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Body Tissues
Epithelial Tissue
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Simple Cuboidal epithelium

 Formed of a single layer
of cubical cells.

 It’s found in:
• Renal tubules
• Covering the ovary

 Function: Covering of
organs. Involved in
active transport. Fig.4: Simple cuboidal epithelium of

the renal tubules. Note the round
nuclei.
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خ,يا مكعبة الشكل

كيف نستدل عليها من ا4ايكروسكوب؟
round nuclei: نوكتب ةاونلا لكش نم:ج

ةيولكلا بيبانGا

Glands

4ا توخذ مقطع من الovary رح تشوف على سطحه 
من الoutside طبقة من الsimple cuboidal كانوا 
يعتقدو انه هي الي تنتج البويضات ولكن اتضح انه 

ليس له ع,قة بانتاج البويضات



Simple Columnar epithelium
 Formed of a single layer of
tall cells that could be
ciliated or not.

 It’s found in:
• Ciliated: Uterine tubes.
• Non-ciliated: most of
the gastrointestinal
tract.

 Function: Secretion as in
the stomach. Absorption as
in the small intestine.

Fig.5: Simple columnar epithelium of
the gallbladder. Note the oval nuclei.
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ناحتم-ل ادج مهم عونلا اذه

 basalلا نم ةبيرق نوكت ةيون2ا
lamina ىلع ليلد اذهو cell 

polarity

 ىلع ةدوجوم ةديدج structure هل عونلا اذه
 ريغ يناث عون وا cilia نوكت اما top surfaceلا
 microvilli وهو بولطم هنكلو تادي-سلاب روكذم
increase the surface area ىلع لمعتو

قناة الرحم

 large و small intestine و stomachيقصد به ال
intestine

بالسنبة لlarge intestine فهو يشملها كلها عدا 



Simple cuboidal epithelium
(cubical cells)تتشكل من طبقة واحدة من خ,يا مكعبة الشكل

: يف دجوي عونلا اذه
Renal tubules( ةيولك بيبانا ) 

ovary لا يطغت
:Functions

ءاضعHا  يطغت
 active transportRenal tubules :lined by simple cuboidal epitheliumلا يف ةكراشLا

Simple columnar epithelium 
 ةليوط اي,خ نم ةدحاو ةقبط نم لكشتت 

 topلا ىلع ةدوجوم ةديدج structure هل عونلا اذه
surface نوكت اما cilia روكذم ريغ يناث عون وا 

 ىلع لمعتو microvilli وهو بولطم هنكلو تادي,سلاب
increase the surface area

 ىلع ليلد اذهو basal laminaلا نم ةبيرق نوكت ةيونHا عونلا اذه يف
cell polarity

: يف عونلا اذه دجوي
Ciliated :uterine tubes 

Non ciliated(microvilli):most of the 
gastrointestinal tract

Functions:
1.secretion in stomach
2.absorb in small intestine

ليلق اهضرع نكلو ةليوط نوكت ةليخلا

oval nuclei: ةاونلا لكش

:microvilliلا ةفيظو
secretiinلا ةدايز ىلع لمعتف  stomachلاب تناك اذا .١
absorbلا ةدايز ىلع لمعتف small intestineلاب تناك اذا .٢

Gastrointestinal tract :small intestin,large intestine, stomach



Stratified Squamous epithelium - keratinized

 Formed of multiple layers of cells. The topmost layer
is formed of squamous cells. The epithelium is
covered by keratin (a non-living material).

 It’s found in areas that require great protection:
- Skin Epidermis

 Function:
1) Protection
2) Prevent water loss

18Keratin = horn. 

epidermsلا يف ةدوجو,ا اي(خلا مسا وه keratinocytesلا
died keratinocytes:وه يولعلا يزجلا مساو

 organsلا ةيامح ىلع اهتردق تداز epiلا تاقبط ددع تداز املك



Fig.6: Epidermis of skin. Notice the
keratin layer.
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Stratified Squamous epithelium – Non-keratinized

 Formed of multiple layers of cells. The topmost layer
is formed of squamous cells. The epithelium is not
covered by keratin.

 It’s found in areas that require protection and water
loss is not a big problem:
- Mouth, esophagus, anal canal
- Vagina

 Function: protection, secretion.

20

GI tract : keratinized 
Anal canal:non 
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Fig.7: Stratified squamous epithelium.
To the right, we can see that this
epithelium in the esophagus is non-
keratinized (the topmost layer has
nuclei).



Stratified squamous epithelium:
الstratified squamous epi اله نوع!:

non keratinized يلي هو cover ٢. واحد ماعليه keratinized يلي هو cover ١.واحد عليه

Keratinized covered with layer of died cells 

  Basal lamina يعني مبرمج! يموتوا كل ما بعدو عن ال Program cells يا معينة اسمهاCهي خ:Died cells

1.Keratinized:
وظيفتها: حماية اPعضاء / ومنع خسارة اFاء Pنه الخCيا بطبيعتها وخصائصها تمنع فقدان اFاء

2.Non-keratinized:
Pيوجد عليها طبقة keratin وهاذ يعني انه اPعضاء الي مغطاي من هاذ النوع من النسيج P يتاثر بفقدان اFاء بسبب عدم وجود 

keratinطبقة ال
 (secretion) فرازPوظيفتها : الحماية/ ا

flattened نوكتب هايCخ
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Stratified 
Cuboidal

Stratified 
Columnar

Number of layers Multiple Multiple

Top-most layer Cuboidal Columnar

Location
Large excretory ducts 
of salivary and sweat 

glands
Conjunctiva

Function Protection and 
secretion

Protection and 
secretion

Stratified Cuboidal and Columnar epithelium
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Fig.8: Above, stratified cuboidal
epithelium in ducts of glands. To
the left, stratified columnar
epithelium of the conjunctiva



Transitional epithelium (Urothelium):

 The topmost cells of this
stratified epithelium are
dome-like (also called
umbrella cells).
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 Found in: Urinary bladder, ureters and renal calyces.

