰۹ 

 Brain stem

 

Brain stem

A Medulla oblangata

PonsSpinal cord

 Respiratory center

 Vasomotor center
۶۸۰۹

 Deglutition center

pharyngealesophageal 

 Vomiting center

 Salivary nucleiSaliva
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 Cranial nerve nucleiXXIXIIVIII

OblangataVagus

۶۸۰۹

Accessory nerve

Hypoglossal nerve
۶ ۸۰۹

 Vestibular nucleiSecond order

B Pons 

 PonsCerebellumCerebral cortex 

 PyramidalPons 

 Pons 

 PneumotaxicApneusticPons 

 PonsMedulla oblongata

۶ ۷۱۰ 

C Mid brain 

Mid brainBrain stemponsDiencephalon

TectumCerebral peduncle

 Tectum 

TectumSuperior colliculusInferior colliculus
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a Superior colliculus

Tecto spinal tractSuperior colliculus

۶۸۱۰

Superior colliculusEfferentOcculomotor nerve

Light reflex

Superior colliculusOptic tractAfferent

b Inferior colliculus

Inferior colliculus

Vocalizatioin reflex۶۸۱۰

 Cerebral pedunclesCerebral peduncles

 PeduncleBasis peduncle 

 Substantia nigra 

 Tegmentum 

A PeduncleBasis pedunclePyramidal tract

B Substantia nigraSubstantia nigraBasal 

ganglia

C TegmentumSubstantiaPonsReticular formation

Tegmentum۶۸۱۰
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۲۲۵Corticorubrospinal pathway۲ ۶۷۱ 

Red nucleus

superior colliculus۶۸1۰

CerebellumVestibular apparatus

 

 
۶۸۱۰ 

  

  

 skilled movement

۶ ۸۱۱ 
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۲۲۷Afferent ۶ ۸۱۱  ۲۲۶Efferent ۶ ۸۱۱ 

Vestibular sensation
Vestibular apparatus

Temporal

CerebellumBasal Ganglia

Cerebellum

Basal Ganglia 

۲۶۸۱

Cerebellum

Basal ganglia
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Cerebellum

Basal Ganglia۲ ۶۸۱ 

Cerebellum and its motor Function

CerebellumSilent area

Cerebellum

Cerebellum

Cerebellum

Playing PianoCerebellum

Cerebellum

Cerebellum

Cerebellum

Cerebellum

۲۶۸۱

Cerebellum

CerebellumCerebellum

Cerebellum
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Cerebellum

Cerebellum

Cerebellum

CerebellumExcitability
۲ ۶۸۱ 

CerebellumCerebellum

 Anterior Lobe 

 Posterior Lobe 

 Flocculonodular Lobe 

Vestibular
۲ ۶۸۱ 

۲۲۸Cerebellum ۲ ۶۸۱ 
۲۲۹Cerebellum

 ۲ ۶۸۱ 
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۲-۲۸ Cerebellum

CerebellumVermis

VermisHips Joints

VermisCerebellumCerebellumHemisphere

Cerebellum

CerebellumLateral

Cerebellum۲ ۶۸۲ 

Neuronal Circuit of CerebellumCerebellum

cmcm22۸
FoliumCerebellum

Cerebellum2۶82 

Cerebellum۶ ۸۳۱

CerebellumInput Pathways to the CerebellumCerebellum

231
Cortico panto cereberallPre-Motor area

CerebellumPontil

CerebellumBrain Stem

 Olivo cerebral TractOliveCerebellum

OliveBasal gangliaReticular formation
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 Vestibulo Cerebral FibersVestibular apparatus

Brain StemVestibular

CerebellumFastigi۲ ۶۸۳ 

 Reticular Cerebellar FiberBrain StemReticulo 

FormationCerebellum

Cerebellum۲۶۸۳ 

۲۳۰Spinocerebral tract۲ ۶۸۳۲۳۱Cerebellum۲ ۶۸۱

CerebellumEfferentCerebellum

Dentate, InterposedFastigi

cerebral cortex

Cerebellum

CerebellumCerebellum
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Cerebellar Cortex

