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Embroyology:-.

)  the male and female gamets - 3: (

 

Gonads 

testis (pural =testes)

 

spermatozoa

(singular = spermatozoon) (gonade)

overyOva (singular=Ovum)

 

sperm ovum 

Fertilization .spermatozoa 

 

Testis

spermatogenesisOvaOvary Ogenesis

Gemetogenesis

Gonads 

 

Gemetogenesis .

Zygote 

.

(Cell structure ):

size .

 

nucleusCytoplasm.

Cytoplasm Cell membrane 

.
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Nucleus Nuclear Membrane 

.

(D.N.A) Deoxyribonucleic acid

.

Nucleoli

Ribonucleic acid (R.N.A).

.

1. MITOCHONDRIA:

 

Respiration . 

2. RIBOSOME:R.N.A

. 

3. ENDOPLASMIC RETICULUM. 

4. GOLGI APPARATUS . 
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5. LYSOSUMES :

. 

6. 

 

MICROTUBULES : 

7. CENTRIOLES:

) .( 

8. CHROMO SOMES :

.

.

Spermatozoa Ova)(.

X

 

Y

XX. 

:

)(

D.N.A
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D.N.AD.N.A

.

(Cell division ):

)Mother Cell(

 

)Daughter Cell(

..

1. :

. 

2. :

 

Ovocyte

)(. 
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)Mitosis(.

a.PROPHASE:

.

b. :METAPHASe 

.

c.ANAPHASE :

.

d.TALOPHASE:

).(
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SPERMATOGENESIS :)Testes(

 

Seminiferous

 

supporting cells

 

Spermatozoa

 

nutrition 

 

semiruiferous

intersutial cells 

 

Teststerone

 

osterogen

.

 

Testisterone. 

SpermatosoeBase) .-(

Spermatozoom:

 

sperma tozoon.

1. HEAD:Sparmatozoon

  

acromsomic cap

spermatozoon

SpermatozoonHomogenous. 

2. NECK:spermatozoonFurnel 

 

spherical centrole. 

3. MIDDLE PIECE:

 

spermatozoon-

 

Axtal filament

 

middle pice
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Axial filament

 

Anulus . 

Axial filamentmeddle piece

 

spiral sheet

.

4. TAIL:

  

sperma tozoon

 

Middle piece .)-( 

SPERMATIOZOON: spermatozoon

  

semneferdidymis)yes deferens(

 

serminel 

vesicleEjaculation .

-

.

spermatozoon

 

spermatozoon

spermatozoon

.

1. PH:) semen(seminal vesioal , ductus deferens 

. 

2. :

 

spermatogenis

 

Spermatozoa
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-

 
Oligospermia

 
Isospermia

.)semen(

 

spermat tozo

 

seminal vesical , vasdetrens , epiomymis

 

prostate 

 

spermatozoa

 

Eialulation

 

Ejaculation 

 

3.5cc-4cc

.cc

 

spermatozoa

 

-

. 

OVOGENESIS:Ova

 

OvaryOogenesis

)Gonade(Ova

 

Ovary

 

TestisOvary 

)Cortex()medullae (.

 

Cortex

 

Oogonium

 

Ovogonium

OogoniumOvary 

OvaryCortexFollicular cells

 

primordiai follicles 

 

Ovogonia

 

prnordia follicle 
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.

1. proliferation 

 

2. vasculariation 

 

3. maturation  

4.  regraession  

Prolitratration F.S.H

 

Oestrogen hormone

 

Corpus iuteum

Ovulation .Ovogonium

.)-.(

.

1. 

Ovogenesis. 

2. 
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)doughter(

 

first pollar 

body

. 

OVUM :OvumOvary

sedondary oocyte

 

maturation 

sedondary pollary body

.

1. CORONA RADIATE:

 

Follicuar 

 

zona 

peliccida . 

2. ZONA PELLUCIDE:. 

3. PERIVTELLING SPACE:yite lline membranezona pellucida

. 

4. SPINDLE :. 

5. frist poller body)-( 

Oraraian follicle

 

zona pellucide

 

zona pellucide 

 

Follicular cellsChorona radiate
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Tecainterna

 
Tecaexterna

 
teca inteme 

 

Teco cells )() (.(

Folliculine

 

utenin tubeOvarian Follicule

Uterin tube 

 

Uterin tube 

Uterin tube

.

OVUM:Ovarian tubs 

Ovarian fluid Follicular cells

-

 

VaginaUtarus

UtarusUtarina tube

 

Utarin tube

 

SpermatozosSpermatozoonOuum

)UtarinAmpullah(

 

ZygoteVagina

)..(
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CORPUS LUTEUM:

Corpus luteum 

 

Corpus luteum

 

Ovarian Follicle

 

Ovarian Follicle

 

Follicular Cells

 

Polyhedral

 

Pegment

 

PegmentLutein

 

Pegment 

Luteal Cells Pegment

 

Ovarian Follicle 

 

Corpus luteum

).A.B.C.D.E.(

 

Corpus Luteum

 

Corpus Lutum

 

Corpus Luteum Menstration Corpus luteum 

)Degenration (

 

Fibrous)white body( 

Corpus albicans

 

Pregnancy

 

Corpus luteum-

Corpus Luteum

 

Corpus luteum of pregnacey

)-(

Prgnacey
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Corpus LuteumCorpus luteum.

OVARIAN CYCLE: Ovaria FollicleCorpus luteam

 

Ovarian Cycle

)

 

Lactation(.

REPRODUCTIVE PERIOD:-

. 

 

)SEX DATERMAINATION (:Ova

+X

 

Spermatozoon+ x

 

+y
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)A,B.(

THE MENSTRUAL CYCLE:

 

Ovulation Corpus 

luteum

 

Uterine endometrium 

 

Menstrual cycle.

Menstrual cyclemenstrual bleeding

menstrual cycle

)-.(

Menstrual cycle:

1. :POST MENSTRUAL PHASE

. 

2. PROLIFRATIVE PHASE 

 

3. SECRETORY OR PRE- MENSTRUAL PHASE

 

4. MENSETRUAL PHASE`:

ProPostphase

 

Folicular. 

5. MENSTRUAL PHASE : 

Post menstrual Phase Prolifrative 

 

Thecainterna

 

Follicular Phase Minstrual cycle
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Ovulation Corpus luteum

 

Corpus lutrumprogesterone

 

uteal Phase.

 

Emi Usch

 

Menstrual bleeding) ..(

 

Menstrual Cycle

Follicular phase.:

1. DESQUAMATION OF EDNOMENTIUM:

. 

2. REPIRATION OF ENDOMETRIUM:

. 

3. PROLIFERATION OF ENDOMETRIUM:

. 

 

Luteal Phase

.
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1. SECRETORY PHASE:

. 

2. ISCHEMIC PHASE:

 

Ischernia

 

Ischemia

-

-.

. 

 

Oligomenorrhea

 

Hypermenorrhea

 

W,B,C

 

R,B,C

 

Fibrimolytic

.
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GENERAL EMBRYOLOGY

)FERTILIZATION(

Fertilization 

Uterin tubeAmpulla 

). (Fertilization

sexual intercoursevagina

uterin tubespermatozoon

 

Oum

zona pellucideOvum

spermatozoon

 

secondary pollar 

body

 

Nucleus

Female pronucleus

 

spermatozoonMeddle pieceTail

 

Male pronucleus

 

pronuclei

Nucleus
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Pronucleus

.

split

 

spindle)(

)Doughter cells(

 

Two cells stage of 

embryo)one cell stage of embryo(

Two douthter cllszona pellucida

 

Doughter Cells )Mother Cells(.

 

Fertilized ovum

) three clls stage of embryo(
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) four Cells stage of embryo(

)

(

Cleavage.

 

Morual

 

morula

morula 

 

Trophoblastembryo

 

Embryo

uterin cavity

 

morual

 

inner Cells 

masstrophoblast

 

morula

 

morula

 

Blastocyst

 

inner Cells mass

 

inner cells mas

 

Embryonic pole

 

Abembryonicpole

 

uterinepithelium

zona pellucida

Zona pellucida

 

Abnormal
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feritlizaed ovum

 

Fertilized ovum

)-

 

Uterin 

tube(zona pellucidaFirtilized ovum

)-

.(

:Disc

 

Embryonic disc

.

1. (endo=inside) Endoderm

 

2. (Ecto = Outside )Ectoderm 

3. (meso= in the middle ) Mesoderm

  

inner cells mass

 

free surfaceEndoderm

 

inner cells mass 

 

Ectoderm.

 

Amniotic cavity

 

Amniotic Fluid.Endoderm
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Blastocystic cavity

 
cavity

primary yalk sac.

)primary mesoderm(extra- embryonic mesoderm)

Endorermal

 

primary yalk sac(

Extraembryonic mesoderm

 

Extra- 

embryonic mesoderm

 

Extra- 

embryonic mesoderm

Conecting stalk

Partial extra- embryonic 

mesoderm 

 

yolk sac

 

Visceral 

extra-embryonic mesoderm

 

ChorionAmnionChorion

 

Extra- embryonic 

mesoderm

  

AmnionAmniogenicAmniotic

.

