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)Embryology(

:

.

)

(

)

Ovulation

(

)Embryo(

)Fetus(

.

Descreptive embryology-1:

.

Comparative embryology-2: 

.

Experimental embryology-3:

.

General embryology-4:

Systemic (Special) embryology-5:

.
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)Gamets(

Yalk sac Gonads

Maturation

Gametogenesis

)Tistis()Ovary(

Spermatogenesis

Oogenesis.

Fertilization 

.

-A,B
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Cell membrane

Nucleus membrane.

DNA

RNA.

.

.

Mitochonderia-1:

Respiration.

Ribusome-2:RNA

.

Endoplasmic reticulum-3
Golgi apparatus-4

Lysosome-5:

.

Microtubule-6 
Centrioles-7:

.
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-

.

.

Haploid cells-1:

AutosomeSex chromosomeX

X Y.
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Diploid cells-2:

Sex chromosome

XYXX.

)Cell divisions(

Homotypic mitosis-1:

.

Hetrotypic mitosis-2:

.

Prophase-1:

.

::

.

::

.
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Metaphase-2:

.

Anaphase-3:

.

Telophase-4:

.

:.

-

)Spermatogenesis(

Germ cellsSpermatogoniumYalk sacSolid sex 

cordSupporting cellsSupporting 

cells)sartoli cells( 
Follicular cellsOvarySex cord

Seminiferous tubules
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Germ cells

 
Germ cells        Germ cells

Maturation-.

.

 

Mliddle piece 

Semineferous tubulesInterstitial cells 

TestisteroneOstrogen

Pubis

.

Semineferous tubulesStright tubules 

Epididymis  Epididymis -

)Vas deference(

Seminal vesicalUterin tube

)Ejaculation(Semin

Seminal vesical

)(

.

-PH:Semin)PH=7.2 - 7.4(

-:

-

OligospermiaIsospermia.

Ejaculation  Semin
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Semin-

-

)Sterility(.

-

Head-1:

Acrosomic cap

Homogeneous 

.

 

Neck-2:.

Middle piece-3:-

    Axial filament

AnulusAxial filament 

.
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Tail-4:Middle piece.

-

)Oogenesis(

Ovary .

.Germ cellsOogoniumYalk sac 

Follicular cellsFollicular cells 

 

Follicular 

cellsPremordial follicule

7000000700000-200000

500

 

Ovulation

5-15

4-14Oocytes

Connective tissueCorpus atrecticum.
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Grafian follicule Premordial follicle 

Grafian follicle.

Prolifration-a 
Vascularization-b 

Maturation-c 
Regression-d

OvulationOvarian follicle

Ovulation.Ovulation

Mittelschmerz 

MittelschmerzMiddle pain

.

.

Zona pelucida-2:

Perivitellin space-3 
Vitellin membrane-4

Zona pelucida-1 
Corona radiata-2Zona pelucida.

Granular layer-3Corona radiata.

Teca interna-4Granular layer.

Teca externa-5

 

Teca interna

Teca cells)Teca internaTeca externa(

.

-:Ovarian follicle .

-Uterine tubes:.

-:

 

Vagina
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-

Ovarian follicleUterin tube

-

Ovary

Ovarian fluid-1
Peristaltic movment of uterine tube-2 

The presence of cillia inside uterin tube-3

 

-

Sexual intercourse 

Zona pellucida 

 

Sexual intercourse -

.
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Ovarian follicle 

Ovarian follicle

Lutien

Ovarian follicle 

Corpus luteum.

Corpus luteumPregnancy

Corpus luteum pregnancy 

-Pregnancy

Corpus luteumCorpus luteum menstration

Corpus albecans.

-
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-Spermatozon

.

-

First polar body

.

-

Ovarian cycle
Ovarian follicle   Corpus luteum

Ovary 

 

Ovarian cycle

.   
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Reproductive peroid
Reproductive peroid-

-

-

.

)Sex determination(

X

XY

)X()X(

)XX(

 

Y)XY(.

Menstrual cycle(Ovulation)
OvulationCorpus luteum

Menstrual     cycle

Menstrual bleeding Bleeding

Proliferative phase-1
Secretory phase-2

Menustrual phase-3 

Teca cell

Follicular phase

Corpus luteum

 

Corpus 

luteumLuteal phase

Functional layer
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)Desquamation()Repiration(Proliferation

Luteal phase  

 
Functional layer

-

Hypermenorhea

OligomenorheaWBC

RBCFibrenolytic enzym

.

::

Compact layer-a 
Spongy layer-b 

Basal layer-c 
Functional layer
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)General Embryology(

)Fertilization(

.)Sexual intercourse(

Uterine tubeSexual intercourse

Vagina Uterin tube

Zona 

pelocida.

-

 

Uterin tube Zona pelucida

Male 

pronucleusSecondry polar body

Female pronucleusMale pronucleus

Female pronucleus
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Pronucleuses

Pronucleus

Diploid

Zona pelucida

)Tow cell stage of embryo(

)Three cell 

stage of embryo(

 

Blastomer

Clavage

Marulla

Inner cells 

mass)Outer cell mass(

Zona pelucida

Zona pelucida

Zona pelucida

Blastocystic 

cavity.

Embryonic poleAbembryonic 

pole.
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-Syncyto        

    trophoblast cells)

Chorionic gonadotropin hormone

(

Cyto trophblast cells

Syncyto  trophoblast cellsLacuna

Uteroplacental cerculation.

Yalk sacCytotrophoblast

Exocoelomic cavityPrimative yalk sac

Extraembryonic mesoderm 

Exturaembryonic mesoderm

   Extraembryonic coelom

Chorionic cavity

Extraembryonic mesoderm

Extraembryonic somatopluric mesoderm)(

 

Extraembryonic splanchiopluric mesoderm)(.

