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Level Description 

The basic unit of 
all living organisms 

Muscle cell 

Example 
HIERARCHICAL ORGANIZATION OF ANIMALS 

A collection of similar 
cells performing 
a specific function 

Two or more tissues 
forming a structure 
that performs a  
specific function 

Cardiac muscle 

Heart 

Tissues 

4 major categories of animal tissues 

Epithelial Connective Muscle Nerve 

An integrated group of similar 
cells performing 

a specific function 

Covers surface 
of body 

Lines organs & 
cavities 

Binds & 
supports 
other tissues 

Contracts 

Moves skeleton, 
Contracts heart, 
& moves material 
through hollow 
organs 

Neurons and 
support cells 
of the 
nervous 
system 

Epithelial Tissue 
•  Epithelial tissue (epithelium) 

–  covers the surface of the body (skin epidermis) 

–  lines organs and cavities within the body 

–  Underlined with connective tissue (basal lamina) 

•  Cells of epithelial tissues 

–  are fused together to form sheets 

–  form a protective barrier (epidermis is keratinized) 

–  fall off and are continuously renewed 

Epithelial Cell Shapes  
1.  Squamous: smooth, thin and flat 
2.  Cuboidal: small cubes in cross section; nuclei in center 
3.  Columnar: tiny columns; taller than wide  

Layers:      
1.  Simple: one layer of cells 
2.  Stratified: more than one layer of cells 
3.  Pseudo-stratified: falsely appear to be layered  
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Some organs lined  
with epithelial tissue: 

Heart 
Lung (alveoli) 
Stomach 
Small intestine 
Large intestine 
Urinary bladder Epithelial tissue 

lining esophagus 

Epithelial tissue 
lining small intestine 

Epithelial  
cells 

Blood vessels 
(endothelium)  

Epithelial  
cells 

Esophagus 
Lines: 

Heart chambers 
Blood vessels 
Lung alveoli 

Ducts of glands 
Kidney tubules 
Ovary surface 

Stomach 
Intestines Bladder 

Ureters 
Urethra 

Esophagus 
Mouth 
*Skin Epidermis 

Ducts of sweat 
glands 

Trachea 
Bronchi 
Nose 

Epidermis of skin: stratified epithelial tissue 
with waterproof keratin 

Provides 
underlying tissue 
protection from: 
mechanical 
injury, 
heat & UV 
radiation, 
harmful 
chemicals, 
invading 
microbes, 
and 
excessive water 
loss 

Connective Tissue 
•  Connective tissues  

–  Sparse population of cells (e.g. fibroblasts) 

–  In an extracellular matrix that fibroblasts secrete: 

    contains protein fibers & other substances within 
a uniform foundation that may be liquid, jellylike, or 
solid. 

•  The structure of connective tissue is correlated with 
its functions: 

–  to bind and support other tissues 

* Typically covered by a layer of epithelial tissue 
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Fibroblasts: are fiber builders 
 (secrete fibers) 

Collagen fibers: strong & flexible, but resistant 
to stretching 

Elastic fibers: can be stretched & can snap back 

Connective Tissue 

Collagen fibers Elastic fibers 

Loose* Dense 
or Fibrous** Specialized 

Areolar  
(skin dermis) 

Ligaments 
Tendons 

Cartilage** 
Bone** 
Adipose tissue* 
Blood (liquid) 

Connective tissue 

•  Areolar connective tissue in dermis of skin 

–  loosely & randomly organized fibers in a jelly-like 
matrix, with lost of blood vessels 

Connective Tissue: Loose CT  

(a)  Areolar connective tissue 
 (upper region of dermis) 

Cell 

Collagen  
fiber 

–  Supports & nourishes 
overlying epithelium 

–  Collagen gives 
strength, texture and 
resilience to skin 

•  Adipose tissue 

–  stores fat in large cell vacuoles 

–  stockpiles energy  

–  pads body (surrounds joints/organs) 

–  insulates body (found in hypodermis below skin 
dermis) 

Connective Tissue: Loose CT  

Fat 
droplets 
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•  Blood is a liquid connective tissue 

–  Composed largely of a liquid matrix: blood plasma 

–  Red blood cells (erythrocytes): transport O2 

Connective Tissue: Blood 

(c) Blood 

Plasma 

White blood 
cells 

Red blood 
cell 

–  White blood cells 
(leukocytes): fight 
infection 

–  Platelets 
(thromboyctes): aid in 
blood clotting 

•  Fibrous connective tissue 

–  Dense matrix of parallel strands of collagen with 
fibroblast cells sandwiched between rows of fibers  

–  Forms:  

Connective Tissue: Fibrous  

(d) Fibrous connective tissue 
(forming a tendon) 

Cell 
nucleus 

Collagen 
fibers 

Tendons:  
attach muscles to bone 
Ligaments:  
attach bone to bone at joints 

•  Cartilage: flexible and strong 

Connective Tissue: Cartilage 

(e) Cartilage  
(at the end of a bone) 

Matrix 

Cells 

-  Widely spaced cells 
(chondrocytes) in a thick 
matrix with collagen & elastin 
fibers 

-  Cells sit in a liquid lake 
(lacunae) 