Extra- embryonic mesoderm Extra- 

embryonic Coelomyolk sac

 

Secondary yolk sac.
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Embryo

 
Cerular disc

)

 

Amniotic cavity(

Extoderm

 

Colurhnar)

yolk sac (Endoderm

 

Cubical

 

Embryonic discHeadTail

 

Embryonic Disc

 

margin

 

Cubical 

cells)Columnar(prochondral plate

 

prochondral plateCental axis

 

headTail.

 

prochondral plate

 

EctodermalCentral axis

Amniotic cavitypremative streek

Premative streek

 

premative streek

pass

 

Ectodermal 

 

indodermal

 

intra- embryonic mesoderm

 

Secondary 

mesoderm

 

embryonic  Disc.

EMBRYONIC DISC:):(Notochord

:notochord

 

middline

premative streekcranial end

 

prochondral plate

caudal and Notochord
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Notochorde

 

interverteberal discNucleus pulposes.

 

NOTACHORDAL PLATE:

1. primitive streek 

 

primitive knotostreek

 

primitive node

 

hensone node

. 

2. primitive node

Blastopore. 

3. Primitive notch

 

midleine

 

Prochondaral plate Caudal margin

notochordal process. 

4. Blastoporenotochordal process

notochondal canal ).A,B,C-.( 

-:

 

nural tube 

Somites. nural tube

.
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FATE OF THE GERM LAYERS

I. .

a. Lining epithelium

 

1. skin 

2. 

para nasal sinus. 

3. Anal canal. 

4. . 

5. LabiamajoreLabiaminor. 

6. CiliaybodyIris. 

7. 

 

Fempanic membrane . 

b. Glands 

1. 

 

Exocune 

  

Sweat glamds

 

Sebaceaus Glands

 

mammasy glandsLacnimal glands .

2. :hypophysis CerbriAdrendl medulla. 

c. Other drivative : 

1. Hair. 
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2. nails 

3. Enamel of teeth  

4. lens of eye, Musculs of Iris , vitrous  

5. Nervos System Including all nearon’s  

6. pia arch nod

 

7. Bronchial cortilages 

  

II. .

a. Lining epithelium

 

lining epithelium

. 

1. 

 

anal canal.

2. 

 

mastoid antrum/ai alls

  

Tympanic membrome

 

Pharynog tymprnic tube. 

3. . 

4. 

 

Gollbladdes 

 

Extrahepatic duct

 

Pancratic duct

. 
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5. d

)(

)(

 

peni lurathras

 

Glans penis

).( 

6. 

 

Vestibulelabia minara. 

b.Glands:

1. 

 

isletsof langenes 

 

2. 

 

Gostromtestnal duct

. 

III. : 

1. loose areolar tissue

 

apponunoses , Tendons.

2. 

 

Reticuoytissue , adiposetissue. 

3. Dentine of teeth 

 

4. )(

 

Tris 

)Ectodum.( 

5. Blood cells. 
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6. 

. 

7.  Ovauies

 

atrinetubeVagina . 

8. Vasadefrensseminal vesicle

 

Ejaulatory ducts . 

9. 

 

Tunica 

Vaginalies . 

10. . 

11. 

 

Giliony gbodyIris. 

12.  Durameter

 

Pia archnoid . 

Ectoderm

 

Notochord process

.

 

Neural tube

 

Brain

 

Spinal cord

Ectoderm.

 

prochordal plate 

 

primitive knot

 

Cranial Inlage Part

 

Brain

  

Caudal tubular part

 

spinal 

cord.
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intra-embryomic mesoderm:

 
intr- 

embryonic mesodermprimitive proliferation 

 

hesodermEndoderm

.

1. prochordal plate  

2. cloacal membrane

 

3. midline

 

prochordal plate)

 

notochord

(prochordal plate

 

midline

 

embryonic disc

 

intra-

embryonic mesodermextra- embryonic mesoderm. 

INTRA- EMBRYONIC MESODERM:

1. 

 

notochord

 

paraxial mesoderm= 

epimer.

. 

2. 

 

proximal mesoderm

latplate mesoderm hypomer . 

3. 

 

intermeiat mesoderm mesomer

. 
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Paraxinal mesoderm 

 
Somites 

.

Somites 

:

=.

=.

sinutes

 

Ectoblast

.

 

paraxial mesoderm

 

somites 

 

plate mesoderm lat.

inter-embryonic coelom

  

prochordal plate 

 

lat plate mesoderm

 

inter- embryonic doelorm

.

1. somatopleuric or parital intra- embryonic mesoderm

 

lat-plate mesoderm

 

Ectoderm. 
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2. splanchnopleuric or visceral intra-embryonic mesoderm

  

lat-plate mesoderm

 

Endoderm. 

 

intra-embryonic coelom

 

pleural, pericardial

 

peritoneal 

. 

Yolk sac

 

Embryo:yolk  sac

 

pri-sacmary yolkEmbryonic disc

 

Cubical endoderm

 

Blastocystic cavity

 

Extra-

embryonic mesoderm

 

Extra-embryonic Coelom

  

yolk sac.

 

Cubical cells

 

yolk 

secondary yolk..

1. 

 

Embryonic disc. 

2. embryonic disc

 

Embryonic disc

 

head

 

Tail. 

3. 

 

Embryonic disk

 

Disc

)Head and Tail(

 

Head and tail folds. 

4. 

 

Head and tail folds

 

yolk sac

 

Embryo

.

 

Embryonic disk

 

perimative gut
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Gastrointestinal trac

 

yolk sacyolk sac

 

)umbilical vesicle(Defnitive yolk 

sac-.

 

Definitive youlk sac

 

Gut) for gut, mid gut, hind gut(

 

vitello-intestinal duct

. 

5. 

 

Embryonic disc

 

Disc

 

Laral folds

 

Embryo

 

Ectoderm)

 

vitello-intestinal duct

Umblical opening .( 

6. 

 

Embryonic disc

 

Amniotic 

 

Embryo

 

Cavityl

 

embryonic fluid

 

embryo

 

Cavity . 

Connecting stalk:

 

Extra-embryonic coelom

 

Cavity

 

Embryo

Extra embryonic mesoderm

 

Connecting stalk

 

connecting stalk

 

stalk 

 

Embryo
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embryo 

 
nutration 

 
Oytenation 

 

Embryo  

 

Connecting 

stalk.

 

Embryo

 

connecting stalk 

 

Embryonic disc

 

Embryoic disc

 

Connecting stalkEmbryo

 

Umblical opering 

 

Embryo.

)(

 

connecting stalk

 

placenta

 

umbilical cord.  
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:

 

Embryo

 

Chorion

 

Embryo 

 

Choronic cavity.

 

Chorion

 

Vili

 

Villi

 

Villi

 

Capillaries

 

vilies 

.

 

Subcutanus Fat.
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FETAL MEMBRANES AND PLACENTA

Placenta 

 

Chorioic villi

 

Decidua basalis

 

Fertilized ovum

 

zona 

pellucida 

 

zona pellucida

 

Fertilized 

ovum

 

ovumimplantation 

.

 

Embryo

 

Implanation 

 

Endometrum

 

EndometriumDecidua

 

Fertilized ovum

 

implination 

 

Stromal cells 

 

lipids

stromal Cells 

 

Dicidua basalis

dicidua

 

placenta )Blastocyst

(

 

Decidua basalis

 

Decodua

 

Embryo

 

uterine lumen

 

Decidua-capsulalris

 

pregnancy

 

Deciduaplacenta 

.
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Blastocyst

 
Trophoblast

Blastocyst

 

.

Decidua)(

 

Syncytium

 

syncytiopropholast)Plasmodiotrophoblast( 

 

Syncytium

 

Cytotropholast)Longhans layer.(

Syncytiotrophoblast

 

Lacunae

 

acunae

 

Blastocyst.

Lacunea

 

Trabeculae

 

Lacunae

 

Trabeculae .

 

Trabeulus

Syncytiotrophoblast).(

 

Cytotrophoblast

 

Trabeulus

 

Trabeculus

 

cytotrophoblast

 

Syncytom
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Lacunar space

  Trabeculus

 

Prmary villus.

 

Extr-embryonic mesoderm

 

primary villus

 

villus

 

Cytotrophoblast

  

Syncytom

Secondary villus.

villi.

:

1. 

 

Fetus

. 

2. Fetus. 

3. 

 

Barrieer

 

Fetus. 

4. . 

5. 

 

Antibody. 



 

37

)TWINS(

:Dizyoggtic twinsFraternal twins

monozygotic twins

 

Identical twinsDizyoggtic

 

OVocytes

 

spermatozoa

.

 

monozygotic

 

Ztgot

 

splite 

 

splitting 

 

zygote

 

Twocells 

tage 

 

placenta

 

chorionic cavity

 

placenta 

 

Chorionic cavity.

.

