Ch. 11 Human Organiztion
11.1  Types of Tissues
 
tissue
- similarly specialized cells that perform a common function 


- can be categorized into 4 major types:
- epithelial tissue: covers body surfaces & lines body 

   cavities


- connective tissue: binds and supports body parts


- muscular tissue: moves body and supports body parts
- nervous tissue: receives stimuli and conducts impulses 

   from 1 body part to another
cancer 

- classified by type of tissue

connection 

- carcinomas(common): cancers of epithelial tissues


- sarcomas: cancers of muscle or connective tissue 


- leukemias: cancers of blood


- lymphomas: cancers of reticular connective tissue

-chance increase with higher rates of cell division(blood, epithelial)

epithelial tissue
- forms an epithelium: outer and inner protective lining and other 

   function
- externally, it protects an animal from injury, drying 

   out & possible micro (viral and bacterial) invasion
- internally, epithelia tissue may be specialized for 

   other functions in addition to protection
cilia
- hair-like extensions of cytoskeleton out the exposed surface of 

   epithelial cells




- sweep mucus and trapped particles




- ciliated cells of respiratory tract help keep lung clean

microvilli
- tiny out-foldings of plasma membrane on exposed surface of epithelial   


   cells



- increases surface area for absorption in kidneys and intestines



- also known as a “brush border”
types of epithelial 
-three types of epithelial tissue:

tissue

- squamous (flattened): 





- lung air sacs, capillary walls, blood vessel linings





- protection, diffusion, filtration



- cuboidal (cube like): 





- ovary surface, kidney tubule lining





- protection, secretion, absorption
- columnar (rectangular):


- uterus and intestine linings


- protection, secretion, absorption


- nuclei are usually located near bottom of each cell

- found lining the digestive tract
- found lining the oviducts, where it propels the egg 

   toward the uterus or womb

squamous


epithelium


cuboidal


epithelium


columnar


epithelium

layering of 
- simple: the tissue has a single layer of cells
epithelial cells 

- “simple squamous epithelium”

- stratified: many protective layers

- “stratified squamous epithelium” in nose, mouth, esophagus, canal 

- Pseudostratified only appears layered
- pseudostratified cilated columnar epithelium of windpipe

- individual cells, contact an underlying basement 
   membrane layer



- upward motion of cilia carries mucus to back of throat, where it 

 

   may either be swallowed or expectorated
basement membrane

- connects epithelium to under lying connective tissue

- made of glycoprotein, reinforced by fibers & connective 
   tissue
gland
- single epithelial cell secreting a prod act
- mucus goblet cell in columnar epithelium of digestive tract
- many secreting cells in a tissue or organ
- exocrine glands: secrete into ducts

- endocrine glands: secrete into blood
- pancreas is both an exocrine gland and endocrine 

   epithelial cell


 
epithelial
 - beneficial for the plasma membrane of adjoining cells to interact 
cell junctions
- adjacent plasma membranes are joined for sealing, strength and 

   coordination

- tight junction: zipperlike (proteins join) impermeable 
   linings (intestine)

- desmosome: button like (joined by intercellular filaments) 
   in a strong flexible layer (skin) 

- gap junction: protein channels join (heart, smooth muscle 
   coordination)
 (moor’s cell junction)
 
 
 
 

 
 

 
  
  
 

- gap junction forms when 2 adjacent plasma membrane channels 

   join


- lends strength
- allows ions, sugars & small molecules to pass between 2 

   cells


- ensure synchronized contraction
 
 connective tissue
- bind, support, insulate, transport

- cells separated by a matrix (solid to fluid) that contains three 
   types of fibers


- white collagen: gives them flexibility and strength


- yellow elastin: more elastic


- reticular: very thin collagen (highly branched)

- 5 types of connective tissue



- loose



- fibrous



- cartilage



- bone



- blood
 

loose connective
- fibroblast cells widely spaced by jelly like matrix of collagen  


   bundles and elastin




- extend into basement membrane


- forms adipose tissue (“fat cells”) and reticular cells (lymphoid 
 
   tissues)

- collagen fibers occur in bundles and are strong and flexible

- elastic fibers form networks that when stretched return to their 

   original length


- loose connective tissue commonly lies beneath epithelial layers



 
fibrous connective
- packed white collagen fibers



- tendons connect muscle to home



- ligaments connect bone to bone

- tendons and ligaments take a long time to heal following
an injury 


   because their blood supply is relatively poor
 
cartilage
- the cells lie in small chambers called lacunae separated by a

   matrix that is solid yet flexible

- this tissue lacks a direct blood supply, it heals very slowly

- 3 types of cartilage, distinguished by the type of fiber in matrix: 


- hyaline cartilage: most common collagen fibers (nose, air 



   passage)


- elastic cartilage: more elastic fibers (external ear, larynx)
- fibro-cartilage: strong collagen fibers at pressure points 
   (vertebrate pads, wedges in knee joint)



-has a matrix containing strong collagen fibers
- tendons: ligaments and cartilage heal slowly due to poor 
   blood supply  
bone
- the most rigid connective tissue


- connective tissue with a rigid matrix calcium salts surround by 


   protein fibers (elastic strength)