-  No blood supply 

-  Functions as a flexible, boneless skeleton 

Hyaline (most rigid) 
Ends  of long bones at joints (cushions) 
Rings of trachea (supportive framework) 
Nose and between ribs & sternum 

Fibrocartilage (resists compression)  
 shock-absorbing pads  

Discs between vertebrae of vertebral column 
Knee joint (meniscus) 

Elastic cartilage (most flexible) 
External ear flaps (pinnae) 
Epiglottis 

Three cartilage types: 
differ in the relative amounts of components 
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•  Bone: a rigid connective tissue 

–  matrix of collagen fibers hardened with deposits of 
calcium salts 

Connective Tissue: Bone 

Compact bone tissue 
Outer layer of all bones 

In diaphysis (midsection 
or shaft) of long bones 

Spongy bone tissue 
Core of most flat & 
irregular bones 

In epiphysis (ends) of long 
bones 

•  Bone: a rigid connective tissue 

–  Compact bone: basic functional unit is the Osteon 

Connective Tissue: Bone 

(f) Bone 

Cells 

Matrix 

central canal (has blood capillary) 

concentric layers of mineralized bone 
matrix (lamellae) 

with embedded osteocytes (mature 
bone cells) in lacunae 

Muscle Tissue 

•  Muscle tissue: a 
contractile tissue  

–  consists of bundles of 
long, thin, cylindrical cells 
called muscle fibers 

–  Abundant in specialized 
proteins arranged into a 
structure that contracts 
when stimulated 

muscle fiber membrane 

myofibril 

Cross section of fiber 
from skeletal muscle 

CROSS SECTION OF Muscle FIBER 
Muscle Tissue 

Skeletal Cardiac Smooth 

Loosely Organized 

Many myofibrils in a muscle fiber (cell) 

Orderly arrangement 
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Skeletal muscle: 
MYOFIBRIL AND SARCOMERE sarcomere 

thin filament 
(actin) 

Z line Z line 

thick filament 
(myosin) A fibrous 

protein band 

dark band light band light band The orderly 
arrangement 
of actin and 
myosin give 
skeletal 
muscle a 
striated 
appearance 

Figure 21.5 

(a) Skeletal muscle 
(b) Cardiac muscle 

(c) Smooth muscle 

(a) Skeletal muscle 
(short segments of 
several muscle fibers) 

Unit of 
muscle 
contraction 

Muscle  
fiber 
(cell) 

Skeletal muscle Cardiac muscle 
(in walls of the heart) 

(b) Cardiac muscle 

Muscle 
fiber 

Junction between  
two cells 

Nucleus 
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(c) Smooth muscle 

Muscle fiber Nucleus 
Smooth muscle Nervous Tissue 

•  Nervous tissue 

–  makes communication of sensory information 
possible, 

–  is found in your brain and spinal cord of the CNS, 
and in nerves of the PNS that branch throughout the 
body 

–  consists of a network of: 

–  neurons (nerve cells: basic unit of nervous tissue) 

–  support cells  

Neurons  
React to stimuli, by generating electrical signals & 

conducting these signals to other neurons, muscles or 
glands 

Figure 21.6 

Signal-receiving 
extensions Cell body 

Brain 

Nerve 

Spinal cord 

Signal- 
transmitting 
extension 

LM
 

Figure 21.4 
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Dendrites receive signals from 
other neurons. (thread-like 
extensions) 

Nucleus 

The cell body 
maintains the 
cell’s integrity. Synaptic terminals at the 

tips of axons transmit the 
signal to other cells. 

The axon carries 
electrical signals to 
other cells. 

Neurons communicate by 
passing chemical signals 

(neurotransmitters) 
across a narrow gap (synaptic 

cleft) between axon tip & 
target neuron at the synapse 
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Central Nervous System 
(CNS) 

receives and processes 
information; initiates action 

Brain 
receives and 

processes 
sensory information; 
initiates responses; 
stores memories; 

generates thoughts 
and emotions 

Spinal Cord 
conducts signals to 
and from the brain; 

controls 
reflex activities 

The mammalian nervous system 

Peripheral Nervous System 
(PNS) 

transmits signals between the CNS 
and the rest of the body 

The Nervous 
System 

Copyright © 2009 Pearson Education, Inc. 

Sensory Neurons 
carry signals to 
the CNS from 

sensory organs 

Autonomic Nervous System 
controls involuntary responses 
by influencing organs, glands, 

and smooth muscle 

The Nervous System 

Motor Neurons 
carry signals from the CNS that 
control the activities of muscles 

and glands 

Peripheral Nervous System (PNS) 
transmits signals between the CNS 

and the rest of the body 

Somatic Nervous System 
controls voluntary 

movements by activating 
skeletal muscles 

Sympathetic Division 
prepares the body for stressful 
or energetic activity; “fight or 

flight” 

Parasympathetic Division 
dominates during times of 

“resting and digesting”; 
directs maintenance activities 

Copyright © 2009 Pearson Education, Inc. 

Skin is an organ with all four tissue types 

Areolar (loose CT): 
 in papillary region 

Dense irregular CT 
(lots of collagen) 