 

monozygotic Dizygotic 

.
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A. ENVIRONMETAL FACTORS   

Teratogen    Congenital malformation  

INFECTIOUS AGENTS  

Rubella    Catarac, glaucoma, heart defects, deafness 

Cytomegalovirus   microcephaly, blindness , mental retardation  

Hyrpes simplexvirus  Microphthalmia , microcephaly , retinal 

dysplasia 

Toxoplasmosis  hydrocephalus, cerebral calcification , 

microphtalma.  

Syphilis    mental retardation ,deafness  

PHYSICAL AGENTS  

X-rays   microcephaly, spina bifida, cleft palate, limb 

defects . 
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Hyperthermia   anercephaly. 

CHEMICAL AGENTS  

Thalidomide   limb defects, hart malfomations 

Aminopterin   anecephaly, hydrocephaly, cleft lip&palate 

Diphenyihydanation  fetal hydantion syndrome(facial defects, 

mental retardation .  

Trimethadione  cleft palate ,heart defects, urgenital&skeletal 

abnormalities . 

Lithium    heartmalformations 

Amphetamines   cleft lip&palate ,hert defects.  

Warfrin    chondrodysplasia, microcephaly 

LSD    Limb&central nervous system defects. 

Alcohol    fetal alcohol syndrome , short palpebral 

fissures , maxillary  heart defects hypoplasia.  

Vitamin –A    vitamin A embryopathy ( small a bnormally 

shaped ears, mandibular hypoplasia , clert palate, hert defects )  

Organic mercury   multiple  neurologicalysmptoms similar to 

cerebralpalsy . 
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Te ratogen   congenital malformation  

HORMONES  

Androgenic agents  masculinization of female genitalia( fused 

labia. Clitorial hypertrophy)  

Diethylstil besterol  malformation of the uterus, uterine 

tubes&upper vatins(vaginal cancer),malformed testes . 

Mathernal diabetes . varietry of malformation( heart&neural tube 

defects).   

CHROMOSMAL FACTORS - :B

 

x
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.-

 

Trisomy X.

I. AUTOSOME ABNORMALITIES. 

TTROSOMY 21-A:Syndrome

  

Downs .

 

simian 

creases in the hand , exhibit characteristic facial featuremental 

retardation .

TRISOMY 17-18 –B:

a. Mental retardation 

b. Congenital heart defects  

c. Low-set-ears  

d. Flexion of fingers and hands  

 

Syndactyly , renal anomalies, micrognathia 

.

.

 

TRISOMY 13-15-C:

.
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a. mental retardation 

b. Congenital heart defects  

c. Defness  

d. Cliftlip  

e. Clift palate 

f. Eye defects such as microphthalmia , anophthalmia and 

cloboma 

 

.

II. SEX CHROMOSOME ABNORMALITIES –B

 

X

.

1.KLINEFELTER’S SYNDROME:

XXY

.

a.sterility  

b.Testicular atrophy

c.Hialinization of the seminiferous tubules

d.Gynecomastia
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2.TURNERS SYNDROME:

XXX

.

a.Absent of ovaries

b.webbed neck 

c.lymphedema of the extremities 

d.Skeletal deformity

e.mental retardation 

3.TRIPLE X SYNDROME:

 

infantile 

 

menses

 

mental retardation 

.XX OcytaX- containing .
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SYSTEMIC EMBRYOLOGY 

:

 

Fetal period

.

 

Crown-rump(CR(length

 

)standing height(crown-hell(CH)length

.Fetal period

fetus/

 

CR lent/

CR lenth/

 

CR lent

 

Fetus

.

Fetus

 

Subcutaneus fat 

.
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.

1.  Spongy bones  

2. Compact bones  

1. :SPONGY BONES 

 

lamella 

 

Lamella

.

Lamella

 

lacuna

 

Osteocytes 

 

Osteocytes 

) Canaliculi(

lamella

 

Osteocytes

 

lamella

Bone marrow.Spongy bones

.

2. COMPACT BONES:Compact bones 

 

Lamellse

lamellae
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lamellaehaversian 

system

 

haversiancanal. 

 

Compact bones spongy bones 

.

 

mesenchymel cells 

intercellular matrix

.

 

bone removal .

) Bones ossification (:

):(

1. ENDOCHONDRAL OSSIFICATION :

 

Endochondral Ossification . 

2. INTRAMEMBRANOUS OSSIFICATION :

 

Fibrous 
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membrane

mandibula

Clavicula . 

:

 

parazial 

late plate mesoderm , mesoderm Nural crest. parasial 

mesoderm

 

Nuraltube 

somitomeras

 

Occipital 

 

Somites 

.

)()(.

 

Polymorphous

)Embryonic Connective tissue(

.

):( skill

 

neurocranium. Neurocranium

.

1. MEMBRANOUS NEUROCRANIUM:

 

membranous ossification 
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) Boune spicle(

 

primary ossification center 

postnatal life 

 

membranous

) .-.( 

CARTILAGENOUS NEUROCRANIUM:

Occipital 

 

parachondral cartilage 

 

Occipital sclerotomes

.

 

Occipital hypophyseal cartilage

 

Trabeculae cranii

Sphinoidal 

 

Ethmoidal .

 

nasal region

  

for amen magnum

.

 

median plate

 

Ala orbitalis

 

sphinoidal

 

Lesser wing 

 

Ala orbitalisAla temporalis

 

sphinoidal  

 

Greater wing.

 

periotic capsule

  

petrous part

 

mastoid part.

 

medicn plate 



 

49

 

Cranial nerves ).(

VISCERO CRANIUM: Viscerocranium

.

maxillary proc

 

maxilla 

 

zygomatic

.

 

mackel’s 

cartilage

 

mandibularproc

 

meckl;s cartilage 

. meckl;s cartilageSphenomandibularlig

.Mandibular proc

 

incusMalleus

 

stepes

.

 

neral crest 

cellsFrontal bone)-.(

SKULL ABNORMALITIES :

:

a. CRANIOSCHISIS:Defect

 

Brain abnormality.

b. CRANIOSTENOSIS:

 

Suturs)

(
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.

 
Coronal 

 
Larnbdoid

 

Plagiocephaly

. 

 

LIMBS) :(

.

 

mesenchymal core

 

lat plate mesoderm

 

mesenchymal 

core

 

Cuboidal ectoderm:

 

apical 

ectodermel (AER) ridge

 

mesenchymal AER

AER

proximal 

 

Distal 

.Terminal

 

Hand plate 

 

foot plate 

 

secondary constrictin 

 

prosimal segment 

AER

.

.

-
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.

 

Mesenchyamal 

Hyalinecatilage .

.

.

)Diaphysis(

 

Diaphysis

Epiphyis

 

EpiphsEpiphysisEpiphyeal plate 

..

 

epiphys

 

Diaphys

Dpiphyseal palte .

 

Epiphseal plate

.
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LIMBS ABNORMALITIES:Abnormalities

 

AMELIA:.

 

o MEROMELIA:

. 

 

MICROMAILA:

. 

o POLYDACTYLY:

. 

 

SYNDACTYLY:

. 

 

LOBSTERCLAW:

index

. 

 

CLUB FOOT:

 

Syndectyly

. 

)VERTEBERAL COLUNN(: 

spinal 
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cord h, 

   
notochordMesenhymal

Active 

.

intersegmental arteries 

 

nd 

protifration proliferation 

intersegmental tissue

 

precartiagenous verteberal body

 

intersegemtal 

 

mesenchymal original sclerotom segment

proliferation 

 

precartilagenous verteberal bodies 

 

interverte beral discnotochord

mucoid degeramation 

 

nucleus pulpsus

Nucleus pulpsusAnulus fibrosus

.

 

interverte beral disc.

VERTERBRAL COLUMAN ABMORMALITIES :

 

KLIPPEL FEIL SYNDROME:

. 
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(SPINA BIFIDA)CLEFT VERTEBRA:spinal 

cordDefect

spinal cordDefect. 

Ribs

 

sternum):(

Costal process

proximal mesodermSclerotic portion .

body wall.
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paraxial mesodermSomites 

:

1. ) VENTEROMEDIAL PART:

. 

2. )LAT PART:(

subcutaneous. 

3. ) INTERMEDIATE PART: (

.

. 

))skeletal 

muscles()Cardiac muscle.((
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.

:

 

myotomes 

  

segmental nerve

 

dorsal 

partventral part

 

dorsal part

 

spinal 

nerveDorsal primary ramus

 

Ventral 

partspinal nerve

 

ventral primary ramus

.

splite 

 

myoblast

myofibril

.

.

striated muscles 

 

bronchial arches

 

mesenchyme.
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CARDIAC MUSCLE: 

 

splanhnopleuric mesodermal layer 

 

Heart tube 

 

pericardium

.

Smooth muscles:

 

iris ) iris Optic cup(

Splanchnopleuric mesoderm

.
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Endotheleal heart tubes

.

heart tube

Bulbus ,atrium, yntricle , cardis

 

sinus venosus 

 

ventricle

 

atrium

 

Atrio-ventricular 

canal.