-

Cuboidal
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-      Amniotic cavity 

Primary yalk sac 

      

Amniotic cavity 

AminoblastPrimary yalk sac 

Blastocystic cavity

Blastocystic cavityPrimary yalk sac.

  

-

-

-Note cord
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.

Prochondral plate 

Prochondral plateCentral axis

.

Prochondral plateCentral 

axis

Amniotic cavityBulging 

Primative streakPrimative streak

Intraembryonic mesoderm.

Note cord

 

Note cord

-Primative streak  

Primative knotHenson's node .

-

 

Primative knot

Blastopore .

-Primative streakMid line 

Prochondral plate 

Notchordal process .

-Blastopore Notchordal process  Notchordal 

canal  .
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-A-
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--B

) Ectoderm (

Lining epithelium-1 
Skine -a

b-

Pranasal sinuses.

c-Anal canal 

d-

e-

 

Cilliary body  Iris

.

f-Tympanic membrane Layer

Glands-2
Exocrine glands - aSebaceous glandsSweat glands 

Mamary glandsLacrimal glands

b-Adrenal medulla 

Other derivatives-3
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Hair-a
Nails-b 

Enamel of teeth-c 
Lens of eye-d

Nervous system-e

 

)Endoderm(

Linnig epithelium-A

  

Lining epithelium 

1-

.

-2

 

Mastoid antrumTympanic membrane

Pharyngotympanic tube.

-3.

4-Gallbladder Extrahepatic duct

.

5-)(

)(

)(Penil urethraGlans 

penis )(

6-Vaginal vestibuleLabia minor.

B-

1-

.

2-Gastrodudenal duct 

.

)Mesoderm(

1-Loose areolar tissues)(

Apponeurosis.
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2-Reticular tissues Adipos tissues

.

3-Dentine of teeth 

4-Iris)(

5-Blood cells

6-

.

-7Uterine tubes Vagina.

8-vesicleSeminalEjaculatory ducts

9-Tunica 

vaginalis .

10-.

11-Ciliary bodyIires                      

    PiaarachnoidDuramater
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-

1-

2-Intraembryonic mesoderm 

3-Somites)(

4-

1-

Notchordal process
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Cranial inlarg partCaudal tubular partSpinal 

cord.

2-Intraembryonic mesoderm

Primative streak

Proliferation

.

a-Notchordal process

Paraxial mesodermAxial mesodemEpimer 

.

b-Paraxial mesoderm

Lateral plate mesodermHypomer

.

c-Intermediat mesoderm

.

3-

Paraxial mesodem

Notchordal process

.Lateral plate 

mesoderm

Intraembryonic coleum

Intraembryonic coleumLateral plate mesoderm

Somatopluric mesoderm

Splanchiopluric mesoderm

.Intraembryonic coleomPericardialPeritoneal

.
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4-

Intra/Extra embryonic coleoms

Primary yalk sac Yalk 

sac 

 
Secondry yalk sac 

Amniotic cavity 

Yalk sac

Bulging Yalk sacDefinitive yalk sac

Primative gut

 

Definitive 

yalk sacPrimative gutVitelo intestinal duct

Gut .

Amniotic cavity

   Amniotic fluid 

30cc

350cc800-1000cc

Hydraminose(1500-2000cc)

 

Oligohydraminose(Less than 400cc)

Extraembryonic coleom

Connecting stalk

.

.

Connecting stalkVitillo intestinal ductExtraembryonic coleom

Umblical cord .
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:Extraembryonic coleom

Amniotic cavity.

-A-
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-B-
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)Placenta(

Zona 

pelucida

Syncyto trophblast cellsCyto trophoblast 

cellsSyncyto trophblast cells

Lacuna Syncyto 

trophblast cells

VilliVilli

Decidua

Decidua basalisDeciduaUterine cavity 

Decidua capsularisDecidua Uterine 

cavityDecidua paritalis.

Chorionic villiDecidua basalis .

-
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-.

-.

-Barrier

.

-.

-.

:

.

)Twins(

Dizygotic twins(non identical twins)-1:

Monozygotic twins(Identical twins)-2:Zona 

pelucida

.

.

Dizygotic twins

-
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Monozygotic twins

-

Environmental Factors-A  

Infections agents-1
Rubella-a

Cataract / Glucoma / Heart defect / Deafness 
Cytomegalo virus-b

Microcephaly / Blndness / Mental retardation 
Herpes simplex virus-c

Microopthalmia / Microcephaly / Retinal dysplasia 
Toxoplasmosis-d

Hydrpcephalus / Microophthalmia 
Syphlis-e

Mental retardation / Deafness  

Physical agents-2 
X-Rays-a

Microcephaly / Spinabifida  / cleft plate  / limb defect 
Hyperthermia-b
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Anencephaly 
Chemical agents-3 

Thalidomide-a
Limb defect / Heart malformation 

Aminopterin-b
Anencephaly / Hydrocephaly / cleft lip & cleft plate 

Trimetadione-c
cleft plate / Heart defects /urogenital &skletal deformities 

Lithium-d
Heart malformation 

Amphetamines-e 
cleft lip & plate / Heart defects 

Warfarin-f
chondrodysplasia / microcephaly 

Lysergic acid diethylamid-g 
Limb & central nervous system defect  

Alcohol-h
Maxillary hypoplasia / Heart defects 

Vit-A-i
Vit-A embryopathy(small abnormally shaped ears,mandibular 

hypoplasia , cleft plate and heart defect)

 

Hormones-4 
Androgenic agents-a 

Musculinization of female genitalia (fused labia clitorial hypertrophy) 
Diethylstilbestrol-b

Malformation of uterus , uterine tubes and upper vagina, malformade tistis 

Mathernal diabetes-c
Heart and neural tube defects  

Chromosomal factors-B

www.ketabton.com



35  

Down syndrom

Mental 

retardation.