Cerebellum

CerebellumCerebellum

Cerebellum۲-۳۲  

CerebellumVermis

FastigialBrain stemPontil

Cerebellum

Cerebral cortexBasal 

gangliaBrain stemReticular Formation
۲۶۸۳

CerebellumDentate

Cerebral cortex۲ ۶۸۴ 

۲۳۲Cerebellum ۲ ۶۸۴ 
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CerebellumCerebellum

Gray matterWhite matter

CerebellumGray matter

Plexiform

Purkinje layer

Granular layer

Cerebellum

Cerebellum۶ ۸۲۹

CerebellumCerebellum۳۰

۳۰
۲ ۶۸۴ 

۲۳۳۲ ۶۸۴ 
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CerebellumAfferent fibers to cerebral cortex

Cerebellum

Climbing Fiber 

Mossy Fiber

ClimbingOlivaryMedullaOlivary

ClimbingCerebellum
۶  ۸۳۰ 

ClimbingClimbing

Cerebellum
۲ ۶۸۴ 

Mossy FibersClimbingMossyBrain stemPonsMedulla

Mossy

CerebellumGranular

Granular

CerebellumClimbing

Mossy

Cerebellum

Cerebellum

Basket cells 

Stellate cells

Cerebellum
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۲ ۶۸۴ ،۶۸۳۵

Cerebellum

Cerebellum

Vestibulo Cerebellum

Vermis

Spino cerebellumVermis

Cerebro cerebellumCerebellum
Somato sensory cortex

Cerebellum
Cerebellum

۱/۱۰ 
۲۶۸۶

Cerebro CerebellumCerebro Cerebellum

Cerebellum

Cerebellum

Cerebellum

2۶89

CerebellumCerebellum
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Cerebellum

Cerebellum

Cerebellum

Cerebellum

Cerebellum

DysmetriaCerebellumDysmetriaDysmetria

Over shootingHypermetria
Hypometria

Cerebellum
Over Shooting
Hypometria۲۶۸۹۶۸۴۱ 

Ataxia

DysAthria

Cerebellum

Dysathria۲۶۸۹

Intention TremorTremor
Cerebellum

Tremor
TremorIntention Tremor

۲۶۸۹۶۸۴۱

Basal GangliaBasal gangliaCerebellum

Basal ganglia
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Basal ganglia
2۶89

Basal gangliaBasal ganglia

 Corpus Striatum 
 Substantia Nigra 
 Subthalamic Nucleus of Lyus 
 Corpus StriatumGray matter

ThalamusInternal Capsule

Caudate nucleuslenticular nucleusCaudate nucleus
Internal capsule

۱ :Caudate nucleus
Head portion

۶۸۴۳

 
۲۳۴Corpus Striatum ۶۸۴۳ 

 Lenticular nucleusInternal capsule

a Putamen 
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b Globus pallidus 
 Substantia Nigra

 Sub.thalamic nucleus of luysSubstantia nigra
۶۸۴۳

Basal gangliaBasal ganglia

۲۳۵
Brain stemBasal ganglia

Basal gangliaBasal 

gangliaBasal ganglia
۲۶۹۰ 

۲۳۵Basal ganglia ۲۶۹۰ 
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Basal gangliaBasal ganglia

Basal ganglia

Basal ganglia

Forebrain (Telencephalon)

Basal gangliaSubstantia nigra

Globus pellidus

Internet: en.wikipedia.org/wiki/putamen 
۲۳۶Basal ganglia

Pre motor area

PutamenGlobus pallidus

Pre motor area

Primary motor area

Primary motor areaPre motor areaSuplementary motor area  ۲ :۶۹۱، م

 
  



 
(۱5۰) 

 

۲۳۶۲۶۹۱ 

AthetosisSubthalamus

Hemiballismus

Chorea

Substantia nigraParkinson
۲۶۹۱ 

cognitive



 
(۱5۱) 

 

Caudate

Caudate237

Caudate

FrontalParital

OccipitalTemporalC

2۶9۱

Caudate

Premotor

Supplentary motor area

Primary motor cortex

  

  

  

۲۶۹۱
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۲۳۷Caudate۲۶۹۱ 

Basal gangliaBasal ganglia

Basal ganglia

 Basal ganglia

Basal ganglia

Basal ganglia

Rigidity۶۸۴۴

 Basal ganglia

a 

Basal ganglia

Basal gangliaBasal ganglia
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b Caudate

c 

 Basal ganglia

Basal gangliaRigidity

 