 

Sinus venosus

Atrium

 

left /right 

horns . Bulbus cardis

 

prosimal part(conus)

 

distal part( truncus arteriosus). 

trances artriosus Aortic sac.

Vitllin veinyolk sac

 

Umblical vein

 

common 

cardinal veinsinus venousushorn.



 

59

 
Heart tube:

1. SINUS VENOUSUS:sinus venosus

 

Common 

atrail charnber

 

right atrium

 

Right common cardinal veinS.V.C

Right viteline vein

 

I.V.C

 

Right atrium

. 

2. ATRIUM:

 

sinus venosus

 

Atrial charmber

 

R/L atria . 

3. A.V CANAL:

. 

4. VENTRICLE:cunus

.

 

Trancus srteriusm

 

Ascending aorta   Pulmunary trunk

.

 

:Endotheleal heart tubes

 

splanchnopeuric mesoderm

 

pericardial cavityhead

foldpericadialy cavityforegut

pericardial sacDorsal side

Splanchopleruicpericardial cavity

Prolifration 

 

myoepicardial mantle
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myoepicardial 

mantle cardiac musclevisceral 

pericardium

 

parie tal part somatople uric 

mesoderm.

HEART TUBA:

 

heart tubepericardial 

cavity 

 

Dorsal 

mesocardium

 

mesocardial sac

heart tube) caudal part(

 

septum 

transversumheart tube

 

pericardial 

cavitybulbus cardis

 

ventricle

 

u

 

Bulbo-ventricular loop.ATRIUM

sunus venosus

 

septum  fentricle

 

heart tube S. 

 

Bulbus cardis(Conus)

 

ventricle 

 

gulbo-ventricular sulcus.

 

conus

 

VentricleChamber

Trancus arteriosus

 

atrial chamber 

ventricle

 

trancus arteriobus

Trancus arteriosus
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. 

 

SINUS VENOSUS:

 

Atrial chember 

 

sinus 

venosus

 

heart tube

.

 

sinus venosus

 

Atrial chamber 

sinus

 

sinus venosusLeft + horn

Right horn

.

1. sinu atrial orifice

 

Atrial chamber 

. 

2. sinu atrial orifice. 

 

sinu atrial orifice

 

venous valves

 

septum sptrium. 

 

A.V CANAL :

 

Trio-Ventricular cushions

Dorsal

 

Ventral
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Septun intermedium.

 

INTERATRIAL SEPTUM:Atrial chambire 

 

sinus 

venousmA.V canal ventricle

 

Atrial chamber)

 

sinus venosum(

septum primum

A.V canal septum intermediumsptum primum

 

setum intermediumforamen primum

.

 

septum primumintermediurn septum

 

septum primum

forament secundum

.

septum secundumseptum primumseptum primum

Atrial chamber

foramen secundium

 

Valve

foramen oval

 

septum secundum

 

flap

 

septum secunum

 

foramen 

secundum
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FlapForamen secundum.

fossa ovalies

.

SINUS VEROSUM

 

RIGHT ATRIUM:inter atrial 

septum

 

sinus verosum

 

right atrium

 

venous valves 

 

Valve

 

septum spurium

 

intertribal septum

 

Venous valves

.

a.Crista terminalis 

b.the valve of I, V ,C

c.the valve of coronary suns 

:

.

1. the right Half prmairytve atrisss

 

2. sinus venous 

 

3. the right half of A/V canal  

Pulmunary Vein)(:

 

septum primum

pulmonary vainAtrium.
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pulmonary vainsAtrium

Atrium

:.

1. the left half of the primatve arnal chamber 

 

2.  the left half of the atriovetricular canal  

3. 

 

pulmunar veins. 

FATE OF BULBUS CARDIS :

 

bulbus cardis 

 

prosimal part (Counus)

 

distal part( 

trances arteriosus).

 

spiral )(trances arteriosus

 

Trancus arteriosus

 

Ascending aortapulmurary trunk

pulmurary valves

 

aortic valves 

 

Endocardial cushion 

conustrancus arteriosus.

INTERVENTRICULAR SEPTUM:

 

Eulbo 

ventricular sulcus

 

conus

 

primitive ventricle 

 

sub ventricular cavity

.
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1. 

 
A/V canal 

. 

2. 

 

trances arariosus

 

cavity

 

interventncilar septam

. 

1. 

 

Bulbovantrcular cavity

 

interventricular septum

 

Cavity

 

ventricular cushions 

. 

2. 

 

Ridge

 

Bulboventricular 

cavity

 

R/L endocuardial 

cushions 

 

Aortic 

 

pulmonary

.

 

Bulbar septuminterventricular 

Gape.

 

Gape

 

interventricular 

Bulbar septum

atrioventricular cushions

interventricular 

. 
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Atrioventricular septum

.

CONGENITAL ANOMALIES OF THE HEART :

.

A.ANOMALIES OF POSITION:

. 

a.Dextrocardia:

.

b.Ectopic cardis:Chest wall

.

 

B.ATRESIA OR STENOSIS:

Stenosis )atrestia(.

C.ABNRMAL GROWTH:

.

Transversi septum

 

myocardium. 



 

67

D.DEFECTIVE FORMATION OF SEPTA

Interatricular septal defect  

interatrel septal defect  

 

defect of the spiral septum

  

Patent ductus arteripsus)

 

spiral septum.( 

Atrioventricular canal defect :

. 

E.COMBINED DEFECTS:

 

Fallot, tetralogy

.

Interventricular septal defect  

Pulmonary stenosis

 

Hypertrophy of right ventricle

  

Aorta ventricular septrum. 

)(

 

. 
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Anomalies of relationship of chambers to great vessels

 

Transposation of great vessels :Aorta 

 

pulmonary  trunk. 

Taussing –Bing syndroe:

 

Aorta 

pulmonary trunk.

 

interventricular septal defect. 

S.V.CI.V.C. 

pulmonary veins. 

ARTERIES 

 

PHARYNGEAL ARCH ARTERIES AND THRIR FATE:

 

Primative aortaeEndocardial heart tube

primativ aortaventral protion Foregut

Arched portion First pharyngeal arch

Dorsal protion Gut.

 

Endocardial

 

Ventral aorta

 

Aortic sac

.
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-Aortic sac

Dorsal aorta.

Aortic 

sac  3rd +4th arch arteries aortic 

sacventralpartspiral septum

 

truncus arteriosus

pulmonary trunkAortapulmonary trunk

6th arch arteryAscendig aortaArch 

aaaaarteries 

.

Dorsal aorta. 

Dorsal aorta

. 

R.dorsal aorta

 

Dorsal aortea

. 

)

(Dorsal aorta

Ductus arteriosusDuct

R. ventricleDorsal arota

 

DuctLig artersom. 
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Ext carotid art. 

Dorsal aortalat intersegmental 

segmentalUpper limb

)subclavian art(: 

1. Aorta 

 

Pulmunary trunkTruncuse arteriosus

 

2. Aortic sac

 

Aortic arch. 

3. the left dorsal aorta:Descending aorta. 

4. Aortic sac 

 

Horn. 

5. The right 4th astery 

a. 

 

Right subclavian art

segmental art. 

b. 

 

subclavian art 

 

segmental art

. 

6. 

 

Common carotid art

. 

7. pulmonary arteries

 

pulmonary 

trunk

 

Branch of lunges bud. 
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primitive dorsal aorta.

1. the ventral splanchnic arteries:Gut

Sup mesenteric , celica

 

inf, 

mesenteric. 

2. The lateral splanchnic arteries

lntermediate mesoderm 

 

spermatic , Phranic art, 

suprarenal art, renal art

 

ovarian . 

3. Dorao-lateral (somatic interegmental) branches

intercostals 

  

lumbar).( 

DEVELOPMENT OF THE ARTERIES OF THE LIMB:

 

somatic interegmental 

)axis art(

Axis art

intersegmental.Ant 

interosseusar, brachial, subclavian, Axillary  teries

 

Deep palmar arch 

 

RadialUlnar

.
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UMBLICAL ARTERIES:Dorsal aorta

 

Umblical arteries Dorsal aortae

Single dorsal aorta

 

lat branch

umbilical artlumbarintersegmental art

  

Aorta

 

intiliac art

 

umbilical artInt illiac art 

 

.post natal 

lifeumbilical art

 

sup. Vesical artDistal part

med. Umbilical lig.

:-

.

1. Visceral veins 

2. Somatic veins  

Vesceral veins:. 

1-

 

Ventricul Veins R/L 

2-R/L umbilical veins from the placenta

 

Umbilical & vitlline veins

 

sinus venosushorn

septum transversumvitellineumbilical

prorximal hepatic 
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sinusoids.

 
sinus venosusvitelline 

veins

 

persisting terminal 

vitellin veins hepatocardial charnme.

sinus venosus

 

lefthepato-

cardiac shainale .Umblice

Vrelline

 

sinus venoususRight hepato-cardica chainnel

common sepatic vein.

.L.V.C

 

umbilical vein

umbilical 

 

left umbilical vein

 

right hepato 

cardiac chainnel

 

portal vein

.