-

.

Mental retardation-1 
Congenital heart defect-2 
Flexion of hand fingers-3 

Microganitia-4)(

Syndactilies-5)(

-

Mental retardation-1 
Congenital heart defect-2 

Cleft lip & plate-3
Eye defect-4

Sex chromosomal abnormalities 
X

.

Klin filter syndrome:

)XXY(

.
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Sterility-1)(

Testicular atrophy-2 
Genicomastia-3)(

Turner's syndrome 

.

Absence of ovary(unilateral or bilateral)-1 
Lymphodema of extrimities-2 

Skletal deformity-3
Mental retardation-4  

Triple X syndrome:)Infantile(

MensesMental retardation

.
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Intrauterine life

Embryonic phaseFetal phase.

Crown rump lenth)

(

 

Crown heel lenth)(

GrowthDevelopment.

1/31/4C.R 

lenth.
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Spongy 

bones Compact bones .

Spongy bones:

Lamilla

.

Bone marrow.

Compact bone:

Haversan canalHaversan system 

Spongy bones.

-

 

-A
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-B-
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)Bones ossification (

Endochondral bone ossification-1:

.

.

Intramembranous bone ossification-2:

Intramembranous bone ossification

.

Paraxial mesodermLateral plate 

mesodermParaxial mesoderm 

Somatomers

Occipital 

Poly morph 

.
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-
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Neurocraneum

ViscerocraneumNeurocraneum. 

Membranous neurocraneumCartilagenous neurocraneum

.Membranous neurocraneum

Cartilagenous neurocraneum.

Viscerocraneum

.

Maxillary process

Mandibula.

Meckl's diverticle

Mondibular process

Membranous ossification Mandibulla 

Mandibular process 

Incus, stepes Maleus

.

-A-
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--B

Craneuschysis-1:.

OccipitalMeningocel 

Meningoencephalocel.

Craneustenosis-2:

)Premature closser of suture(.Sagital 

suture

Scaphocephaly Coronal suture 

Brachycephaly.Cronal 

LambdoidPlagiocephaly 

.

Mesenchemal coreLateral plate mesoderm

Apical ectodermal ridgeApical ectodermal 

ridgeApical ectodermal 

ridgeApical 

ectodermal ridge

Hand plate
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Foot plateProximal segment

Proximal segmentSecondry 

construction

Apical ectodermal ridge

Diaphysis

EpiphysisDiaphysis

Epiphysis

Epiphyseal plateGrowth plate 

.
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-A-
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--B

Amelia-1:.

Meromelia-2:.

Micromelia-3:.

Polydectily-4:.

Sendectyli-5:.

Lobstor claw-6:

.

Club foot-7:Plantar Mid line .

Brachydactyly-8:.

Ectrodectyly-9:.
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Paraxial mesoderm 

Occipital 

Poly morph

Nucleus palpusisAnulus fibrosis.

Klippel file syndrome-1:

.

Spina bifida-2:Spinal cord 

 

Defect.

RibsSternum

Costal process

Somatic mesoderm.
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paraxial mesoderm Neural 

tube  

Dermatome

Subcutaneous tissuesMyotome 

Irris muscle Splanchiopleuric 

mesoderm Splanchiopleuric mesoderm 

Heart tube Pericard 

 

:

Muscular dystrophy-1:

.

-
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Heart LubesSplanchiopleuric mesoderm Gut

Pericardial cavity

Bulbus cardis,,Ventricle,  Atrium Sinus venosum .

VentricleAtrium 

Artoventricular canalSinus venosum

Limbs)(Limb 

Vitylin veinyolk sac 

 

cardinal vein

Umbilical veinSinus venosum

Cardinal  vein Sup. vina cava 

Vitylin veinInf. vena cava 

Umblical vein  

OblitrateFalciform ligament.

Anatomicaly .Bulbus cardis

ProximalConusDistal Trancus 

arteriosus Heart tube

Ventricle Bulbus cardis Pericardial 

Atrium Sinus venosum Pericardial 

 

Transverse septum 

Splanchiopleuric mesoderm 

Myopericardial mantil

Myopericardial mantilMyocardPericard

Bulbus cardisVentriclePericardial 

Bulboventricular sulcus

heart tubeloop

Atriumsinus vensum pericardial cavity 

AtriumVentricleAtrioventricular sulcus
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sAtrium ventricle

Heart tubeConus

 
VentricleSinus venosum

AtriumVentricleAtrium

Atrioventricular canal

Intermediate septumA.V canal

Atrial septum

AtriumIntermediate septum

Septum primum Intermediate 

septumForamen primum

Intermediate septumAtrium 

 

AtriumSptum primum 

Foramen secandum Septum primum

 

AtriumSeptum secandum

Intermediat septum

Setum primum 

Septum primum

Septum secondum

Septum primumIntermediat septum

Atrium

Foramen primumForamen secondum

ASDPrimary 

ASD

 

Secondry ASD.

Secondry ASD

 

  Primary ASD.

Intermediat 
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septum

  VSD

.

Bulbus cardis 

 
Conus Ventricle 

  Ventricle Trancus 

artirosusSpiral septum

Pulmunary trunkAscending aorta.