 The umbrella cells are dome-shaped when the bladder is
empty. Once it’s full, these cells will become flattened
(hence the name transitional).

 Functions: Protection against the adverse effects of urine.
Allow the bladder to change size.

 حر اهء'تما دعبو cuboidal اي'خلا نوكت حر ةناث(ا ء'تما لبق
 ب يمس اذهلو flattened (squamous) اي'خلا نوكت

transitional



Fig.9: Transitional epithelium of the
urinary bladder. To the left, when
bladder is empty. Above, when the
bladder is full. Note the change in
shape of the upper most cells.
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Pseudostratified epithelium:

 The Respiratory epithelium is a pseudostratified
columnar ciliated epithelium found in the trachea,
bronchi, and nasal cavity.

 Functions: Protection and secretion. Ciliary
movement remove particles from the airway passages.

26Pseudo- = false.

 In this epithelium, the cells have
different heights. All cells rest on the
same basal lamina, but not all of them
reach the surface. This makes the nuclei
occupy different levels giving the
epithelium a false stratified appearance.

Have a two type of cells : 
upper part لاب respiratory system لاب دوجوم عونلا اذه

  basal laminaيا تكون باطوال مختلفة ولكن كلها فاعدة ع نفس الBالخ
nucleiف بمستويات الBوبسبب هاذ بيصير عندي اخت

 مهكرحتب cilia لا و dusk pariclesلا طقتلت يسفنتلا زاهجلا يف طاخRا نم ةقبط يف نوكب ينعي
 يسفنتلا زاهجلا نم اوجرخيل
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Fig.10: Respiratory epithelium.
Note how the image below gives
the impression that it’s a stratified
epithelium. Also note the presence
of cilia and mucous secreting
goblet cells (long white arrows)

 ىتحل ةدوجوم نوكت مز* طورش ث$ث يف
:pseudostratified وه عونلا نوكي

 ةمكارتم ةروصب ةيون*ا.١
٢. Cilia
 goblet cellsلا دوجو.٣

 mucus تفرز Goblet cell



Glandular Epithelium

 Is an epithelium specialized in secretion.

Classification of glandular epithelium:

1) According to number of cells:
 Unicellular glands: formed of a single

cell, like Goblet cells of the digestive and
respiratory tracts.

 Multicellular glands: formed of clusters
of cells, like: salivary and sweat glands.

28Uni- =one. Multi- = several.
multicellular ربتعت مسجلا يف ددغلا لك



2) According to presence of ducts:
 Exocrine glands: possess ducts that transfer the
secretion to the outside of the body, like: salivary
glands.

 Endocrine glands: they lack ducts. Their secretions
are transferred to the target organs, usually, by blood.
Example: Pancreatic Islets, Pituitary gland.

3) Exocrine glands classified according to morphology of
duct and secretory portion:
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 Each exocrine gland has a
secretory portion that produces
the secretion and a duct that
carries this secretion.

ا<عضاء يلي عندها خ9يا تحتوي على exocrine : endocrine يه مسجلاب ددغلا نم %٩٩
جهاز الهضمي و الكبد وا<عضاء التناسلية
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1. Duct
• If the duct is unbranched, the gland is called Simple
• If the duct is branched, the gland is called Compound

2. Secretory portion
• If the secretory portion is unbranched, the gland is called

Unbranched
• If the sectetory portion is branched, the gland is called Branched

3. Secretory portion
• If the secretory portion is tube-like in shape, the gland is called

Tubular. If the tube is spiral in shape, it’s called Coiled.
• If the secretory portion is ball-like in shape, the gland is called

Acinar
• If there are both tubular and acinar secretory portions, the gland

is called Tubuloacinar

 Unbranched secretory portion = 1 secretory portion opens into 1 duct
 Branched secretory portion = Several secretory portions open into 1 duct

 secretory portion/ duct : *ئزج اهلا gland لك
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Compound tubular Compound acinar Compound tubular-acinar



 Merocrine: only the product is secreted by
exocytosis. As in salivary glands.

 Apocrine: the product and the apical part of the
cell is shed. As in mammary gland.

 Holocrine: the whole cell disintegrates and is
shed with the secretion. As in sebaceous glands
of the skin.

 Merocrine glands are either serous or mucous.

32Mero- = part. Apo- = away from. Holos = whole. –crine = separate. 

4) Exocrine glands classified according to method of
secretion:



:Merocrine
الخلية تقوم بانتاج product  وبتحطه بالvesicles(تعبئة وتغليف) وبتعمله released  والخلية بتصير فاضية ، بعدين نكرر 

 secretory vesicle يلي اسمه  enclosed by a vesicle وهون بيصير productال

:apocrine
 basal و apical اندنع epiلاب انيكح
productلا عم C.mلل shedding هلريصيب نيدعب apical لل هعفد متيو productلا جاتنا متب نوه
مزUبوتيسلا نم ءزجو apical partلا رسختب ةيلخلا نوه

ةيلخلل يشا ريصيبام

:holocrine
تازارف]ا قلطتو رجفنت ةيلخلا



Fig.11: Methods of secretion of
exocrine glands.

33



هاذ التفريغ عن روح جدي رحمة ا! 
عليه

!" بتمنى تستفيدوا من التفريغ