SOMATIC VEINS:somatic veins.

1. R/L ant cardinal vines

 

2. R/L post cardinal vines

  

Anterior cardinal vein

 

post cardinal vein

Common cardinal vein

 

sinus venosus.
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FATE OF ANTIOCOMMON CARDINAL VEINS:

 
Ant 

cardinal veins subclavian vein

Transverse anastomose

canlinal vein

 

Anastomese

RetrogressCardinal Vein)

(Commoncardinal veinS.V.C

R.Cradinal veinTransverse inter cardinal 

anastomose.

 

Brachiocephalic vein

 

Transverse inter cardinal 

anastomosiscardinal vein

subclavian veins L.junction transverse inters cardinal 

anestomose

 

internal jugular vein

 

Cardinal veinsub clavian vein

)ext jugular vein

antcardianal vein(

 

ant post cardinal 

veins

 

inter segmental

 

subclavian vein

 

7th inter segmental 

post cardinal veinL.ant 

cardinal veinRetrogression 

pos cardinal vein

common cardinal vein

sinus venosusRetrogression 
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sinus venosus

retrogressive Adult life

 

left sup intercostals 

 

coronary sinus)L.sup intercostals 

vein 

 

coronary sinus(.

A.L.sup interostal vein

The left cardinal vein caudal to the transverse anastomosis &most 

cranial part of the left post cardinal vein. 

B.coronary sinussinus venosus.

coronary sinusleft common cardinal veinproximal part

.

common cardinal veinoblique vein of 

the left atrium . 

VEINS OF THE ABDOMINE : suprarenal , testicular or ovarimam 

veins , renal veins , I,V,C veins

.

1. POST CARDINAL VEINS:

Cranial end)(ant cardinal veins

Common cardinal veins.post 

cardinal veinCandal end)(Ext ilica vein
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post cardinal veinsTRansvese 

post cardinal anastomose. 

2. THE SUB CARDINAL VEINS:mesonephros

post cardinal vein.renal 

veinssub cardinal veinsTransvese subcardinal 

anastomoseR.subcardinal vein

R.hepatocardinal channel . 

3. (THORACOLUMBAR VEINS) THE SUPRACARDINAL Vein’s:

)canially()  Caudally(post cardinal 

veinsub cardinal 

sub cardinal veins  

 

L.V.C

 

Renal veins , supra renal veins.

A.L.V.C)cranial to caudal .(

1. the lowest part of the right post cardinal vein 

2. the lower part of the right supracardinal vein 

3. the right supracardinal subcardinal ansastomosis 

4. the subcardinal vein 

5. the subcardinal hepatocardiac anastomoiss  
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6. the right hapatocardiac channel 

 

B.R.commoniliac veinR.post cardinal vein Caudal part

.

C: .L.COMMONILIAC VEIN:post cardinal veins

L.commonilic vein.

D.R.renal veinsubcardinal vein

I.V.CI.V.C

Subcardinal vein.

E.L. RENAL VEIN:.

a. Mesonephric veinsubcardinal . 

b. A small part of sub cardinal vein 

 

c. The inter subcardinal anastomosis 

 

F.THE SUPRARENAL VEINS:inter sub cardinal 

anastomosis 

 

subcardinal .

G.OVARIAN /TESLICULAR VEINS:subcardinal 

veinsinter subcerdinal ansastosis 

.

AZYGOS SYSTEM OF VEINS:

post cardinal veins
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Mdial sympathetic line) veins of the azgos line)(

.

Cranially 

 

post cardinal veins

Abdominal 

.

Common cardinal veinL.retrogression azygos line 

 

post cardinal  vins

 

Right azygose linepost aortic anastomose.

Azygos system.

1. AZYGOS VEIN. 

a.  the vein of the right line  

b. The most cranial part of right post cardinal vein

 

2. HEMIAZYGOSaccessory hemiazygos

left azygosline .post aortic anastomoses

Azygose line . 

3. 

 

post cardinal vein

L. sup intercostals. 

4. 

 

Azygos linesAscending lmbar veins

. 
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ANOMALIES OF VEINS:

1. LEFT SUP VENA CAVA :

larg coronary sinuss.v.c

. 

2. DOUBLE I.V.C

 

3. left I.V.C:I.V.C

 

4. PRE-URETHERIC VENA CAVA:I.V.C

right ureter. 

Fetal Blood Cerculation 

Fetus

 

adult

.

1. fetal life 

 

oxygenatedplacenta . 

2. Oxygentaedplacenta 

 

Umblical veinFetus

Portal veinBranch

liver I.V.CDuctus venoususI.V.C

 

R-atriumR-atrium

foramen oval .

pulrnunary trunkDuctus 
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arteriosusAorta.

Deoxygenatied.

AortaAortacommon 

carotied artSubclavian

Deoxygenatied 

.Aorta 

 

umbilical arteries

Umblicalr venis fetus. 
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. 

DEVELOPMENT OF NASAL CAVITIES :nasal cavitiesNasal 

PITSpits

 

somatodaeurmNasal process

pitsomatodaeum

primative palate .frontonasal process

.nasal pitsnasal sacDorsally 

 

Caudally

 

dorsal part

 

Somatodaerum

 

Bucconasal membrane

 

nasal sacventral 

orifice (ant nares)Dorsal 

orifice(Primative post nares) Somatodaerum

 

nasel sacfrontonasal process

 

prontonasal process

 

nasal cavities 
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nasal septumnasal septum

 

primative palate

 

Bucconasal 

membrane

.Nasal cavities

 

lat nasal process

 

nasal concha

.

ANAMALIES OF THE NAMSAL CAVITY:

Antanares 

 

postnares 

Cavity

 

atresia. 

Ethmoidal Ceribriform plate

 

Defect

Defectnasal cavity

 

Cranial cavity

. 

 

nasal septum

 

mid line

 

septum 

. 

 

nasal cavity

 

oral cavity. 

PARANASAL SINUSES:

 

Divarticule

.Maxillary

 

sphinoidal

.



 

83

:

 
foregut

 
median 

diverticulurn

 

Epithelium

splanchno- pleuric mesoderm

 

midline 

groove(tracheobronchial groove)

hypobronchial eminence 

Distal partoesophagus

.

Lung Bud.Cranial 

lung budsBronchi

.

THE LARYNX:

 

respiratory 

diverticulum

 

cranial partcrainal part

lnlethypobranchial eminerce

.  
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ANOMALIES OF THE LARYNX

 

Laryngocoelelaryngeal sacculae

. 

Congenital stenosis or atrsi of the larynx

 

LARYNGOPTOSIS:. 

. 

 

TRACHEA & BRONCHI:

 

respiratory diverticulum

rspiratorydiverticulum

 

principal bronchi

 

Lobar bronchi. 

Anomalies of the trachea   -1      

    Tracheo-esophageal fistulae -2

 

Tracheal diverticulum -

 

3 

accessory bronchi may arise form trachea- 4  

. 

THE LUNGUS:lobar bronhi

Bronchial tree

 

Alvoli

 

Bronchial tree

 

Terminal parts
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.

 
lobar bronchi

.

)fissure( 

.Fita life

 

Bronchial treeCubical 

epithelium.

AlveoliCubical epithelium

.pulmonary blood cerculation 

 

fital life 

.

ANOMALIES OF THE LUNGS AND BRONCHI

1. Agenesis and hypoplasia:

. 

2. Abnormalities of lobes

 

a. Absence of fissures 

b.  Presence of abnormal fissures  

c. Accessory lobes 

d. Sequestration of lung tisssue 

3. lung hernia  

4. displaced bronchi 
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Anal canal 

 

somatodaeumAnal canal

 

proctadaeum

.Embryonic dischead 

Tailyolk sac 

 

Cavity

 

Embryo

 

primative gut

 

primative 

gut

 

yolk sac.gut

Communication 

 

foregut

hindgut

 

Communication Midgut.

  

(cranially)somatoaeumbuccopharyngeal membrane

)caudally(Gut 

 

proctodaeumCloacal membrane

.

 

Dorsal aortaGut 
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.

1. Coelic artery Foregut

 

2. sup mesenteric artery

 

midgut

 

3.  inf mese nteric artery

 

hindgut

  

yolk sacmidgut

Midgut

Loopsup mesenteric art

 

loop mesentery

.

loop 

 

antarterial segment

post arterial segment

 

post arterial 

segment Caecal bud.

Tail fold

allantoic diveticulumyalk sac

Connecting stalk

taild fold

 

connecting stalk

 

ventral side

 

Allantoic diverticulum
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CaudalCloacaCloaca

.

uro-rectal septum

AllantosisCloaca.Cloaca

primitive urogenital sinus

 

Dorsal part 

 

primitive rectumAnal canal

.

Uro-rectal septumCloacal membrane

)ventrally (cloacal membraneurogenital 

sinusDorsal anal membrane

.Anal membrane

anal membrane

 

pitanal pit(proctadeeum)

.Anal pit (proctadaeum)Anal canal

. 