Basal ganglia

۶۸۴۵

 

Reticular Formation

۶۸۴۵

Basal ganglia

Basal gangliaBasal 

ganglia

 DopaminSubstantia nigraDopaminergic

 Gamma Amino butyric acidCorpus 

StriatumSubstantia nigra
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 Acetyl cholineCaudate

 Substance-pEnkephalinGlobus Pallidus

Substantia nigra

 Basal gangliaReticular Formation

 

6 :Sub thalamic

Substantia nigra۶۸۴۵

 
۲۳۷Basal ganglia ۲۶۹۲ 

Basal gangliaBasal ganglia

ParkinsonHuntington

Parkinson Disease

Substantia nigra

Dopamine
۷۱۰۲۹
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 Involuntary Tremor

- cycle/sec 

 

Akinesia۲۶۹۳ 

Dysphagia

Speech disorder

DepressionDementia

DopamineSubstantia nigra

Caudate nuclei

Caudate

Putamin

Tremor

TremorCerebellumTremor

Basal gangliaBasal 

gangliaCerebellum

L.DOPA

Parkinson
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DopamineDopamine

BBBL.DOPADopamine

BBBDopamine۲۶۹۰ ،۶  :۸۴۵م 

Huntington’s disease۳۰۴۰

CaudatePutamin

caudate۲۰ 

CaudateGABAAcetyl choline۳۱۴۲

Dementia۱۳۵۷

Glutamic acid

۲۶۹۴

Cerebral cortex, intellectual function of the Brain Learning and memory

- mm

۲-۳۸ 

GranularFusiformPyramidal

Granular
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Glutamate
aminobutyric acidgamma

Granular

PyramidalFusiform
PyramidalFusiform
PyramidalPyramidal

۲-۳۸ 

IIIIII
V

VIIV۲۶۹۷ 

۲۳۸IIIgranularIIIPyramidal

IVgranularVPyramidalfusiform ۲۶۹۷ 
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۲۳۹

۲۶۹۸ 

۲۳۹۲۶۹۸ 

Prefrontal
Prefrontal

Prefrontal
–

Prefrontal۲۷۰۲
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–

۲۷۰۵

Brain stem

Reticular formation

Brain stemReticular formation

Reticular formation

۲۷۰۵ 

Memory

۶897 

FacilitationInhibition

Memory traceMemory trace

 



 
(۱6۰) 

 

Memory trace

۲۷۰۵ 

Habituation

FacilitationMemory 

Sensitization

۲۶۷۰ 

AShort term memory 

BIntermediate long term memory

CLong term memory
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AShort term memory

۲۶۷۰

Recent memory

۶۸۹۸

Memory trace
۲۶۷۰ 

BIntermediate Long term memory

Presynaptic

Habituation

Presynaptic

Presynaptic
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Passive

Post synaptic
۶۹۰۰

Sensitization

SensitizationFacilitation

Sensitization

۶۸۹۸

Facilitation

PresynapticPresynaptic

Post synaptic

Facilitator 

terminal

Facilitator

Habituation

Facilitation۶۸۹۹
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۲۴۰ ۶۸۹۹ 

Facilitation

 Facilitator

PresynapticFacilitator

 

 Adenylate 

cyclasePresynapticCyclic 

Adenosine Mono Phosphate 

 Cyclic Adenosine Mono Phosphate

 

 PresynapticAction potential

Action potential
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 Action potential

۲۷۷۰ 

۲۴۱Facilitation۶۹۰۰
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C

Pre-synaptic neuronDNA

Pre-synaptic

  

 Pre-synaptic 

 

 

۲۷۷۰

A Declarative memory 
B Skill memory 
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ADeclarative memoryExplicit memory

Explicit memory

MemoryHippocampusTemporal lobe
۲۶۷۰۶۸۹۸

BSkill memorySkill memoryImplicit memory

(Dancing)Typing
۲۶۷۰۶۸۹۸

RetrogradeSpecific nerve growth 
factor

Use it or loss it
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۲۸۷۰

Consolidation of memory

HippocampusHippocampus

Anterograde 

amnesia
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Retrograde amnesia

Retrograde amnesiaAnterograde amnesia

۲۹۷۰

(Functions of specific cortical area)

