Introduction, Structure, Function, and Cell theory
Chapter 1- The Human Body
Anatomy and physiology provide a framework that helps us understand the human body
1.3 p.8-9
Form (anatomy) Follows Function (physiology)
· Louis Sullivan, architect (circa 1895)
· "Whether it be the sweeping eagle in his flight, or the open apple-blossom, the toiling work-horse, the blithe swan, the branching oak, the winding stream at its base, the drifting clouds, over all the coursing sun, form ever follows function, and this is the law.”
· The shape of a building should relate to its intended function
· Apply this truism to the Anatomy and Physiology of living cells, tissues, and organisms
Two complementary branches of science-anatomy and physiology-provide the concepts that help us to understand the human body.
	· Anatomy studies the structure of body parts and their relationships to one another
· Concrete: Structure can be seen, felt, and examined closely. No need to imagine what they look like
· You can memorize
	· Physiology concerns the function of the body, in other words, how the body parts work and carry out their life-sustaining functions
· Physiology is explainable only in terms of the underlying anatomy
· You really need to understand



Complementarity of Structure and Function
· Anatomy and physiology are inseparable because the function is dependent on the structure
· Principle of complementarity of structure and function
· Function can be inferred from structure

Scientific Reductionism
· Reductionism: an approach to understanding the nature of complex things by reducing them to the interactions of their parts, or to simple or more fundamental things
· [bookmark: _GoBack]Physiology focuses on events at the cellular/molecular level because the body’s abilities depend of cells which depend on chemical reactions that go on within them
· Gross (macroscopic) anatomy: the study of large body structures visible to the naked eye, such as the heart, lungs, and kidneys
· Microscopic anatomy: structures too small to be seen with the naked eye.
[image: ]The body’s organization ranges from atoms (smallest units) to the entire organism (largest unit)

Atoms- We are all stardust
· Atoms larger then Li were forged in stars by nuclear fusion (up to Fe)
· Atoms larger than Fe were forced by exploding stars called supernovae

Cells are the Smallest Unit of Life
· Fundamental structural and functional unit
· Smallest unit that can maintain and perpetuate life
· Share common functions but vary widely in size and shape, reflecting their unit functions
· New cells can only come from existing cells
Tissues, Organs, and Organ Systems
· Tissues: Groups of similar cells with common functions
· 4 types: epithelial, muscle, connective and nervous
· Organs: Discrete structure composed of at least two (usually four) tissue types. Specialized functional center for a specific activity
· Organ systems: Organs that work together to accomplish a common purpose (e.g. Cardiovascular system includes heart and blood vessels)
[image: ]
Cells: The living units
The first Eukaryotic Cells
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[image: ]Structure of a generalized cell
· Signal transduction
· Information flow (in-out and out-in)
· Exceedingly complex




Parts of the Cell: Structure and Function
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Cytoplasm

«Rough endoplasmic reticulum
(Figures 3.15,333)
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« Smooth endoplasmic reticulum
(Figure 3.15)
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« Golgi apparatus (Figures 316, 3.17)
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« Peroxisomes (Figure 3.2)
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Membranous system enlosing a cavity, the
cistern, and coiling through the cytoplasm.
Externally studded with ribosomes.

Membranous ystem of sacs and tubules;
free of ribosomes.

A stack of flattened membranes and
associated vesicles close to the nucleus.

Membranous sacs containing catalase and
‘oxidase enzymes.

Sugar groups are attached 1o proteins.
within the cisterns. Proteins are bound in
vesices for transport to the Golgi appar
and other sites. Extenal face synthesizes
phospholipids.

Site of lipid and steroid (cholesterol)
synthesi,lpid metabolism, drug
detoxfication, and Ca®* storage.

Packages, modifies and segregates proteins
for secretion from the cel incusion in
ysosomes, and incorporation into the
plasma membrane. Modifies carbohydrates
on proteins.

The enzymes detorify a number of toxic
substances. The most important enzyme,
catalase, breaks down hydrogen perori
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Cytoplasm

+ Lysosomes (Figure 3.18)

* Microtubules (Figures 320-3.22)

*Intermediate filaments (Figure 3.20)

|

* Microfilaments (Figure 3.20)

« Centrioles (Figure 3.21)

Membranous sacs containing acid
hydrolases.

Cylindricalstructures made of tubulin
proteins.

Protein fibers; composition varies.

Fine filaments composed of the protein
actin

Paired cyindrical bodies, each composed of
nine triplets of microtubules.

Support the cell and give it shape. Involved
in intracelluar and celluar movements.
Form centrioles and clia and flagela, i
present

The stable cytoskeletal elements: resist
mechanical forces acting on the cel.

Involved in musdle contraction and other
types of intracellular movement; help form
the cells ytoskeleton,

s part of the centrosome, organize the.
mictotubule network. During mitosis (cell
division), form the spindie and asters. As
basal bodies, form the bases of cia and
flagella.
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Celllar Extansions

«Cilla (Figures 3.22, 3.23)

i,

*Microuil (Figure 324)

Short cellsurface projections, each ciium
contains of nine pairs of microtubules
surrounding a central pair

Like a ilium, but longer; only example in
humans s the sperm tai

Tubular extensions of the plasma
membrane; contain a bundle of actin
flaments.

Coordinated movement creates a
unidirectional current that propels
substances across cellsurfaces

Propels the cel

Increase surface area for absorption.

Nudeus (Figures 3.2, 3.25)

Largest organelle. Surrounded by
the nuclear envelope; contains fluid
nucleoplasm, nudleoli, and chromatin.

Control center of the cll responsible
for transmitting genetic information and
providing the instructions for protein
synthesis
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Nucleus (continued) (Figures 3.2,3.25)

* Nuclear envelope (Figure 3.25) Double-membrane structure pierced by
pores. Outer membrane continuous with
the endoplasmic reticulum.

« Nucleolus (Figure 3.25) Dense spherical (non-membrane-bounded)
bodies, composed of ribosomal RNA and
proteins

« Chromatin (Figure 3.26) Granular, threadiike material composed of
DNA and histone proteins

Separates the nucleoplasm from the
cytoplasm and regulates passage of
substances to and from the nucleus.

Site of ribosome subunit manufacture.

DNA constitutes the genes.
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4 Secretion being released
from cell by exocytosis.

filaments.
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Table 3.4 _Parts of the Cell: Structure and Function

CELL PART®

STRUCTURE

FUNCTIONS

Plasma Membrane (Focus Figure 3.1)

A

Membrane made of a double layer of
phospholipids within which cholesterol
‘and proteins are embedded. Proteins may
extend entirely through the lipid bilayer or
protrude on only one face. Most externally
facing proteins and some lpids have.
attached sugar groups.

Serves as an external cel barrer.
Transmembrane proteins act a receptors
for chemical messengers (e, hormones,
neurotransmitters), as transport proteins,
‘and in cell-o-cell recognition. Maintains
a resting potential that i essential for
functioning of excitable cels.

Ctoplasm

Organelies
« Mitochondria (Figure 3.14)

« Ribosomes (Figures 332,333,
Focus Figure 3.5)

Cellular region between the nuclear and plasma membranes. Conssts of fluid cytosol
containing dissoived solutes, organlles (the metabolic machinery of the cytoplasm), and
inclusions (stored nutrients, secretory products, pigment granules).

Rodiike, double-membrane structures;
Inner membrane folded into projections.
alled cisae.

Dense particls consisting of two subunits,
‘each composed of ribosomal RNA and
protein.Free or attached to rough
endoplasmic reticulum,

Site of ATP synthesis, powerhouse of the

“The stes of protein synthesis

MTOCHO!