--A
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-B-
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--C
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Atrial septal defect-1 
Ventricular septal defect-2 
Patant ductus arteriosus-3:Pulmunary trunkAortic 

arch

Fallot's tetralogy-4:

Pulmunary trunk -a.

VSD-b.

Right ventricle hypertropy-c.

Aorta -d.

-

Tausing being syndrome-5.

VSD-a.

Aorta-b.

Pulmunary trunk-c.
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Dextracardia-6:)2/3(

)1/3(.

Primative aortaHeart tube

Primative aortaVentral 

partArched part Dorsal part.Heart tubes

Primative aorta

Aortic sac .

Aortic sac

Dorsal aorta

Aortic sac.

Dorsal aorta 

Dorsal aorta 

Dorsal aortas

Dorsal aorta 

Ductus arteriosum

 

  

   Pulmunary trunkDescending aorta

Ligament arteriosum.

 

Common carotied 

SubclavianProximal 

Aortic arch Common carotied 

SubclavianPulmunary 

arteries Aortic sac Brachiocephalic artery 

Aortic arch

  

Dorsal aorta Descending 
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aortaPulmunary trunkAscending aorta 

Trancus arteriosusSpiral septum .

Subclavian Proximal 

DistalIntersegmental 

SubclavianIntersegmental .

Intersegmental Dorsal aorta 

Intersegmental Intersegmental

.

Dorsal aorta.

Venteral splanchnic arteries-1:Gut

Sup.mesentric arteryCeliac trunkInf. mesentric artery.

Lateral splanchnic arteries-2:Suprarenal arteriesRenal arteries

Phrenic arteriesGonadal arteries.

Somatic intersegmental arteries-3Intersegmental 

IntercostalIntersegmental .

Intersegmental

Intersegmental 

Axilla Axillary artery 

Brachial artery

Intersegmental 

Lumbar intersegmental 

.
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-A-
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Internal i

Dorsal 

Internal iliac 

Dorsal 

.

Dorsal aorta 

Umblical artery

Internal iliac artery

Superior vesical artery

 

Dorsal aorta 

Umblical artery

Internal iliac artery

Superior vesical artery

59

 

--B

Dorsal aorta 

Umblical artery

Intersegmental artery

Superior vesical artery

Umblical arteries:

Single dorsal aorta

Lumbar intercostal artery

Intersegmental artery

Umblical artery

Umblical arteries

Umblical arteries

Single dorsal aorta

Lumbar intercostal artery

Intersegmental artery

Umblical artery

 

Umblical arteries

Umblical arteries

Single dorsal aorta

Lumbar intercostal artery

artery

aorta
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-

:

Visceral veins-2                                    Somatic veins-1  

Visceral veins:
Right & Left Vitylin veins-b        Right & Left Umblical veins-a

Sinus venosum

Umblical Vityline

Sinus venosumTransverse septum

Umblical Vityline

Hepatic sinusoids

Umblical Oblitarate 

Vitylin vein  Inferior vena 
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Hepatocardinal chinel

 

Posterior transverse anastomotic 

Internal jugular 

Hepatocardinal chinel

IVC

Portal vein

Right/Left  ant. cardinal veins

 

Ant.cardinal 

Posterior transverse anastomotic 

Ant.transverse anastomotic chinel

Ant.cardinal vein 

Internal jugular 

Hepatocardinal chinel

IVC

Portal vein

Right/Left  ant. cardinal veins
Post. cardinal vein 

Ant.cardinal 

Posterior transverse anastomotic 

Ant.transverse anastomotic chinel

Ant.cardinal vein 

Internal jugular 

 

Right/Left  ant. cardinal veins-
Post. cardinal vein 

.

Posterior transverse anastomotic 

Ant.transverse anastomotic chinel

Ant.cardinal vein 

Ant.transverse anastomotic chinel

.

61

 
Sinusoides

Ductus venosum 

-

-a       Right/Left  post. cardinal veins
Post. cardinal vein 

Common cardinal vein

Ant.transvese anastomotic chinel

Post.cardinal veins

.Ant.transverse anastomotic chinel

Ant.transverse anastomotic chinel

Subclavian vein 

Sinusoides

Ductus venosum 

Right/Left  post. cardinal veins
Ant.cardinal vein 

Common cardinal vein

Ant.transvese anastomotic chinel

Post.cardinal veins

Brachiocephalic vein 

Ant.transverse anastomotic chinel

Brachiocephalic vein

Subclavian vein 

SinusoideDuctus venosum 

Umblical vein

Vityline vein

.

Somatic veins:

Right/Left  post. cardinal veins
Ant.cardinal vein 

Common cardinal vein

Ant.transvese anastomotic chinel

Post.cardinal veins

Brachiocephalic vein 

Ant.transverse anastomotic chinel

Brachiocephalic vein

Subclavian vein 

 
cava

Sinusoide

Umblical vein

Vityline vein

Somatic veins
Right/Left  post. cardinal veins-b

 

Ant.transvese anastomotic chinel

chinel

Brachiocephalic vein 

.Ant.transverse anastomotic chinel

Brachiocephalic vein
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vein Ant.cardinal vein .Ant.transverse 

anastomotic chinelCommon cardinal vein 

Sup.vena cava.