۲۴۲
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۲۴۲ ۲۶۹۸ 

۲-۴۳

Secondary motor areaSupplementary motor area

Somatic sensation

Primary motor area

Secondary Motor areaPrimary motor 

area(Supplementary 

Motor area)Pre motor areaBasal ganglia

Secondary sensoryPrimary Sensory area

۲۶۹۸ 



 
(۱7۰) 

 

۲۴۳ ۲۶۹۹ 

 Parieto-occipito temporal association area 
 Pre-frontal association area 
 Limbic association area 

AParieto occipito temporal association areaparietal

OccipitalSomato sensory cortex

Visual cortexAuditory cortex

۲۶۹۹ 



 
(۱7۱) 

 

۲۴۴۲۶۹۹ 

Analysis of the special coordinates of the body 

Parietal cortexOccipital cortex

Occipital cortex

Parietal cortex

Wernicke’s

Auditory cortexTemporal lobeGyrus

Wernicke’s

Occipital lobe

Angular gyrus area
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۲۶۹۹

Occipital lobeTemporal lobe

Auditory input

Visual input

BPrefrontal association areaPrefrontal area

Sub cortical

Prefrontal area

Broca’s area2۴۴

Prefrontal cortexPremotor area

Wernicke’s

۲۷۰۰

CLimbic association area2۴32۴۴

Temporal lobeFrontal lobe

Cingulate gyrusLimbic

Limbic cortex

Area for Recognition of Faces

۲۴۵
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Occipital lobeTemporal lobe

Prosopagnosia

۲۷۰۰ 

 
۲۴۵OccipitalTemporal ۲۷۰۰ 

Wernicke’sAngular gyrus

Dominant hemisphere

Wernicke’s
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Temporal

Temporal lobeAngular gyrus

۲۷۰۱ 

Language input

language output

Dysplexia

 



 
(۱75) 

 

Aphasia

Wernicke’s

Wernicke’s aphasiaWernicke’s

Angular gyrusTemporal lobe

Sylvian

global aphasia۲۷۰۴

Wernicke’s
Temporal gyrus

Wernicke’s aphasiaAphasia

Aphasia

s’Broca۲۷۰۴

ArticulationVocal cards

Basal ganglia, Cerebellum

۲۷۰۴
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Anterior commissure

(Function of Carpus callosum and anterior commissure) 

Corpus callosumTemporal lobe

Amygdala

Corpus callosum

Carpus callosum

Carpus CallosumCarpus 

callosumAnterior commissure

Carpus callosumOptic 

chiasma

Optic ChiasmaCarpus Callosum

Carpus callosumAnterior commissure

Carpus callosumWernick’s

Wernick’s
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Corpus callosumWernick’s

Carpus callosum

Carpus callosum

Carpus callosum
۲۷۰۴

(Somato sensory System)

Definition and Types of sensation

Somato sensory

Somatic sensation

Special sensation

Somatic sensation

۶۷۹۳

Special sensation

Somatic sensation
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Somatic SensationSomatic Sensation

Exteroceptive sensation

Visceral Sensation

Deep sensation

Tactil receptor

۲۴۶

Free nerve endings

Meissner’s corpuscle2-۴۶

Meissner’s corpuscle

۲۵۶۰ 
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۲۴۶Somato sensory nerve ending .۲۵۶۰ 

Meissner’s corpuscle

2-۴7Merkel’s 

discs–Meissner’s corpuscle

Meissner’s

Merkel’s discsIggo dome 

receptor2۴7

Hair end organ
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Meissner’s corpuscle

Ruffinis

Pacinian corpuscle

۲۵۷۱-۵۷۲ 

۲۴۷Iggo dome۲۵۷۲ 

Meissner’s corpuscleIggo dome receptorHair receptorPacinian 

corpuscleRuffinisAB

- m/secFree nerve endings-

m/secFree nerve ending
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m/secBrain stem

۲۵۷۲

Pacinian corpuscle

- cycle/sec

A

- cycle/sec

s corpuscle’Meissner۲۵۷۲

Free nerve endingAdaptation

FleaFly

۲۵۷۲
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Somato sensory cortex

2۴۸
Brodman

BrodmanBrodman area

Central sulcusParietal 

lobe

Occipital lobeTemporal lobe
Frontal lobe

Motor cortex
۲۵۷۴ 

۲۴۸s’Bradmann ۲۵۷۵ 
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IV

Carpus callosum
VVI

VBasal gangliaBrain 
stemSpinal cord

VIFeedback
۲۵۷۶ 

۲۴۹Somatosensory۶۸۴۹
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۲۵۰ ۶۸۴۹ 