DREVATIVES OF FOREGUT:

1. parts of the Floor of the mouth.

Maj 

duodenal papilla. 

6. ... 
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DREVATIVES OF MIDGUT:

1. /.

..Anal canal . 

 

primitive urogenital snus. 

):MOUTH:(

 

SomatodaeumForegut

.

bucopharyngeal membrane

.

.mandibular 

process .

.

 

the lower lip.  the lower jav .  the tongue 

Mandibular process

 

linguo-gingival sulcus

labiogengival sulcus

mandibular archlower lip

Alveolar process

Alveolar process

 

alveolar 
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process.Alveolar process 

Labio-gingival furrow

Alveolus.

)A,B,C,D,E,F,G,H,I,J,K.(

)TEETH: (Aleolar process 

Alveolar process

EpithelealDental lamina

Alveolar process

 

Dental laminaDental lamian

Enamel organ

Alveoler process .

 

Enamel organ

.

1.  Enamel organ

 

Dental lamianproliferation 

. 

2. Enamel organ

Dental papilla

 

Enamel organ

Dental papilla)Germ(

. 
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3. Enamel organDental papilla

)Columnar (Ameloblasts

. 

4. Dental papillaAleloblasts

odentoblastsAmeloblastsOdentoblastsBasment 

membrane.Dental papilla

pulp. 

5. AmeloblastsenamelBasment membrane

.odentoblastsDentin)Basment 

membrane(. 

6. EnamelAmeloblasts 

odentoblasts. 

7. mandibulamaxillaAlveolar process

)A,B,C,D,E,F,G-(

. 
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1. Dental lamina)buds(.

 

Enamel organsEnamel organs

Canines , incisorspremolar. 

2. Permanent molarDental 

lamina)(.

Canine, incisormulars 

 

premolarsmulars

.

Calcification 

Calcification 

).A,B.( 

ANOMALIES OF TEETH

1. 

)Anodenita.( 

2. . 

3. . 

4. )Gemination.( 
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lower incisors .

6. 

. 

7. 

. 

)TONNGUE : (pharyngeal arch

mandibular arches

midine

Tubercuum impar.

Tuberculum imparEpitheliumproliferation 

thyroglossol duct 

Thyroid gland)Depression (

Foramen Cecum.

Hypobrancial eminence 

.EmicenceCranial part

Caudal part

 

Epiglottus

/

 

.

1. Tuberculam impar 

2. two lingual swellings 
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/Hypobranchial eminenceCranial part  

.

)A,B,C,D.(

1. )macroglossia()microglossia(

).Aglossia.( 

2. .Bifid . 

3. Apical )Ankyloglossia(

hard palate 

) ankyloglossia superior( 

4. 

. 

5. . 

6. Foramen cecum

)

 

Tuberculum impaar.( 

SALIVARY GLANDS 

Salivary Glandsoutgrowths 

Salivary gland

somato deaumForegut
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Ectodermal 

 
endodermal parotid 

glandmaxillary process

 

mandibular process

ECtodermal

submandibular sub linguallingo gingival sulcus

endodermal .

Tonsils:palatine tangilssecond pharyngeal pouch

Pouch

proliferationpouch obliterate

lymphocytesTonslarfossa

 

secondary pharyngeal 

pouch.

Lingual tonsils, tubal tonsilspharyngeal tonsilsEpithelial

prolifenationLymphoid.

)pharynx: (Foregut

EndodermicEndoderm.

:Foregut.

:DistalForegut

.

Dorsal border 

Dorsal mesogastrium.
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Ventral border 

  
Septum tranversum)Embryonic dischead

TailMidline 

CrnialCaudal

 

septum tromsversum(

ventral mesogastrium

Septum.

Ventral mesgastriumStomach

.

Ventral mesogastrium

 

lesser 

omenturnliver 

 

coronary lig

Falciformlig.

Dorsal mesogastriumSpleen 

 

Spleen Gastrospleenclig 

Spleen lieno renal lig

.

ventral borderlesser 

curvatureDorsal lorder 

Greater curvature

 

orginal original 

)A,B,C.(
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:major 

duodenal papillaForegat

midgut Gut 

(Meso duodenum )mesentry

Loop

peritoneum 

 

proximal Celiac artDistal 

 

sup mesenteric art) A,B,C,D,E,F.(

Jejunum and ileum:jejumumileum Midgut

 

prearterial 

segment IleumMidgutpost arterial seg

.

:caecal budEnlargement 

bu

 

Distal part)A,B,C,D,E,F,G.(

Ascending colon:midgutPost arterial segment 

.

TRANSVERS COLON:/Midgutpost 

arterial seg/hingut.Descending colon

pelvic colonhindgut)A,B.(

RECTUM:Rectumpremative rectum.
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ANAL CANAL:Anal canal primitive rectcum

proctodaeum

)pctinate line (anal valves)A,B

 

.(

DEVELOPMENT ANOMALIES OF THE GUT :

1. Congenital obstruction  

a. Atresia  

b. Stenois  

congenital mega colon

hischsprung disease.

:pyloric end

congenital pyloric stenosis.

IMPERIORATE ANISES :.

2. ABNORMAL COMMUNICATIONOR FISTULA:

. 

Tracheo-oesophageal fistula 

Incomplete septation of the cloaca 
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Perinum.

Duplication  

Diverticulums   

LIVER :Hepatic budCut)ventral(

foregutmidgut. 

)Bud(ventral mesogastrium.

mesogastriumseptum tranversum

.

1. (pars hepatica ) Largicranial part 

2. (parsyctica ) smaller caudal part  

hypatic part :

1. Right part  

2. Left part 

septum trnsversum
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hepatic trabeculeaumbilical 

 

vitellinesepturn transvessum

sinusoids sinusoidsseptuvm transveer

heptic budseptum 

trans)A,B,C,D,E-.(

ANOMALIES OF THE LIVER :.

GALL BLADDER AND BILIARY PASSAGE:hepatic bud

cystic ducthepatic bud

 

cystic partBile ductDuct

Dorso medial Ventral pancreatic bud.

ANOMALIES OF THE GALL BLADDER 

A. ANOMALIES OF SHAP 

a. Funus . 

b. . 

B. ABNORMALITIES OF POSITION 

 

a. 

. 

b. . 
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C. DUPLICATION 

 

a. .

D. Bile duct

Diverticulum’s.  

ANOMALIES OF THE EXTRA HEPATIC DUCT SYSTEM 

a. cystic ductCommon hepatic dcu

. 

b. 

 

cystic ductright hepatic duct. 

c. cystic ductcommon hepatic duct

. 

d. 

 

bile ductPylonic Cantiac

. 

e. Atresia

 

duct system 

. 

f. duct system hepatic 

duct. 
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PANCEREAS :)buds(gut 

ventral bushepatic budDorsal budGut

Buodenal loop

 

ventral budDorsal bud

 

GutVentral budpancreatic tissues

Ventral budpancreasheaduncinate proc

 

dorsa bud

head 

 

body)A,B,C,D,E.(

.

dorsal budventral bud

 

dorsal bud

Aaccessory pancreatic duct. 

Main poncraetic ductaccessory pancreatic ductDistal part

Dorsal budproximal ventral bud

).A,B,C,-.(

ANOMALIES OF THE PANCREAS

1. Anular pancreas

 

2. Divided pancreas 
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3. accessory pancreatic tissue

meckels diver ticulum. 

4. Invrsionof pancreatic ducts

 

SPLEEN:spleencollection Dorsal 

mesogastrium)A,B.(

1. Lobulated spleen 

2. 

 

3. spleen. 
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Intra- embryonic  mesoderm

:

1. Paraxial mesodermSomites

. 

2. Pateral plate mesoderm 

 

Intra – Embryonic Coelom

. 

3. Intermediate mesoderm

U.G.S

 

Embryomic 

 

Inter- mediate measoerm )Bulging(

 

Dorsal mesentery 

 

Nephrogenic Cord

peritoneal cavity)coelomic epi-the hurn (

Embryo

 

cervical region

sa-cra cegion .

nephrogenic cord

.

1. Excretory tubules. 
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2. Excretory tubulesNephric duct. 

3. Nephric duct

 

Paramesomephic duct. 

4. GonadeCoelomic epithelium

 

Nephrogenic duct) 85- A,B,C.( 

Cloaca

.

 

Cloaca

  

primitive urogenital sinus

.

 

primitive urogenital sirus )Vesico- urethral canal( cranial part

)Definitive urogenital sinus (

 

Caudal part)B. A

.( 
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: :

1. Pronephros. 

2. Mesonephros

 

3. Metanephros

 

PRONEPHROS:nephrogenic cord

 

Cervical

 

Mesonephros

 

Thoracolum Bar

 

Metanephros 

 

Sacral region .

Nrpnephros

 

Pronephros

 

Nephrogenicduct Cloaca

.mesonephros

 

thoracolum barnephric duct

mesonephric duct.

Mesonephric

Duct system.

 

Excretory tubules 

(Nephrones)

 

Nephrogenic cord

 

metanephric blastoma.