-A-

Post.cardinal veins.Post.transverse 

anastomotic chinel

Mesonephrose

SubcardinalSupracardinal

Post.cardinal vein 

Post.cardinal vein.Subcardinal

Transverse subcardinal anastomotic chinel 

Subcardinal vein Supracardinal vein 

Subcardinal supracardinal anastomotic chinel

Subcardinal veinHepatocardinal chinel Subcardinal 

hepatocardinal chinelSubcardinal 

Supracardinal  Post.cardinal 

. .Post.transverse anastomotic chinelLeft common iliac vein

Post cardinal vein 
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Common iliac veinPost cardinal vein 

Ext.iliac vein Post 

cardinal veinInt.iliac vein 

Post cardinal vein Supracardinal vein

Subcardinal supracardinal anastomotic chinelSubcardinal vein

Subcardinal hepatocardinal chinelInf.vena cava 

.                 
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-B-
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-C-
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Cardinal vein 

Azygose line 

Azygose lineAzygose line 

Abdominal aorta

Azygose line

Hemiazygose veinAccessory 

hemiazygose vein

Rightn  azygose vein 

SVCAzygose vein SVCIVC

.
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Oxygenated

OxygenatedUmblical vein Ductus venosum

IVCRight atrium

Foramen ovalLeft atriumMitral valve Left 

ventricleAorta

SVCRight atrium

 

Tricuspid valve Pulmunary 

trunk

 

Pulmunary trunk  Ductus  arteriosum Descending 

aortaOxygenated

Umblical arteries

.
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4-8Embryonic disc

Embryonic disc

Embryonic disc

Yalk sacBulgingYalk sac

Defefinitive yalk sacYalk sac

Primative gut.Primative gut

Definitive  yalk sacMid gut

Primative gutMid gutFore gut

Primative gut

 

Mid gutHind gut

Primative gut Stomatodaium

Bucopharyngeal membraneProctodaium

Clocal membrane

GutStmatodaium

ProctodaiumGut

Dorsal aortaGut

Gut 

Sup.mesentric art . Celiac trunkInf.mesentric artGut

Ciliac trunkFore  gut

Sup.mesentric artMid gut

 

  Inf mesentric art 

 

Hind gutGut 

Fore got

Major duodenal papillaMid gut

 

Major duodenal 

popilla

 

..
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.2/3Hindgut

1/3Anal canal

.

. 

-

Bucopharyngeal membrane
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Stomadaeum

Fore gut.

:)(

Maxillary process

Maxilla

Mandibular process

 

Mandibular process

Mandibular process

 

Lingogengival sulcus

Labiogingival sulcus

.
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-

Macroglosia -1 
Microglosia -2 

Aglosia-3
Bifid tounge-4 
Ankylogosia-5 

Ankyloglosia superior

Ankyloglosia inferior

.
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:Alviolar process.EpitheliumAlviolar 

processEpithelium

Dental laminaDental lamina10

Enamel organEnamel organ

Dental laminaProlifration

Enamel organs

Enamel organs

Enamel organ

Dental popillaEnamel organs

Dental popilla

Amyloblast cellsDental popilla

AmeloblastOdentoblast cells

AmeloblastOdentoblastBasment membrane

Amyloblast

Odentoblast

EnamelDentinePulp cavity

:Canine Incisor

PremularE-orgE-org

MolarAlviolar process

Dental lamina

Molar

Molar.      
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Anodentia-1:.

-.

-.

-(Gemination)

-.

-

.

Salivary glands
out growth

Major salivary glands

StomatodaemForegut

Parotid glands

Maxilary procMandibular proc

Sub mandibularsub lingul

Lingogingival sulcus

.

Gut
Congenital obstruction-1

Atresia-aImperforated anus

Stenosis-bPyloric

Congenital pyloric stenosis

.

 

.c 

Congenital megacolonHarch spring disease

.

Abnormal communication (Fistula)-2
Trachioesophageal fistula -a
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-bVaginaPerineum

Diverticula-3 :

Diverticula.

Hepatic budMid gutFore gut

Mesogastrium

MesogastriumSeptum transversumTransverse 

septumLarg cranial part 

(pars hepatica) Small cuadal part (pars cystica) 

Vitilin vein

umblical veinHepatic 

sinusoids

-

:Hepatic bud Cystic part

Cystic ductHepatic budCystic part

Bile duct

-Duplication of gall bladder.

-Accessory hepatic ducts.
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-Extrahepatic billary atresia.

-Intrahepatic billary atresia. 

-Cystic ductR/L Hepatic duct.

-Common hepatic duct

.

-PyloricCardiac.

-AtresiaDouble .

:Fore gut

 

Mid 

gut

Ventral pencreatic budDorsal pancreatic bud

.Duodenal LoopVentral 

budDorsal bud Gut

Ventral Pancreatic bud 

Ventral bud HeadUnicinate processDorsal bud

HeadBody.

Dorsal bud  Ventral bud

Dorsal bud

Accesory pancraeatic ductMain 

pancreatic duct

 

Accesory pancraeatic ductDistal part 

Dorsal budProximalVentral bud

.

Anular pancreas -1
Devided pancreas -2

www.ketabton.com



78  

-A-

-

 

-B

Spleen
MesanchymalDorsal mesogastrium 

.
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Spleen

-(Labulated spleen) 

-.

-.

                     

www.ketabton.com



80  

.

:Nasal pits

PitsStomatodaium

Primative plate 

Nasal pitsNasal sacs Ventraly

CaudalyCaudaly SacsStomatodaium

Buconasal membrane

Nasal sacsFrontonasal process

)Right/Left anterior nares (

) Right/Left choana (Stomatodaium 

Frontonasal processSacs

  Nasal septum

Nasal sacs.
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Nasal cavity

-

Cavity)Atresia(.
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-Nasal septumMid line 

Septum.

-PlateNasal cavityOral cavity

.

Paranasal sinuses
Diverticula

.Maxillary sinuses

. 

Fore gutMedian diverticula 

Trachiobranchial sulcus

Hypobranchial eminance

Respiratory diverticle 

Distal part

Lung bud

Lung bud.
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Respiratory diverticul 

Hypobranchial eminanceEpiglote

.