Somatosensory۲۵۱
Parietal lobeSomatosensorySomatosensory

Somatosensory
Somatosensory cortexSomatosensory

۲-۵۱ 

۲۵۷۵ 

۲۵۱Somatosensory۲۵۷۵ 
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Somatosensory cortex

Cerebral cortex

Cerebral cortex
۲۵۷۶

Somatosensory

SomatosensoryGyrus

Somatosensory

۲-۴۹ Somatosensory

۲۵۷۶ 

Somatosensory

Somatosensory

Brain stem

Astereognosis
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Somatosensory

Somatosensory
۲۵۷۷ 

SomatosensoryParietal lobe

Somatosensory

Amorpho synthesis۲۵۷۷ 
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۲-۵۲ 

Somatosensory cortex

۲۵۷۸ 

 
۲۵۲ ۲۵۷۸ 
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Pacinian corpuscle

Somatosensory cortex

Somatosensory cortex

۲۵۸۱
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۲۵۳۲۵۸۱ 

۶۸۰3
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۲۵۸۳

۶۸۰۳

۸۰۴م:  ۶، ۲۵۸۳

Sharp painAcute painElectrical pain

Pricking pain



 
(۱9۱) 

 

Free nerve ending

Periosteum

 Mechanical 

 Thermal 

 Chemical 

BradykininSerotoninHistamine
+KAcidsAcetyl cholineProteolytic

PP- Substance

۲۵۸۳
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Hyper algesia

۲۵۴
C

C

Tissue contusim
۲۵۸۴ 

 
۲۵۳۲۵۸۴ 

Extract
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Bradykinin

۲۵۸۴ 

-

Anaerobic

Lactic acidBradykinin

Proteolytic

۲۵۸۴ 

Spasm

Ischemia

Brain stem
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 Neo spinothalamic pathway 
 Paleo spinothalamic pathway 

Brain stem

Brain stem۲۵۸۵ 

 
۲۵۴Brain stem۲۵۸۵ 

۲۵۵Brain stem ۲۵۸۵ 
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Thermal sensation

cold receptorsWarmth receptors

2۵92

۲-۵۶

Hot pain fibers
۲-۵۶ 

۲۵۹۲ 

۲۵۶ ۲۵۹۲ 
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C

cm

Lissaner tract

hornIIIIIIThlamusBrains stem

Somato sensory cortex۲۵۹۳ 
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Limbic System

–

۲۷۱۴ ،۶ ۸۶۰ 

2۵۷

27۱۴

 
۲۵۷۲۷۱۴ 
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۲-۵۷ 

Sub cortical 

structureSeptumPara olfactory areaBasal ganglia

Brain 

stemReticularBrain stem

Medial forebrain bundle۲۷۱۵

(Hypothalamus and its Functions)

–۳cm4

۸۱۰۹۴

Diencephalon
۶۸۲۱

Vegetative

Anti diureticOxytocin

Supra opticPara ventricularAxoplasmic
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Hypothalamic Hypophyseal tract

Growth Hormone Releasing Factor (GHRH) 
Growth Hormone Releasing Polypeptide (GHRP) 

Growth Hormone Inhibitory Factor (GHIH or somatostatin) 
Thyrotropin Releasing Hormone (TRH) 

Corticotropin Releasing Hormone (CRH) 
Gonadotropin Releasing Hormone (GnRH) 

Prolactin Inhibitory Hormone (PIH) 

Adreno corticotropinACTH

Corticotropin releasing hormone

Para ventricular

Dorsomedial

Caticholamine
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Medulla OblangataVasomotor

