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Epithelium & 
Glands



Types of Epithelia

• Simple squamous epithelium
• Stratified squamous epithelium 

• Keratinized
• Non-keratinized

• Simple cuboidal epithelium
• Simple columnar epithelium
• Pseudostratified ciliated columnar epithelium
• Transitional epithelium/Urothelium 



Simple Squamous Epithelium



Keratinized Stratified Squamous 
Epithelium

Ref. 1



Non-Keratinized Stratified Squamous 
Epithelium

Ref. 1



Simple Cuboidal Epithelium



Simple Columnar Epithelium



Pseudostratified Ciliated Columnar Epithelium



Transitional epithelium/Urothelium



Basement Membrane (PAS Stained – on far 
right image)



Exocrine Gland Example: Sudoriferous Sweat 
Gland

Eccrine
Sweat
Gland

Apocrine Sweat Gland

Note: Do not 
need to 
distinguish 
between the two



Exocrine Gland Example: Mammary Gland (in 
Breast)



Endocrine Gland Example: Pituitary Gland



Endocrine Gland Example: Thyroid Gland

Ref. 2



Connective 
Tissue 
Proper



Lamina Propria (Lung Shown)



Types of Fibers

• Collagen (focus on type I collagen)
• Elastic
• Reticular (composed of type III collagen)



Fiber Types – Collagen (Type I)
Example Below: Cornea



Fiber Types – Elastic



Fiber Types – Reticular (Type III Collagen)



Types of Collagenous Tissue

• Loose/Areolar connective tissue
• Dense regular connective tissue
• Dense irregular connective tissue



Connective Tissue 
Types – Loose/Areolar

Ref. 3



Connective Tissue Types – Dense Regular

Ref. 4



Connective Tissue Types – Dense Irregular

Ref. 4



Cells in a Peripheral Blood Smear

• Red blood cells
• White blood cells
• Platelets



Cell Types in Peripheral Blood Smear – Red 
Blood Cells

Ref. 5



Cell Types in Peripheral Blood Smear – White 
Blood Cells

Ref. 5

White Blood Cell



Cell Types in Peripheral Blood Smear - 
Platelets

Ref. 5



Cartilage 
& Bone



Types of Cartilage

• Hyaline
• Fibrocartilage
• Elastic



Cartilage Types - Hyaline

Ref. 6



Cartilage Types - Fibrocartilage

Ref. 6



Cartilage Types - Elastic

Ref. 6



Types of Bone

• Compact or cortical bone
• Spongy or trabecular bone



Bone Types – Compact/Cortical Bone



Bone Types – Spongy/Trabecular Bone



Osteon/Haversian System

Ref. 7



Connective Tissue in Bone - Periosteum



Connective Tissue in Bone - Endosteum



Muscle Tissue



Types of Muscle

• Skeletal (e.g. biceps)
• Cardiac (heart)
• Smooth (e.g. stomach)



Muscle Types - Skeletal



Muscle Types - Cardiac



Muscle Types - Smooth



Skeletal Muscle Sarcomere on Light 
Microscopy

Sarcomere = 
fundamental unit of 
muscle contraction. 
Spans the distance 
between Z-lines.



A Bands (Skeletal Muscle Sarcomere) on Light 
Microscopy

A bands – are 
the wide, dark 
bands.



H Bands (Skeletal Muscle Sarcomere) on Light 
Microscopy

H-band is the pale 
pink/white line 
down the center 
of the A-band.



I Bands (Skeletal Muscle Sarcomere) on Light 
Microscopy

I bands are the lighter 
pink staining bands on 
either side of the 
darker A-band. 

The I band is bisected 
by the Z-line.



