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3A  THE STRUCTURE OF CELLS:
CYTOLOGY: (sye TAHL uh jee) study of cells. (Gk cyto - hollow or cell)

PROTOPLASM: all the living material within a cell. 1st used in 1840 by J. E. Purkinge

DEVELOPERS OF CELLULAR UNDERSTANDING:


1. Robert Hooke (1665) (English) first named ‘cells’ while looking at the box like structures in cork


2. Schleiden (1838) (German) first to say all plants are composed of cells


3. Schwann (1839) (German) first to say all animals are composed of cells

CELLULAR FUNCTIONS AND PROCESSES: in table 3A-2 on page 70


1. ABSORPTION: transport of dissolved substances into cells to serve as building blocks or energy sources


2. DIGESTION: enzymatic breakdown of substances to secure building materials or energy


3. SYNTHESIS: putting together organic compounds; building


4. RESPIRATION: breakdown of food with the release of energy


5. MOVEMENT: of the cell itself (locomotion) or the internal movement, movement of substances inside the cell


6. IRRITABILITY:  ability of the cell to respond to its environment


7. EXCRETION: removing soluble waste materials from cells


8. EGESTION: eliminating nonsoluble, nondigestible waste from cells


9. SECRETION: synthesizing and releasing materials from a cell


10. REPRODUCTION: formation of new cells

CELL THEORY: (late 1800’s) 


1. Cells are the units that make up all living things 


2. Cells are the units that carry on the functions of all living things 


3. Cells come from preexisting cells

STRUCTURES OF ORGANISMS:


UNICELLULAR: an organism of only 1 cell


MULTICELLULAR: organisms that are made of many cells


COLONIAL: group of similar cells living together. These cells could live apart from colony


TISSUE: similar cells that are grouped together and perform similar functions


ORGANS: tissues grouped together to perform a specific functions


SYSTEMS: groups of organs working together to accomplish life functions

TWO TYPES OF CELLS:


1. EUCARYOTIC: have a true nucleus and membrane bound organelles. (eucaryotes)


2. PROCARYOTIC: lack a true nucleus and membrane bound organelles. (procaryotes)

EIGHTEEN CELLULAR PARTS:
1. PLASMA MEMBRANE (CELL MEMBRANE): outer boundary of all cells

2. CELL WALLS: (not in animals) protective nonliving covering outside the cell membrane

3. CYTOPLASM: all material inside the plasma membrane excluding the nucleus

4. CYTOPLASMIC MATRIX: colloid; watery substance with suspended granules

5. CYTOPLASMIC ORGANELLES: structures in cytoplasm with specific functions

6. RIBOSOME: non-membrane-bound organelle; strand of RNA w/ proteins; function in protein synthesis

7. ENDOPLASMIC RETICULUM (ER): folded membranes in the cytoplasm that give a flexible but structured shape. W/ ribosomes rough ER, w/out smooth ER
8. MITOCHONDRIA: powerhouse of the cell; respiration of sugars to release cellular energy

9. CRISTAE: inner folded membranes of mitochondria which greatly increase surface area

10. PLASTIDS: organelles not in animal cells that include the chromoplasts of which the most common is the chloroplast that contains chlorophyll in the grana


A. CHLOROPHYLL: plant green pigment; absorbs light energy to synthesize sugar

11. GOLGI BODIES: synthesis of polysaccharides, lipids, & proteins; abundant in cells that make secretions. First describe by Golgi in 1898

12. LYSOSOMES: suicide sac; contain enzymes for digesting proteins or cell parts

13. VACUOLES:  membrane bound sac containing food, water, waste, or enzymes


A. PHAGOCYTOSIS: cellular eating


B. PINOCYTOSIS: process by which large molecules enter a cell

14. CENTRAL VACUOLE: in plant and algae cells a large central vacuole which when filled with water give the cells stiffness and support


A. TURGOR PRESSURE: pressure of water in the central vacuole 

15. CENTRIOLES: function in cell division

16. FLAGELLUM: long tubular cell membrane extension controlled by basal bodies
17. CILIA: short tubular cell membrane extension controlled by basal bodies
18. NUCLEUS: control center of the cell; contains DNA for protein manufacture


A. CHROMATIN MATERIAL: DNA and associated proteins


B. NUCLEOLUS: dark area in the nucleus that contain a concentration of RNA
3B THE LIVING STATE OF CELLS:



THREE TYPES OF SOLUTIONS:

1. ISOTONIC SOLUTION (equal): same concentration of solutes inside & outside a cell; in IVs, shots, & transfusions

2. HYPOTONIC SOLUTION: solution has LESS solutes than cell; this causes water to diffuse into the cell. Solutes are too large to diffuse through the selective permeable membrane. Fresh water organisms live in a hypotonic solution and have either cell walls or contractile vacuoles to prevent cytolysis


A. CYTOLYSIS: bursting of a cell from internal pressure (hypotonic solution)

3. HYPERTONIC SOLUTION: solution has MORE solutes than the cell; this causes water to diffuse out of the cell. Salt water organisms live in a hypertonic solution but have very few cells actually in contact with the solution 


A. PLASMOLYSIS: collapse of a cell due to being in a hypertonic solution

HOMEOSTASIS: steady state; organism’s activity to be in a normal living state

THREE TYPES OF TRANSPORT:
1. PASSIVE TRANSPORT: movement (molecule) through membrane with the concentration gradient; diffusion requires no energy
2. PASSIVE MEDIATED TRANSPORT: still diffusion requiring no energy, but it must have a factor in the membrane that allows the molecule to pass

3. ACTIVE TRANSPORT: movement (molecules) through membrane against the concentration gradient; requires energy