- compact bone: shaft of a long bone




- “spongy” bone: strong bone ends

- inorganic salts give bone rigidity, & protein fibers provide 

 
   elasticity & strength

 - compact bone consists of cylindrical structural units called 


   osteons 

- canaliculi (minute canals) containing thin processes of the 


   osteocytes connect them with one another 
- spongy bone contains numerous bony bars and plates separated 

   by irregular spaces
 
blood 

- has transporting, regulating and protective functions (lipid matrix) -connective tissue with 55% liquid matrix or plasma and 45% 

   formed elements



- erythrocytes (red cells) carry oxygen



- leukocytes (white cells) fight infection



- platelets aid in blood clotting

- sometimes classified as “vascular tissue”
	solutes (8% of Total)
	

	inorganic ions (salts)
	Na+, Ca++, K+, Mg++, Cl-, HCO3-, HPO4=, SO4=

	gases
	O2, CO2

	plasma proteins
	albumin, globulins, fibrinogen

	organic nutrients
	glucose, fats, phospholipids, amino acids, etc

	nitrogenous waste products
	urea, ammonia, uric acid

	regulatory substances
	hormones, enzymes


 muscular tissue
-contractile, muscle fiber cells with actin & myosin protein 
(contractile)
   filaments


-skeletal muscle: cylindrical, long, striated 




- fast voluntary movement


- attached by tendons to the bones of the skeletons 



- contractions make body parts move


- smooth muscle: spindle-like, non-striated




- slow involuntary (organs, vessels)


-cardiac muscle: branched, striated




- involuntary, self stimulating (heart)



- found only in the walls of the heart



- contraction pumps blood & accounts for heartbeat



- combines features of both smooth muscle and 



   skeletal muscle
neurons
- brain and spinal cord contain conducting cells termed neurons

-  neuron is a specialized cell that has 3 parts:


- dendrites: process that conducts signals toward cell body


- cell body: contains the nucleus


- axon body: process that conducts nerve impulses away 



   from cell body

 - axons and dendrites are also called neuron fibers


- fibers can be quite long, and outside the brain and spinal 


   cord long fibers, bound by connective tissues, form nerves

- in addition to neurons, nervous tissue contains neuroglial cells
11.3 Studying Organ Systems
body cavities
- dorsal cavity contains a cranial cavity (brain) and vertebral canal 

   (spinal cords) 


- large ventral cavity (coelom) divided into 2 by a muscular 

   diaphragm



- thoracic cavity (“chest area”)




- abdominal cavity (“stomach area”)



- thoracic cavity is further divided




- pleural cavity (2): contains a lung




- pericardial cavity: contains the heart


(moore’s cavities diagrams)

organ systems
- different organs cooperate in process


- thoracic cavity



- respiratory: gas exchange


- thoracic and abdominal cavities



- digestive: nutrient absorption



- endocrine: hormonal regulation


- body wide



- circulatory: transport substances



- lymphatic: defense against diseases



- nervous: response, regulation



- musculoskeletal: support, movement


- skeleton

- provides surface area for attachment of well-developed 

   and powerful striated muscles


- musculoskeletal systerm



- makes up most of the body weight



- specialized for locomotion


- central nervous system



- located in the dorsal cavity



- brain is in cranial cavity



- spinal cord (gives off spinal nerves) is in vertebral canal
	Name
	Function

	Thoracic

respiratory
	Exchanges gases with the environment

	Thoracic & abdominal

digestive

endocrine
	Converts food particles to nutrient molecules

Regulates internal environment

	Abdominal

excretory

reproductive
	Eliminates metabolic wastes

Produces offspring

	Body-wide

circulatory

lymphatic

nervous and sensory

musculoskeletal
	Transports molecules to and from cells

Defends against disease

Regulates systems and responses to environmental stimuli

Supports and moves organism


membranes
- thin lining or covering of epithelium over a layer of loose 

   connective tissue


- mucus membrane secretes sticky mucus



- respiratory and digestive systems


- serious membrane secretes watery lubricating fluid



- line cavities (parietal membranes)



- cover organs (visceral membranes)

coelom
- large ventral cavity that divides during human development 



- thoracic (chest) cavity

  
- abdominal cavity

thoracic cavity
- divided from abdominal cavity by diaphragm



- muscle which assists breathing


- contains the heat and lungs

abdominal cavity
- contains the major portion of the digestive system



- have liver and pancreas

- contains the entire excretory system


- have paired kidneys

- contains much of the reproductive system



- have sex organs


(FIG. 11.8)
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11.4 Homeostasis
homeostasis

- internal environment stays within normal limits regardless of 


   external conditions

- pH of blood always near 7.4

- this ability to maintain a stable internal environment able 

   us to live a variety of habitats
- nerves (fast) and endocrine (slow) system are in ultimate 
   control

internal 
- tissue fluid surrounds (“bathes”) all cells

environment
- continually refreshed by blood capillaries 



- deliver oxygen and nutrients and removed wastes
tissue fluid
- remains constant if blood composition is constant

maintenance 
- circulatory system, conducts blood to and away from 
by system
   capillaries

nervous &
- regulation of other systems

endocrine systems
- ultimate control of homeostasis

negative feedback
- body’s response cancels the original condition that stimulated it 

   to react


- direct control of blood sugar levels


- do-high blood glucose after eating stimulates pancreases to 

   secrete insulin


- insulin causes liver to store excess glucose (as glycogen)



- lower blood glucose inhibits pancreases secretion of 


   insulin

- a hormone causes liver to store glucose as glycogen


- an endocrine gland that is sensitive to blood levels of a hormone 


   it regulates


- receptor sensing and condition signals a regulatory center to turn 


   an effector


(moore’s graph)


(FIG. 11.10)

receptor and
- both located in hypothalamus

regulator 

- receptor sensitive to temperature of blood

- when temperature below normal, regulator directs

- if tem fall even lower, regulator sends nerve impulses to 

   skeletal muscles, and shivering occurs

- in high temperatures, regulator center directs blood vessels 

   of skin



- this allow more blood flow on surface