Cardiac Muscle Sarcomere on Transmission 
Electron Microscopy



A Bands (Cardiac Muscle Sarcomere) on 
Transmission Electron Microscopy



H Bands (Cardiac Muscle Sarcomere) on 
Transmission Electron Microscopy



I Bands (Cardiac Muscle Sarcomere) on 
Transmission Electron Microscopy



M Line (Cardiac Muscle Sarcomere) on 
Transmission Electron Microscopy



Z Line (Cardiac Muscle Sarcomere) on 
Transmission Electron Microscopy



Organization of Skeletal Muscle

• Myofibril
• Myofilament
• Myofiber
• Fascicle
• Muscle



Skeletal Muscle Organization – Myofiber = 
Single muscle fiber/muscle cell

Ref. 8



Skeletal Muscle Organization - Myofibril

Ref. 8



Skeletal Muscle Organization - Fascicle

Ref. 8



Connective Tissue of Muscle

• Endomysium
• Perimysium
• Epimysium



Connective Tissue of Muscle - Endomysium

Ref. 8



Connective Tissue of Muscle - Perimysium

Ref. 8



Connective Tissue of Muscle - Epimysium

Ref. 8



Nervous 
Tissue



Parts of a Nerve

• Dendrite
• Cell Body
• Axon
• Axon Terminal Bulb



Parts of a Nerve - Dendrite

Bipolar NeuronMultipolar Neuron



Parts of a Nerve – Cell Body

Bipolar Neuron

Pseudounipolar Neuron

Multipolar Neuron



Parts of a Nerve - Axon

Bipolar Neuron

Pseudounipolar Neuron

Multipolar Neuron



Parts of a Nerve – Axon Terminal Bulb

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcT1X8LkZrpZqYqLr3E6U4A308bIla4YVJ9-
HcmW24pPKdHQIq5G3huN_wOPLenMYbC0V0Q&usqp=CAU

S = Synaptic vesicles with 
neurotransmitter



Types of Neurons

• Pseudounipolar
• Bipolar
• Multipolar



Types of Neurons - Pseudounipolar



Types of Neurons - Bipolar



Types of Neurons - Multipolar



Myelin-Producing Cell 
Types – Schwann Cells 

(found in the 
Peripheral Nervous 

System)

Ref. 9 Ref. 10



Myelin-Producing Cell 
Types – 

Oligodendrocytes (found 
in the Central Nervous 

System)
Do not worry about arrow color

Ref. 11



Connective Tissue of Nerves

• Endoneurium – covers an axon
• Perineurium – covers a nerve fascicle
• Epineurium – covers a nerve



Connective Tissue of Nerves - Endoneurium

Ref. 12



Connective Tissue of Nerves - Perineurium

Ref. 12



Connective Tissue of Nerves - Epineurium

Ref. 12



Cardiac & 
Circulatory 
System



Layers of a Blood Vessel Wall

• Tunica Externa
• Tunica Media
• Tunica Intima



Blood Vessels

Artery

Vein

Tunica Intima 

Tunica Media 

Tunica Externa 



Layers of the Heart

• Epicardium/Visceral Layer of Pericardium
• Myocardium
• Endocardium



Layers of the Heart

Endocardium

Myocardium (in green)

Epicardium (in blue)



Integumentary 
System



Layers of the Skin

• Epidermis
• Dermis
• Hypodermis/subcutaneous layer



Skin Layers – Epidermis (Thick Skin)



Skin Layers – Epidermis (Thin Skin)

Thick skin does NOT have hair/hair 
follicles…found on the soles of the 
feet ad palms of the hands



Skin Layers – Dermis (Thick Skin)

DERMIS

EPIDERMIS



Skin Layers – Dermis (Thin Skin)

DERMIS

EPIDERMIS



Skin Layers – Hypodermis = Subcutaneous 
Layer = Superficial Fascia

Do not need to distinguish between thick & thin skin



Respiratory 
System



Conducting Airways

• Trachea
• Bronchi (Primary, Secondary and Tertiary)
• Bronchioles
• Alveolar sacs/Alveoli



Conducting Airway Trachea

Trachea has dark staining 
RINGS of Hyaline cartilage



Conducting Airway – Bronchi
Bronchi have walls reinforced 
with dark-staining PLATES of 
Hyaline cartilage. Bronchi are 
typically found close to a 
pulmonary artery.

Pulmonary 
artery

Cartilage 
plate

Cartilage 
plate



Conducting Airway – Bronchioles

Bronchioles have NO 
cartilage in their walls – 
only smooth muscle for 
support.