Pre-optic

Vasomotor

Pre-

optic

Hypthalamus

Pre-optic

A Feeding center

B Satiety center 

AFeeding center

Hyperphagia

Anorexia

BStiety centerVentro medial

HyperphagiaHypothalamic 

Obesity
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۲۷۱۶ ۶۸۰۳

 Glucostatic Mechanism 

 Lipostatic Mechanism 

 Peptide Mechanism 

 Thermostatic Mechanism 

Glucostatic Mechanism

HyperglycemiaDiabetes MGlucostatic

Hyperglycemia

Polyphagia۶۸۰۳ 
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۲۵۸۶۸۲۳ 

Lipostatic MechanismLeptin

Leptin

Adipose tissue

Adipose cells

BBBBBB

BBBLeptin

Leptin

AY )Neuropeptide Y(

Leptin

B)POMC( Opiomelanocortin-Pre 

G.I

POMC

GhrelinGhrelin
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Ghrelin

Pre-optic

Cytokines

a Thirst mechanism 

b ADH 

AThirst Mechanism

Osmo receptorECF

Osmolarity-Osmo receptor

ECFOsmolarity

BADH MechanismECFOsmolaritySupra 

opticADHADH

ECFOsmolarity

Supra opticADHADH

Osmolarity

Mamillary body
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Reward 

centerPunishment center

AVentral medial

B

Rage

Regulation of Sexual function

Releasing

Arcuate

Specific functions of other parts of limbic system  

 Functions of the hippocampusHippo campus

 www.hippocomp.com  

Cerebral cortex

Amygdaloid

cerebral cortexPara – hippo compal gyrus

temporal lobe۲۷۱۸ ،۱  :۴۱۸م

TemporalParietal

HippocompalCerebral cortex

AmygdalaHypothalamusMamillary bodies

http://www.hippocomp.com/
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Fornix

۲۷۱۹ 

Excitable

Epilepsy

 

SerzuresPschycomotor

Hallocination

۲۷۱۹ 

Cerebrum
۲۷۱۹ 

Role of hippocompas in learning
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Antero grade amnesia۲۷۱۹ 

Olfactory 

cortex

۲۷۱۸ 

۲۷۱۹
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Functions of AmygdalaAmygdala

cerebral cortexTemporal lobe
۲۷۱۹

Amygdala

Amygdala www.Amygdala.com 

Neo cortex

Olfactory tractCortico 
medial nucleiTemporal lobePyriform

Baso lateral nuclei

۲۷۱۹ 

Amygdala

i  

ii  

iii Septum 

iv  

Effects of stimulating the Amygdala

 

  

  

  

 Defecation and micturition 

http://www.amygdala.com/
http://www.amygdala.com/
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 Pupillary dilation or rarely constriction 

  

 GonadotropinsAdrenal 

corticotropin 

  

 Circulatory movements 

 ۲۷۱۹ 

Amygdala

ChewingLickingSwallowing۱۰۲۳۲

amygdaloid

AmygdaloidPleasureReward

Amygdaloid

ErectionEjaculationOvulationUterine activity

Premature labor۲۷۲۰ 

Effects of bilateral ablation of the Amygdala

TemporalAmygdala

Klűver bucy syndrome

  

 Curiosity 

  

 
۲۷۲۰
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Hyperphagia

Edibleinedible
 ۲۳۲م:  ۱۰، ۲۷۲۰

AmygdalaAmygdala
۲۷۲۰ 

Overall functions of AmygdalaAmygdala

amygdala
۲۷۲۰ 

Functions of the limbic cortex

cortex

limbic cortex

i temporal cortexAblation of the anterior temporal cortex 

Temporal cortexamygdala

Klűver bucy syndrome

ii orbital frontal cortexorbital frontal 
cortex
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iii cingulate gyrisub callosal gyri 

Cingulate gyriSub callosal gyrilimbic cortexCerebral cortex

Septum

Hypothalamusfrontal cortex

۲۷۲۰

Sleep 

unconsciousness
۲۷۲۱ 

Types of sleep

 Slow wave sleep 

 Rapid eye movement 

Rapid eye movement

R.E.M sleep۲۷۲۰ ،۵  :۴۲۴م
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Sleep requirement

 –  

 – –  -۶

۸۹۱ 

 

  – 

 – 

mmHg۶۸۹۱

 

Cheyne-stokes 

 

 Knee 

Jerks’Babinski۶۸۹۲

 Slow wave sleep

Autonomic N. System

 – 

Basal metabolism rate
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Rapid Eye movement sleep

 Rapid Eye movementParadoxical

R.E.M

R.E.M

R.E.M

  

 

R.E.M 

 

 

  

  