.

-.

-Laryngioptosis:.

-

.

-
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Trachea & Bronchi
Respyratory diverticulum

Princepal bronchus

Lobar bronchus.

-
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Trachioesophageal fistula-1 
Tracheal diverticulum-2 

3-.

4-.

)Lungs(

Lobar bronchusesLung bud

.

Agenesis & hypoplasia-1:

.

2-

.

3-Lobe.
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General embryologyIntraembryonic mesoderm

Paraxial mesodermLateral plate 

mesodermIntermediat  mesoderm.

Intermediat mesoderm

.Embryonic disk

Intermediat mesoderm

Dorsal mesentryNephrogenic cord

Cervical

PronephroseThoracolumbarMesonephroseSacral

Metanephrose.

PronephrosePronephrose 

Nephric ductCloca

)(

MesonephroseNephrogenic cordThoracolumbar 

Nephric duct Nephric duct

Mesonephric duct

Duct system

.
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Uretric budMesonephric duct

.

Uretric bud

Uretric ampula

Renal pelvic

Major calicesMajor calices

Minor calicesMinor calicesCollecting duct

Collecting duct

SDistal

.
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Ascent of the kidney
Nephrogenic cord Sacral 

Lumbar 

.

Agenesis of the kidny -1:.

Duplication of the kidny -2:.

Horse shoe kidny -3:

.

Pencake kidny -4.:Mid 

line.

-5.

-6Sacral.

Congenital polycystic kidny -7:

.

Displace kidney -8
Aberrant renal arteries -9:

Renal artery .

Uretric budRenal pelvic

Vesicourethral canal .

Duplication of Ureter -1:.

Uretral Diverticula -2
Hydroureter -3

Vesico-urethral canal Cranial 

part)(Trigon
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Mesonephric duct)(

Splanchiopluric mesoderm)(

Duplication of the bladder - 1: 
.

Congenital diverticulum -2
Hourglass Bladder -3:.

UrethraUrinary Bladder

Ejaculatory ductVesico urethral canal 

Caudal part)(

Mesonephric duct)(Prostatic 

UrethraMembranous urethraUrogenital SinusPelvic 

partPenil urethraUrogenital sinus Phalic 

partGlans penis

.
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.

Urethral diverticulum-1
Duplicated urethra -2 

Urethrovaginal fistula-3:.

4- Urethrorectal fistula -:.

Hypospediasis -5
Penil-a

Cronal -b 
Glandular -c

Epispediasis -6 
Penil-a

Cronal-b

 

Glandular-c
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Genital System

Urorectal septumClocal 

membraneVentralurogenital membraneCaudal analmembrane

Urogenital membrane

Primitive urethral folds

:

Genital TubercleRight/Left genital swelling .-

-
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Internal genital organsExternal genital organs.

Ext. gental organsInt.genital organs

Genital tubercle Phalus

Penis

Genital swellingScrotal sacs

Sacs.

-

Scrotal sacs

-.

-Doubl.

-Scrotum.

-Genital swelling

Sac.

coelomic

Epithgenital ridge

ProliferationSolid sex cord
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CanalisedSeminiferous 

tubulesCanalised

Interstitial cells)Solid 

sex cord(Tunica albugenia testisSeminiferous tubules

Rate testisRate testis

Mesonephric tubulesVasa efferntes

Mesonephric ductEpididymis  

 

(Cranial 

part) DistalVesadeeference 

Seminal VesicleMesonephric duct

Diverticulum Mesonephric

DiverticulumProstaticEjaculatory duct
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Lumber

Scrotum

Iliac fossa Deep inguinal ring 

   Inguinal canal

Lumbar

 

Scrotal  

.

-

-Guberanaculum

.

-

Undescended Testis-1
Cryptochidism -2 

Ectopic testis -3
Duplicated  testis -4
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Out growth

Outer glandularOut 

growthInner glandular

Mesenchymal

Outer zoneCaricinomatoseInner zone

Senil hypertrophy.
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:

Ext.genital organs -1
Labia major -a       Labia minor -b        Clitoris -c

Int. genital organs -2
Vagina -a          Uterus -b       Uterine tube -c        Ovary -d

Clitoris Genital tubercleGenital swelling

Labia majorPrimitive urethral foldsLabia minor 

.

-
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)Vagina(

VaginaVaginal plateLumenUtrovaginal canal

Urogenital sinusHymenVaginal   

platesUrogenital sinus.

-

-Duplicated

Duplicated.
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.

-Hymen Hymen 

.

-Rectum(Rectovagtnal fistula)

(Vesicovaginal fistula)

Nephric duct Mesonephric

DuctParamesonphric duct

Para 

mesonephric

MyometriumUterine 

Paramesonephric

.
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:

-Duplication.
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-Cervix.

:Uterine tubes

-Duplication.

-Atresia.

-Uterine tubes

Coelomic epithelium

Mesonephrose

EpithGenital ridge

Solid 

sex cordYak sacsPrimordial germ 

cellsSex cordSex cord

Sex cord

Primordial germ cellGerm cell

Primodail follicle .
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Guberaculum

GuberaculumLabia 

majorUterine tube

Round ligamentLabia major

Oblitrate .

-.

-Duplication.

-Labia major .
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Notchord

NotchordNeural plate

Mid line

Nural groove

Nural tube.Cranial inlarg

Caudal tubularBrain

Spinal cord

Anencephaly

 

Brain

Spina bifidaSpinal cord 

Spinal cordBrain

:

Prosencephalon-1 
Mesencephalon-2 

Rhamboncephalon-3 
ProsencephalonTelencephalonDiencephalon .

