CH 3
Lecture 1



CELLS
Introduction:  The estimated 75 million cells that make up an adult human body have much in common. Yet, cells in different tissues vary considerably in size and shape.  Typically, the shape makes possible the function.  (Figure 3.1 page 60)

OBJECTIVE#1  List the main points of the cell theory.

OBJECTIVE#2  Describe the functions of the plasma membrane and the structures that enable it to perform 

those functions. 

A.  Cells 


1.  Definition: _____________________________________________________________  
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2.  Theory



a.  Cells are the building blocks of all plants and animals.



b.  Cells are the smallest functioning units of life.                            


c.  Cells are produced through the division of pre-existing cells.



d.  Each cell maintains homeostasis.


3.  Cytology



a.  Definition:  _____________________________________________


b.  Knowledge




1)  since 1950’s due to technology, more insight into physiology of cells




2)  Methods
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a)  Light microscope 






(1) uses glass ____________________





(2) power ________________________





(3) view ___________ sections of specimen






(4) photo called light _______________________  (LM) 





b)  Electron microscope 






(1)  uses beam of electrons 






(2)  Types






(a) Transmission Electron  (TEM) produces fine _______ 

from very thin sections







(b) Scanning Electron  (SEM) produces ______ view of 

surface, portion, or extracellulars of cell

4. Anatomical Overview
a. [image: image3.jpg]


extracellular fluid

b. interstitial fluid

c. plasma membrane

d. cytoplasm                                                 
e. nucleus                 (Figure 3.3 page 63)                                
B.  Structure of  Membrane  aka: plasma / cell membrane     

1.  Functions



a.  ______________________________


b.  ______________________________


c.  ______________________


d.  ______________________

2.  Characteristically thin (  6 nm - 10 nm
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3.  Structure   [major molecules]


a.  ___________________________________ 




1)  ___________________ (double layer) of phospholipids molecules




2)  polar end  – ___________________-containing end is _______________ 

_____________ water inside and outside cell




3)  nonpolar — ________________ end (tails) is ________________ facing 

___________ from water or inside 

4)  __________________ (dark, worm-like) helps make less permeable to water 

soluble molecules such as a.a.  sugars, proteins, nucleic acids, 

various ions 



b.  _________________________



1)  transmembrane : span the width one or more times



2)  others partially embedded or loosely bound inner or outer  
3)  function as ________________________________________________   


_______________________________________ ( See Table 3-2  page 64)


c.  __________________________________



1)  located in glycocalyx are _____________________________________ 



2)  function as marker molecules, lubricants, adhesives, and reception 
OBJECTIVE #3 Describe the processes of cellular diffusion, osmosis, and filtration, and explain their 

physiological roles. 
4.  Permeability
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a.  Definition: ______________________________________________________


b.  Characteristics




1)  freely permeable : ________________ can cross



2)  impermeable : _________________ can cross




3)  ____________-permeable : ___________ things can and others can not




4)  based on size, charge, shape, and lipid solubility or combinations 
c.  Types 




1)  ________________ Processes 
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a)  Definition:  mvmt of ions or molecules across the membrane 

_______________________________________ 




b)  _______________________





(1) Definition: passive molecular mvmt from _______________ 







_____________________________________________ 






(2)  _____________________________________ : difference 

btw high and low concentrations





(3)  Path 

(a)  Substances move through protein channels or thru 

lipid portion of membrane based on size and lipid 

solubility.






(b)  ________________________________ substances 

include alcohol, fatty acids, steroids, oxygen, CO2 






(c)  Ions and most water-soluble compounds like water 

[image: image7.png]Osmosis
+Semipermbeable

High - Low
Solute Solute










molecules, Na+ & K+ use ___________________ 




c)  ________________ Diffusion   aka:  __________________





(1)  Definition:  mvmt of __________ across a semi-permeable 

membrane toward a solution containing a relatively high 

solute concentration   






(2)  Solute equilibrium exists due to membrane’s free 

permeability to water, hence the concentration of water and solutes both intra- and extra-cellularly is approximately the same.

(3)   Characteristics 

(a)  diffusion of water molecules

(b)  occurs across membrane freely permeable to water but 



not to solutes

(c)  flows toward solution w/ higher solute concentration






(4)  ______________________________ : the force of osmotic 
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water mvmt; the pressure that must be applied to 

prevent osmotic mvmt across a membrane   





(5)  Effects  (easily seen on RBC’s)






(a)  isotonic:___________________________________ 






(b)  ___________________:  when comparing 2 

solutions, referring to the one w/ the _____ (________) osmotic pressure; water flows ______ the cell causing _____________  __________________________________________________






(c)  __________________ : when comparing 2 

solutions, referring to the one w/ the _____ (________) osmotic 

pressure ; water flows _____ of cell causing _______________ 

__________________________________________________ 
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(6)  Common therapy for patients of severe blood 
loss is 0.9% solution of NaCl.  It approximates 
normal concentrations of extracellular fluids aka: ________________________________.  

[image: image10.png]


d)  ___________________________

(1)  Definition:  mvmt of a fluid across a membrane whose 

pores restrict the passage of solutes on the basis of size 


(2)  Examples



(a)  Small blood vessel walls push water and dissolved 

nutrients into tissues.

(b) …in the kidneys essential for urine production.







(c)  edema:  fluid accumulates within the tissue spaces
OBJECTIVE #4  Describe carrier-mediated transport and vesicular transport mechanisms, and explain their 

functional roles in cells.  




2) ___________________________________ Processes 




a)  Definition:  membrane _________________________ specific ions 

or organic substrates ______________ them across membrane




b)  ________________ Diffusion






(1)  passive mvmt of a substance across a membrane by a 

protein carrier 






(2)   __________________ is dependent upon number and 

function of carriers   





c)  __________________________





(1)  Definition:  _____________________ absorption or 
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excretion of solutes across a membrane 

(2) ___________ dependent upon concentration gradient !
(3)   Active Mechanisms


(a)  _______________ on all cells transport Na+ , K+ , 

Ca++ , and Mg++ ; special cells transport others


(b)  _________________________ move different ions 

in different directions


(c)  ________________________________________ 

maintains cellular homeostasis _____________ 

of cell’s energy  




3)  ___________________ Transport





a)  Definition:  mvmt of substances in vesicles: __________________ 






__________________________________________________ 





b)  Categories






(1)  _____________________:  mvmt of relatively large 
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volumes of extracellular material _______ cytoplasm by 

membranous vesicles at cell surface





     (a) __________________________ endocytosis: formation 

of small vesicles to import selected substances  aka:  
________________ like _________________________ 





     (b)  ____________________:  (common to all cells)  mvmt 

of ________________ into cell





     (c)  ____________________ (specific cells)  mvmt of _____ 

substances like ________________________________ 

_____________________________________________





(2)  ______________________:  vesicle __________________ 

fuses w/ membrane and _________________________ 

contents like __________________________________   