 R.E.M 

E.E.G

E.E.G

R.E.M

۲۷۲۲ 

R.E.M

R.E.MUpper brain stem

Reticular formation
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R.E.M

۲۷۲۲ 

Basic theories of sleep

Upper brain stemReticular activity system

passive

brain stemMid pons

cortex

Mid pons

۲۷۲۲ 

Sleep centersBrain stemReticular 

formationDiencephalonCerebral cortex

Brain stem

 Raphe nucleus 

 PonsLocus ceruleis of pons 

Reticular activating
۶۸۹۳ 

 Role of raphe nucleus in sleep 

Non R.E.M sleep

PonsMedulla۲۷۲۲ ،۶۸۹۳

Brain stemReticular formation

Neo cortexCerebrum

Spinal cordPost horn
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Raphe

۲۷۲۲ ،۶۸۹۳

Tractus solitaries

PonsMedullaVagus

GlossopharyngealDiencephalon
۲۷۲۲ 

 Locus ceruleus 

PonsR.E.M sleep۶۸۹۳

Raphe

rostral 

suprachismal

reticularPons

۲۷۲۲ 

C.S.F

muramylPeptidePeptide

C.S.FPeptide
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Nanopeptide

Brain stem

Brain stem

C.S.F۲۷۲۲ 

MesencephalonReticular
Reticular

Cerebral cortex
Cerebral cortex

Reticular

Reticular activity system

MesencephalonReticular

Reticular

Excite

Excitability
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psychosis

۲۷۲۳ 

 Insomnia

Insomnia 

 Hypersomnia

Encephalitis

HypersomniaMyxedemadiabetes insipidity

 

 Narcolepsy

Narcolepsy

Narcolepsy
۶۸۲۶ 
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 CataplexyNarcolepsy

۶۸۲۶

 Night mareNight mare

R.E.M sleep

Night mare

 

 Night terrorNight mare

Night terrorslow 

wave sleep۶۸۹۴ 

 SomnambulismSomnambulism

Somnaambular

Slow wave sleep
۶۸۹۴ 

 Sleep apnea syndromeapnea

sleep apneasyndrome

Apnea

diaphragm
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Apnea

HypoxiaHypercapnea

Sleep apnea syndromeMyxedemaBrain stem

Syndrome
۴۱89

Brain waves 

Epilepsy

EEGElectro Encephalography۲  :۷۲۳م 

E.E.G۶۸۸۹ 

HasbenserE.E.GBerger۶۸۸۹ 

E.E.GE.E.G

E.E.G

 EpilepsyCerebral cortex

 

 Mid brainReticular activity 

 SubduralSubdural hematoma۶۸۸۹ 

E.E.GE.E.GUnipolar

Bipolar

E.E.G

E.E.GE.E.G
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 E.E.G

  –  Cycle/sec

µvE.E.G

E.E.G 

Occipital

FrontalParietal
۶۸۹۰ 

  –  Cycle/sec

- µv

 

–  cycle/sec
۶۸۹۰ 

ParietalFrontal
۲۷۲۴ 

 

 –  Cycle/sec - µv

۶۸۹۰ 

 

 –  Cycle/secµv

Degeneration۲۷۲۴ 
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Psychotric Behavior and Dementia

۲۷۲۶

Dementia

۱۳۵۳

DepressionNor-

epinephrin

۲۷۲۷

Shock 

theropy

Depression
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Spinal Cord
 

 

 
Renshaw

 

 

Afferent nerveEfferent nerveEffector organ 

 BabenskiPyramidal tract

 

Broca

Visual cortex

Occipital lobe

Premotor area

Brain Stem
Brain stemMedulla oblangataPonsMid brain

Vasomotor

Cerebellum

A Vestibulo cerebellum 

B Spino cerebellum 

C Cerebro cerebellum 
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Basal Ganglia