Mesencephalon MidbrainRomboncephalon

Metencephalon Mylencephalon.

Flexors

Cervical flexure-1:FlexurSpinal cord Romboncephalon

.

Mesencephalic flexure-2:FlexionMidbrain

.

Pontin flexure-3:Romboncephalon.
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Telencephalic flexure-4:

 
TelencephalonDiencephalon 

BrainBrainNeural tube

TelencephalonDiencephalon

MidbrainCerebral aqueduct Rhomboncephalon

Central canalSpinal cord 

.
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-

Rachischisis-1:

.

Anencephaly-2:Brain

.

Amylusis-3:.

Meningocel-4:BrainSpinal cord 

Meningoencephalocel.

Microcephalus-5:Brain

.

Macrocephalus-6.Brain.

Hydrocephalus-7:CSF

.
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Hypophyseal fossa

.

Ectodermal diverticulum (Rathkes 

pouch)Stomatodaium 

Stomatodaium .

Diencephalon

Rathkes pouch

Tubelar part .
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Penial gland
Corpus calosumSpleneum

.

Diencephalon
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-

www.ketabton.com



111  

C5-T1

Isthmus

.

Mandibular arches 

Midline swellingSwelling 

Tuberculum imparTuberculum impar

 

Thyrogolsal duct

Foramen cecumMidline

Proliferation.

-
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Parathyroid glands

.

Pharyngeal pouch

Pharyngeal pouch

Pharyngeal pouch Thymus

.

-
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Suprarenal glands

.

Coelomic epithelium

GonadsMesentery

-
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Fore brain

Optic vesicle

.

Optic cupCup 

Interretial space

CupOptic cup

Cup

Chorid fissure

Hyialoid artery

Optic cup.Pupil

.Surface ectoderm

Optic vesicle

Lens plecode

Lens vesicleSurface ectoderm

 

Optic     cup.
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Retina , Iris Ciliary body
Optic cupRetinaPigmented layer /

Pars optica retinaRodsConsRods 

ConsPhotoreceptive layer

Photoreceptive layerMantle layer

Outer nuclear layerInner nuclear layerGanglion 

cell layer.Nerve fiber layer

 

Optic nerveOptic 

cup/Pars caeca retina

.

Pars iridica retinae-1Iris.

Pars ciliaris retinae-2Ciliary body.

Optic cup 

 

IrisOptic cup

.

Pars ciliaris retinaMesanchemal 

layerCiliary muscle

Suspensory ligamentsZonula

.

 

Ciliary muscle

.
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)The lens(

Lens vesicle 

.
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Choroid ,Sclera & Cornea

Pia 

materDura mater

Anterior chamber

Iridopupillary membrane

Substantia propria .

Ant.chamber

.

Outer epithelial layer-1.

Substantia propria or stroma-2.

Inner epithelial layer-3Ant chamber.

Iridopupillary membrane

.

-
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Vitreous body
Choroid fissure 

Optic cup Hyaloid 

vessels

Vitreous bodyHyaloid vessels 

Hyaloid canal .

-

Optic nerve
Optic cupOptic stalk   Cup

Choroid fissure

Hyaloid vessels.Stalk 

Fissure

Optic stalk

Optic stalk

Optic nerve fibers.

Optic stalkHyaloid artery 

Central artery of the retina
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Optic nerve fibers

Piaarachnoid Dura layer.

-

Coloboma-1:Choroid fissure

Choroid fissure 

CleftIris

Cloboma iridis.Ciliary body 

RetinaOptic nerve.

Congenital cataract-2:

4-7

German measles (Rubella).

Microphthalmia-3:

CytimegalovirusToxoplasmosis.

Anophthalmia-4:.

Congenital aphakia-5:Lens

.

Synophthalmia-6:

.
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.
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The internal ear
RhombencephalonSurface 

ectodermOtic placodes

Otic or auditory vesicles(Otocysts)

)Ventral()Dorsal(

SoculeCochlear duct

UtricleSemicercular canals  Endolymphatic duct

EpithelialMembranous labyrinth

.
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-

Saccule , Cochlea and Organs of corti
Saccule 

Cochlear duct 

)Spiral(

(Cochlear duct )

SacculeDuctus 

reunirns.

Cochlear duct

Vaculization

Perilymphatic space Scala vestibuli  Scala 

tympani.Cochlear duct

 

Scala vestibuli

Vestibular membraneScala tympaniBasilar membrane 

  

Cochlear ductSpirral 

ligament
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Modulus

Cochlear duct 

Spiral limbus 

Hair cells

Hair cells Auditory system

Tectorial membrane)Hair cells(

Organ of corti

  Cochlear nerve .

Utricle and Semicercular canals
Semicercular canalsOtic vesicleUtricular 

partFlattened outpocketing

Outgrowth

Semicercular canals
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Otic vesicle 

Statoacustic ganglion

Split

CochlearVestibular

Organ of corti 

SemicerularSupply.
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)Middle ear(

Tympanic cavity Auditory tube

Pharyngeal pouch.Auditory tube

Tymphanic cavity Nasopharynx.

)Malleus , Incus and Stapes (Tymphainc 

membrane Oval wnidow

 

Malleus

Incus   Stapes 

.

 

Tymphanic membrane

Ear drumCutical layer 

Fibrose layer

Mucosal layer

.            
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-

 

)The External Ear(

External auditory meatusAuricle

External auditory meatusPharyngeal clift 

Ear drum.

AuricleMesanchymal hillocks 

.
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-

Congenital deafness

Tymphanic membrane

External meatus.

.
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.

.

)Epidermis(

Periderm

Basal layer

Basal layer-1 
Spinous layer-2 

Granular layer-3 
Horny layer-4

Intrauterine life Periderm

.