 

collecting part

 

DivrticuleUrete ric bud

 

Metanephric blastoma

 

Ureteric bud
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Ampulla

 
Ampulla

 
Ampulla

 

Renal pelvis

 

Maj.Clices 

 

Maj.calices

 

Minor calices 

 

Collecting tubules.

 

Collecting tubule

Ampulla

 

Metanephric blaastoma

 

Ampulla

 

Ampulla

s

Distal

 

)A.B.C.D.E.F.G.H.I.J.(

 

ASCENT OF THE KIDNY:

 

Metanephros

 

Sacral region

  

Lumbar region

.Metanephros

 

Lat sacral artery

 

lumbar region

 

Aorta

  

Renal 

artery )-.(

ROTATION OF THE KIDNY:

 

Hilus

 

Hilus 

. 
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ANOMALIES OF KIDNEY:

1. ) Agenesis.( 

2. DUPLICATION:

. 

3. ANOMALIES OF SHAPE

 

a. HORSE SHOE SHAPE:

. 

b. PANCA KE KIDNEY:

Middline. 

c. . 

d. LOBULATED KIDNEY:

 

Lobulated. 

4. ANOMALIES OF POSITION: 

a. . 

b. 

 

Complete

. 

c. . 

d. Displaced

 

Cross. 
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5. ABNORMAL ROTATION: 

a. NON – ROTATION:Hilus

. 

b. INCOMPLATE ROTATION:

. 

c. REVERS ROTATION :

. 

6. CONGENITAL POLYSTIC KIDNEY:

. 

7. ABERRANT RENAL ARTERIES:

 

Renalartery

. 

)A,B,C,D,E,F,G,H,I-.(

DEVELOPMEN OF THE UPERER:Ureter Uratric bud

 

Renal PelvisVesico-urethral canal.      

) A.B.C.D-.(

ANORMALIES OF THE URETER:

1. Duplicated. 

2. prostatic urethra. 
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3. . 

4. 

 

Ureter

 

Valve. 

5. 

  

(Hydroureter). 

6. I.V.C)A.B.C.D.E.( 

BEVELOPMENT OF URINARY BLADDER: vesico-

urethral canal

 

cranial part)Endoderm(Trigone

 

Absorbed mesonephric ducts(mesodefm).

Splanchnop pleuric mesoderm.

ANOMALIES OF URIMARY BLANDER:

1. . 

2. . 

3. )Hourgleass bladder( 

4. . 

5. 

. 

6. )Congenital diverticula()A,B.( 

DEVELOPMET OF THE MALE URETHRA:Urethra

 

urinary bladderEjaculatory ductVesico-

unethral canal

 

Caudal party)endodermal(

 

Absorbed mesone phric duct (mesoderm)

 

.
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Prostatic urthramembranous urethra

 
urogenital sinus

pelvic part

 

penil urethra)( 

 

urogenital 

sinusPhalic part

 

penil urethra

 

Glans penis

 

)A,B,C,D,E,F-.(

DEVELOPMENT OF THE FEMALE URETHRA:

.

 

crogenital 

sinas

 

pelvicpart.

ANOMALIES OF THE URETHRA:

1.   Obstruction. 

2. . 

3. 

 

Duplicated. 

4. . 

5. 

 

Hypospadies

 

Epispadies. 

DEVELOPMENT OF EXTERNAL GENITALA

:

 

Urp- rectal septum

 

Cloacal membrane

 

Ventral urogenital membrane

 

Caudal anal membrane. 

Urogenital membrane

 

Cranio- caudal direction .
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Primative urethral folds

:

1. The genital tuberctle

 

2. The right & left genital swellings

 

DEVELOPMENT OF MALE EXIERNAL GENITALIA

 

Ext.genitaliaGenital Tubercle

 

Phallus

 

Phallus

 

Penis.

Phallus

 

Coronory 

sulcus

 

Phallus

 

Duplicate

 

prepuce

 

Urogenital membranelinear prove

primitive urethral folds

 

Phallus

 

Phallus

 

primitive urethral 

groove)H,C,D-(

 

Phallus Urogenital sinus

.proliferation

 

Phallic 

partUrethral plate .

urthral plate 
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.Urogenital membrane

 
urogenital sinus

.

 

primitive urethral groove 

 

Caudal part

 

Urethral plate

 

DegenrationDefinitve urthral 

groove.Phallus

Urogenital sinus

   

Definitive 

urethral folds

 

penile urethra 

 

Genital swellings 

scrotal sac

 

sac

.

)A,B,C,D,E,F,G,H-.(

ANOMALIES OF MALE EXTGENITALIN

1. . 

2. 

 

Double. 

3. . 

4. 

 

Urethral folds

 

Urethral folds

 

Ext.genitalia. 
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5. 

 
Urethra

 
Dorsal

 

Epispadias. 

DEVELOPMENT OF TESTIES :

 

Coelomic epithelium

 

mesonephros

 

Genital ridge 

CanalesedSminiferous tubules

 

interstitial cells

 

Sex-cords

 

Canalised

.

 

Tunica albugenea

)A,B,C,D,E,F-:-

DUCT SYSTEM OF TESTES:

 

mesonephric 

tubules .

 

semeniferous tubules

 

Rate testies. Rate testies 

 

mesonephric tobules

 

vasa efferentia

.

 

Cranial part

Epididymis

 

distal partvas deference

.
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:SEMINAL VESICAL

 

Diverticula

 

Ejaculatory duct) A,B,C,-.(

DESCENT OF TESTES:

 

lumbar 

region 

 

lilac fossa

 

Deep inguinal ring

 

inguinal canal 

.

).(

1. Differential growth of abdominal wall

 

2.  Formation of inguinal bursa 

3. THE GUBERNACULUMS:

).( 

a. 

. 

b. inguinal bursa. 

pruchpouchscrotal sac

inguinal canal

pouch 
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inguinal bursainguinal canal.

.

4. 

).(  

ANOMALIES OF TESTIS  

1.  

 

2. 

 

Duplicated . 

3. . 

4. Abnormal of descent(Cryptochidism)

 

5. ABNORMAL POSITION (ECTOPIA):

 

inguinal canal. 

a. . 

b. . 

c. femoral canal. 

d. . 

e. perineum

)-.( 

DEVELOPMENT OF THE PROSTATE :

)buds(sectetory epithelium.
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mesodermal partinner glandular 

zone .

Quter glandular sone.

 

Adult ageQuter 

someCarinornatousinner zoneSenfle 

hypertrophy.

old age

.

DEVELOPMENT OF FEMALE EXTERNAL CENITALIA:

1. GENITAL TUBERCLE:

Clitoris. 

2. GENITAL SWELLINGS:Labia majora. 

Genital swellings

post comissure.

3. urogenital membraneurogenital sinus

primitive urethral foldlabia minora

labia minora

) .A,B,C,D,E,F,G-.( 
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DEVELOPMENT OF VEGINA:

 
utero-vaginal canal

urogenital sinusphlic part

)uterocanal vaginal 

 

urognital sinus(

vaginal plate

 

vaginaVaginal plateLumen 

Hymenveginal plateurogenital sinus

.

) A,B,C,D,E,F,G,H-.(

ANOMALIES OF VAGINA 

1. Duplicated

Duplicated . 

2. 

. 

3. 

. 

4. 

 

hymenhymen

. 

5. )rectovaginal fistula(

)vesico-vaginal fistula(. 

DEVELOPMENT OF UTERUSAND UTERINE TUBES :
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paramesonephric ducts

myoetrium

myometrium

paramesonephric ducts

Fundus.

Uterine tubes

 

paramesonephric ducts

 

unfused parts

.

)A,B.(

ANOMALIES OF UTERUS:

1. Duplicated . 

2. . 

3. . 

4. . 

5. 

 

atresia . 

6. Cervix. 

)A,B,C,D.(   
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ANOMALIES OF UTERINE TUBES :

1. uterine tubes. 

2. Duplicated . 

3. Atresia. 

)

 

-(

DEVELOPMENT OF OVARIES :

.

1. Coelomic epithelium:

Genital ridges. 
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2. genital riedges 

 
cord of cells 

. 

3.  Primordial germ cellsyolk sacovary 

oocytes . 

4. Cord of cells (sex cords):

primordial germ cell(Oocyte)primordial 

follicles. 

DESCENT OF THE OVARIES:

true pelvies

 

Gubernaculum

Gubernaculum

  

gubernaculums

labia majusuterine tubes

.gubeneculum

Round lig

labia majusround lig

 

.

Anomalies of ovaries 

1. . 

2. Duplicate. 

3. 

 

labium majus

. 

4. Adrenal thyroid tissueovary. 
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THE NEURAL TUBE & IT’S SUBDIVISIONS

.spinal 

cordBrainEmbryo

Embryonic disc.