ParkinsonBasal gangliaSubstantia nigra

Somato sensory System

–

Limbic system

Amygdala

Amygdala

Sleep 

Slow wave sleepRapid Eye movment sleep

Slow wave sleep

Rapid eye movment sleep
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۱

AAlpha motor neuron     BInter neuron 

CGamma Motor neuron    DRenshaw cells 

Tract

AAnterior Spinothalamic tract   BLateral spinothalamic tract 

CTecto spino tractDRubro spino tract 

AMonoplegiaBParaplegia

CHemiplegiaDQuadreplegia 

Babenski

AUpper motor neuron lesionBDeep Sleep 

C 2DBC

Deglutition

AMedulla oblongataBPons

CHypothalamusDCerebellum

Cerebellum

ACerebro CerebellumBVestibulo cerebellum 

CSpino CerebellumDPaleo Cerebellum 

Intention tremor

ACerebellumBBasal ganglia 

CCarpus Striatum     DSubstantia nigra 

ACerebral cortexBHypothalamus 

CBasal ganglia     DCerebellum 

Parkinson

ASubstantia nigra     BCarpus striatum 

CCarpus callosumDSubthalamic nucleus 
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AAmygdala      BHippocampus

CHypothalamus     DBrain stem 

Anterograd amnesia

APonsBMedulla Oblangata 

CHippocampus     DCerebral cortex 

Ischemia

ALactic acid     BBradykinin 

CProteolytic enzymes    D

ASupra opticBPara Ventricular 

CArcuate nucleusDVentro medial nucleus

Amygdala

AAlzaimer diseaseBParkinson disease 

CHuntington’s disease    DKluver bucy syndrom 

Slow wave sleep

AAcetyl cholineBSerotonin
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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 250 different textbooks of Medicine, Engineering, 

Science, Economics, Journalism and Agriculture (96 medical textbooks funded by 

German Academic Exchange Service, 140 medical and non-medical textbooks 

funded by German Aid for Afghan Children, 6 textbooks funded by German-Afghan 

University Society, 2 textbooks funded by Consulate General of the Federal Republic 

of Germany, Mazar-e Sharif, 1 textbook funded by Afghanistan-Schulen, 1 textbook 

funded by SlovakAid, 1 textbook funded by SAFI Foundation and 3 textbooks funded 

by Konrad Adenauer Stiftung) from Nangarhar, Khost, Kandahar, Herat, Balkh, Al-

Beroni, Kabul, Kabul Polytechnic and Kabul Medical universities. The book you are 

holding in your hands is a sample of a printed textbook. It should be mentioned 

that all these books have been distributed among all Afghan universities and many 

other institutions and organizations 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.”  

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 140 medical and non-

medical textbooks so far. 

I am especially grateful to GIZ (German Society for International Cooperation) 

and CIM (Centre for International Migration & Development) for providing 

working opportunities for me from 2010 to 2016 in Afghanistan. 

In our ministry, I would like to cordially thank Acting Minister of Higher Education Dr 

Abdul Latif Roshan, Academic Deputy Minister Prof Abdul Tawab Balakarzai, 

Administrative & Financial Director Ahmad Tariq Sediqi, Chancellor of Nangarhar 

University, Deans of faculties, 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, Fahim 

Habibi and Fazel Rahim Baryal in the office for publishing books. 

 

Dr Yahya Wardak 

Advisor at the Ministry of Higher Education 

Kabul, Afghanistan, July, 2017 

Office: 0756014640 

Email: textbooks@afghanic.de 



Message from the Ministry of Higher Education 
 

In history, books have played a very important role in 

gaining, keeping and spreading knowledge and science, 

and they are the fundamental units of educational 

curriculum which can also play an effective role in 

improving the quality of higher education. Therefore, 

keeping in mind the needs of the society and today’s requirements and 

based on educational standards, new learning materials and textbooks 

should be provided and published for the students.   

I appreciate the efforts of the lecturers and authors, and I am very thankful 

to those who have worked for many years and have written or translated 

textbooks in their fields. They have offered their national duty, and they 

have motivated the motor of improvement. 

I also warmly welcome more lecturers to prepare and publish textbooks in 

their respective fields so that, after publication, they should be distributed 

among the students to take full advantage of them. This will be a good 

step in the improvement of the quality of higher education and 

educational process. 

The Ministry of Higher Education has the responsibility to make available 

new and standard learning materials in different fields in order to better 

educate our students. 

Finally I am very grateful to German Aid for Afghan Children and our 

colleague Dr. Yahya Wardak that have provided opportunities for 

publishing textbooks of our lecturers and authors. 

I am hopeful that this project should be continued and increased in order 

to have at least one standard textbook for each subject, in the near future.  

 

Sincerely, 

Dr. Abdul Latif Roshan 

Acting Minister of Higher Education 

Kabul, 2017 
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