-
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)Dermis(

-Lateral plate mesoderm

.

-Paraxial mesoderm .

-Nural crest cells.

 

Germinal layer 

Hair bud

Hair papilla  Papilla

Hair bud

Hair 

shaft

Dermel root sheath

.

 

Arrector pili muscle

Lanugo hair

Coarser hairs 

Sebaceous 

gland

-
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Sweat glands
EccrineApocrine

Germinal layer Buds

.

Axilla Pubic

Hairs follicles

Pheromones

.

Mammary glands
Modified

.

Mammary line Mammary ridges

Fore limb

  

Hind limb

-Epithelial sprouts

Solid buds

Prenatal lifeEpithelial sprouts

 

Lactiferous ductsLactiferous ducts

Epithelial pitEpithelial pit

ProlifritionNipple

Lactiferous ductsAlveoli
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Lactiferous ducts

Alveoli.

-

Piebaldism-1.

Albinism-2:Pigmentation.

Vitiligo-3:

Ichthyosis-4).Excessive keratinization of  the skin(

 

Hypertrichia-5.
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Publishing Medical Textbooks   

Honorable lecturers and dear students! 

The lack of quality textbooks in the universities of Afghanistan is a serious issue, which is repeatedly 

challenging the students and teachers alike. To tackle this issue we have initiated the process of 

providing textbooks to the students of medicine. In the past three years we have successfully 

published and delivered copies of 136 different books to the medical colleges across the country.  

The Afghan National Higher Education Strategy (2010-1014) states:   

“Funds will be made ensured to encourage the writing and publication of text books 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, it would 

not be possible for university students and faculty to acquire updated and accurate knowledge”  

The medical colleges’ students and lecturers in Afghanistan are facing multiple challenges. The out-

dated method of lecture and no accessibility to update and new teaching materials are main 

problems. The students use low quality and cheap study materials (copied notes & papers), hence 

the Afghan students are deprived of modern knowledge and developments in their respective 

subjects. It is vital to compose and print the books that have been written by lecturers. Taking the 

situation of the country into consideration, we need desperately capable and professional medical 

experts. Those, who can contribute in improving standard of medical education and Public Health 

throughout Afghanistan, thus enough attention, should be given to the medical colleges. 

For this reason, we have published 136 different medical textbooks from Nangarhar, Khost, 

Kandahar, Herat, Balkh and Kapisa medical colleges and Kabul Medical University. Currently we are 

working to publish 20 more medical textbooks for Nangarhar Medical Faculty. It is to be mentioned 

that all these books have been distributed among the medical colleges of the country free of cost.  

All published medical textbooks can be downloadable from www.ecampus-afghanistan.org  

The book in your hand is a sample of 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 need to publish about 100 different textbooks each year.  

As requested by the Ministry of Higher Education, the Afghan universities, lecturers & students they 

want to extend this project to the non-medical subjects e.g. Science, Engineering, Agriculture, 

Economics, Literature and Social Science. It is reminded that we publish textbooks for different 

colleges of the country who are in need. 
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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 assure them quality 

composition, printing and free of cost distribution to the medical colleges.  

I would like the students to encourage and assist their lecturers in this regard. We welcome 

any recommendations and suggestions for improvement.  

It is mentionable 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 authors to in order to be corrected in the future. 

We are very thankful to German Aid for Afghan Children and its director Dr. Eroes, who has 

provided fund for this book. To be mentioned in the past three years he also provided funds for 40 

medical textbooks which are being used by the students of Nangarhar and others medical colleges 

of the country. 

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 

four years in Afghanistan. 

In Afghanistan, I would like cordially to thank His Excellency the Minister of Higher Education, Prof. 

Dr. Obaidullah Obaid, Academic Deputy Minister Prof. Mohammad Osman Babury and Deputy 

Minister for Administrative & Financial Affairs Prof. Dr. Gul Hassan Walizai, chancellor of Nangarhar 

University Dr. Mohammad Saber, Dean of Medical Faculty of Nangarhar University Khalid Yar  as 

well as Academic Deputy of Nangarhar Medical Faculty Dr. Hamayoon Chardiwal, for their 

cooperation and support for this project.  

I am also thankful to all those lecturers that encouraged us and gave all these books to be 

published.  

At the end I appreciate the efforts of my colleagues Ahmad Fahim Habibi, Subhanullah and 

Hekmatullah Aziz in the office for publishing books.  

Dr Yahya Wardak 

CIM-Expert at the Ministry of Higher Education, February, 2014 

Karte 4, Kabul, Afghanistan  

Office: 0756014640 

Email: textbooks@afghanic.org 

           wardak@afghanic.org 
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Message from the Ministry of Higher Education   

In the history, book has played a very important role in gaining 
knowledge and science and it is the fundamental unit 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 based on educational standards, new learning materials and 
textbooks should be published for the students. 

I appreciate the efforts of the lecturers of Higher Education 
Institutions and I am very thankful to them who have worked for many 
years and have written or translated textbooks. 

I also warmly welcome more lecturers to prepare textbooks in their 
respective fields. So, that they should be published and distributed 
among the students to take full advantage of them. 

The Ministry of Higher Education has the responsibility to make 
available new and updated learning materials in order to better educate 
our students. 

At the end, I am very grateful to German Committee for Afghan 
Childrenand all those institutions and people who have provided 
opportunities for publishing medical textbooks. 

I am hopeful that this project should be continued and publish 
textbooks in other subjects too.   

Sincerely, 

Prof. Dr. Obaidullah Obaid 

Minister of Higher Education 

Kabul, 2014 
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