Gas Exchange – Alveolar Sacs/Alveoli



Cells of the Respiratory Zone

• Type I pneumocytes
• Type II pneumocytes
• Dust cell or alveolar macrophages



Cells of Respiratory Zone – Type I 
Pneumocytes



Cells of Respiratory Zone – Type II 
Pneumocytes



Cells of Respiratory Zone – Dust Cell/Alveolar 
Macrophage



Accessory 
Organs of 
Digestion



Major Salivary Glands
• Parotid (mostly serous glands)
• Submandibular (mixed serous and mucous producing glands)
• Sublingual (mostly mucous producing glands)

Ref. 13



Major Salivary Glands – Parotid (Mostly 
Serous)



Major Salivary Glands – Submandibular 
(Mixed Serous & Mucous)



Major Salivary Glands – Sublingual (Mostly 
Mucous-Producing)



Gastrointestinal Tract



Layers of the Gastrointestinal Tract

• Mucosa
• Submucosa
• Muscularis
• Adventitia/Serosa



Layers of GI Tract - Mucosa



Layers of GI Tract - Submucosa



Layers of GI Tract - Muscularis



Layers of GI Tract – Adventitia/Serosa



Nervous Tissue of GI Tract – 
Submucosal/Meissner’s Plexus

Ref. 14



Nervous Tissue of GI Tract – 
Myenteric/Auerbach’s Plexus

Ref. 14



Urinary & 
Reproductive 
Systems



Layers of the Bladder & Ureters

• Transitional Epithelium
• Submucosa
• Muscularis/Detrusor muscle (bladder)
• Adventitia/Serosa

Ref. 15



Bladder Layers – Transitional Epithelium

Ref. 15



Bladder Layers – Submucosa

Ref. 15



Bladder Layers – Muscularis/Detrusor Muscle

Ref. 15



Bladder Layers – Adventitia/Serosa

Ref. 15



Ureter Layers – Transitional Epithelium

Ref. 16



Ureter Layers – Submucosa

Ref. 16



Ureter Layers – Muscularis

Ref. 16



Ureter Layers – Adventitia

Ref. 16



Structures of the Ovary

• Germinal Epithelium 
• Capsule
• Cortex
• Medulla
• Follicles/Oocyte



Ovary Layers – Germinal Epithelium

Ref. 17



Ovary Layers – Capsule 
(Tunica albuginea)

Ref. 17



Ovary Layers – 
Cortex

Ref. 17



Ovary Layers – 
Medulla

Ref. 17



Ovary Layers – 
Follicles/Oocyte

Ref. 17



Layers of the Uterus

• Endometrium
• Myometrium
• Perimetrium

Perimetrium

Ref. 18



Uterus Layers – Endometrium

Ref. 18

Innermost layer



Uterus Layers – Myometrium

Ref. 18

Middle layer



Uterus Layers – Perimetrium

Ref. 18

Outermost layer



Testis Cell Types

• Seminiferous tubules
• Spermatogonia
• Spermatids/Spermatozoa
• Sertoli cells

• Leydig cells



Testis Structures – Seminiferous Tubules 
(Spermatogonia)



Testis Structures – Seminiferous Tubules 
(Spermatids/Spermatozoa)

Blue arrows – immature spermatids
Red arrows – more mature spermatids



Testis Structures – Seminiferous Tubules 
(Sertoli Cells = X)



Testis Structures – Leydig Cells

Ref. 19



Lymphoid 
Organs



Diffuse Lymphoid Tissue



Lymph nodules - Tonsils

Lymph 
nodules

Ref. 20



Lymph nodules – Appendix
Yellow arrows show diffuse lymphoid tissue

Ref. 21



Lymphatic Organ – Thymus Gland

Ref. 22



Lymphoid Follicles – Secondary Lymphoid 
Follicles in Peyer’s Patches (Small Intestine)

Ref. 23



Lymphoid Follicles - Periarterial 
Lymphoid Sheath (Spleen)

Ref. 24
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