 

spinal cord

Brain

 

embryonic disc

 

dorsal part

neral plate

 

neural 

plate 

 

neural  

grooveneural tube).A,B,C,D.(

 

neurpores 

naruopores .neural tube

 

Enlarged cranial partCaudal 

tubular part.Enlarged crnial partBrain Caudal 

tubular part

 

spinal cordspinal cord
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spinal cord.BrainCavity

:

1. prosencephalon (forebrain)

 

2. mesencephalon (raidbrain) 

3. Rhombencephalon(hindbrain) 

)A,B,C-.(

prosencephalon Telencephalon (endbrain)Diencephalon

mesencephalonMidbrainRhombencephalon

 

metencephalon

 

myelencephalon.

Flexurs

.

1. THE CERVICAL FLEXURE:spinal cord

Rhomoncephalon. 

2. THE MESENCEPHALIC FLEXUREA :

 

3. THE MESENCEPLALIC FLEXURE:

Rhombencephalon

Rhombencephalon metencephalon

 

myelencephalon
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4. THE TELENCEPHALIC FLEXURE :

Telencphalon Diencephalon )A,B,C,D

.( 

 

neural cavity

Telencphalic vesicle

Diencphalonmesencphalon

Cerebra equeductRhombencephalon

Central canalspinal cord

)A,B,C,D,E-

  

.(

THE NEURAL CREST:neural plate 

neral plate 

premordial neural crest.surface actoderm

 

neural 

tubeneural crest

 

netrual tube.

neural crest .

1. The neurones of the spinal post nerve ganglia

 

2. sensory ganglia. 

3. The neurones of sympathtic ganglia

 

4. neurolemal sheath . 



 

125

5. adrenal medulla. 

6. . 

7. pamater

 

arachnoidmater Crect. 

8. Dental papillae. 

).(

POST RACHISCHISIS:

netural tube .

.

ANENCEPHALY:neural tubeBrain

 

ExposedDegenration

.

AINYELUS:.

MENINGOCELE:Brain spinal cord

mentingemeingocele

ideningoencephalocele.

MICROCEPHATUS:.
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HYLROCEPHLALUS:)(

.

MACROCEPHALY:

.

HEMICRANY:)A,B,C,D,E,F,-

.
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HYPOPHYSIS CERCBRI( PITUITARYGLAND)

.

1. :ectodermaldiverticulum (rathkespouch)

Stomatodeum

pouchStomatodaeum. 

2. THE PERS NEUROSA AND STALK:

DiencephalonRathkess pouch

Rathkes pouch

intermadiat

origional cleftAntpart 

tuberal part)A,B,C-

.( 

PINEAL GLAND:pineal glandDiencephalon

DiverticulumDiverticulum

solid .
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pineal glandmodefied neurological cells

)A,B,C--.(

THYRAID GLAND:

 

mandibular archesMidline swelling

swellingtuberculum impar

epithelium

 

diver ticulumthyroglssal duct

diverticulumForamen caceum

 

diverticulummidline

proliferation 

)A,B(.

PARA THYROID GLANDS:

 

sup parathyroid glands

 

3rd 

pharytngeal pouchinf parathyroid glands4th 

pharyngela pouch3rd pharyngeal 

pouchThymussup para thyroid

in para thyroid) ..(

SUPRA RENAL GLANDS:

superficial cortexDeeper medulla

Cortexcoelomic epithelium
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Gonademesentery.

coelomic epithelium

.

1. Acidophelic 

medullafetal cortexfetal 

cortex. 

2. Coelomic epithelium

 

fetal cortex

Definitve cortexmedulla

Neral crestCortical cells

). A,B,C,D,E,F-

.( 
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:surface ectoderm

epidermis)melanoblasts (Dendritic cells)neural crest

Dermiessurface ectoderm

)A,B,C,D,E,F,G,H,I-.(

:surface ectoderm

 

primary nail fold

.

nail foldProximal prolifration 

Rootgerminal layerproliferation

Germinal matrixmatrix

nail substancestraturn luciduam

).(

HAIR:surface ectoderm

 

hair 

follicle.

Germinal layer

 

proliferation 

Dermis

 

popilla
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Germianl cellsproliferation 

papella

Hairfollicle

).A,B,C,D,E.(

SEBACOVNS GLANDS:sebacous glands

hair follicle.

SWEAT GLANDS:Sweat glandsEpidermisSolid

 

solid

 

canalised

)A,B-.(

DEVELOPMENT OF EYE

:

1. optic vesicle  

2. lens placode

 

lens. 

3. 

 

Optic vesicle. 

Optic vesicle:neural plate

 

prosence phalonplate
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DepressionsulcusOptic sulcus

prosencephalonsulcus

BulgingOptic vesicle

Optic vesicleOptic stulk

.

)A,B,C,D,E,F,G,H,I-.(

 

LENS PLACODE:

 

Optic vesicles

vesiclessurface ectoderm

 

surface ectoderm

Optic vesicles 

lens placoudelens placode

Optic vesiclesurface 

ectoderm.

OPTIC CUP:lens vesicleoptic vesicle

Optic cup)A,B,C,D.(

:

1. lens vesicle. 

2. retina

 

Optic cupoptic cup

optical paaaart of retina

ciliary and indal parts of retian. 
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optic cupRetian 

)pigmented layer(.

Optic cup:

a. matrix layer  

b. mantil layer  

c. marginal layer 

matrix layer Rodscones 

Ganglion cellsmarginal layer

never fibres layer Optic stalk

 

Chorodial fissureStalkoptic nerve.

3. Vitreous body. 

4. Choroidoptic cup

. 

5. Ciliary body

 

insprolongation

 

choroids. 

6. Iris

 

ciliery musler. 

7. substantia propria

Sclera. 
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8. 

 
ant/post chamberssplitting

. 

9. 

 

mesodermal layerPia arachnoid

. 

ACCESSORY STRUCTUREST OF THE EYEBALL:eye lids

 

suriace ectodermRedup lication Cornea

.

ectodermal folds

 

Tarsal plates.

 

conjuctiva.

:LACRIMAL GLAND

Conjuctival sac.

Lacrimal sacnisolacrimal ductnaso-optic funow

funow

 

maxillr procLatnasal proc 

. 

)A,B,C,D-.( 

ANOULIES OF THE EYEBALLS 

1. )anophthalmos(

)microphthslmvs.( 



 

135

2. )cyclopia(

)synophthalmos.( 

3. 

)coloboma( 

4. 

. 

5. 

)cataraet(.  

ANOMALIES OF ACCESSORY STRUCTURES OF EYE :

1.  Anomalies of  eyelids and related strucutes 

eye lidConjuctival sac

conjunctiveCornea.

2. Eye lid )Coloboma of eyelid.( 

3. Eye lids. 

4. EntropionEctropion. 

5. levator palpelora sup

ptosis. 
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LACRIMAL APPARATUS:

1. lacrimal gland

. 

2. lacrimal passages

. 

3. lacrimal ductfurrow. 

:

1. Ext ear  

2. Middle ear 

3. internal ear  

.

INTERAL EAR:membranous labyrinth

hidbrain

Otic placode

Otic put

pit.
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otic vesicle surface ectodermotic vesicle 

Vesicle

membranous labyrinth

membranous labyrinth

.  

Vestibulo cochleer ganglion

 

GanglionNeural crestxBony labyrinth

Membranous labyrinth

otic capsule

 

membranaus 

labyrinthLoose periotc tissueperiotic tissue

utricleSaccule

Vestibule

 

periotic tissue 

 

semicer cular ducts

 

semicer cular canalsyestibule

 

cochleccochlear duct

scala tympaniscala vestibuli

 

scala tympara

tympanic cavity

 

cartila ginous labyrinthOssification 

 

Bony labryrinth.

Membranous labyrata

 

Endolymph

periotic cavityperilymph

).A,B,C,D,E,F,G,H,I

 

.(
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MEDDLE EAR:pharyngo 

tympanic tubstubo tympatic recess

 

recess

 

first 

pharynageal pouch

 

Dorsal partpharyngeal pouch2nd 

.

Tympanic antrammastoid ear cellsdorsal endstapes

pharyngeal dorsal end.

Tensor tympanal 1st pharyngeal arch2nd 

pharyngeal )A,G,C,D,E,F,G.(

EXT EAR:ext auditory meatusFirst ectodermal cleft

 

Dorsal part

(pinna) auricle

 

mendibular 

 

hyoid

 

Ectodermal clet

Mendibular archTragus

auriclehyoid arch 

.

Tympanic membreane:tubo tympanic recessFirst 

ectodermal  Cleft)endodermal (

Epithlial lining

)A,B,C,D,E,F,G-

 

_.( 
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ANOMALIES OF THE EAR  

1. ANOMALIES OF THE AURICLE 

 

a. Auricle

. 

b. auricle

. 

c. Auricle. 

d. Auriclehead. 

2. ANOMALIES OF EXT AUDITORY MEATUS

 

a. Ext auditory meatusstenosisAtresia

. 

3. ANOMALIES OF THE MIDDLE EAR  

a. . 

4. ANOMALIES OF THE INTERNAL EAR:

membranous labyrinth .



  
)(

   

)(

.

:

-
-
-

-
-
-

.
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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. 

http://www.ecampus-afghanistan.org
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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 



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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