III. The Plasma Membrane: Membrane Transport (pp. 68–77; Figs. 3.6–3.14; Tables 3.1–3.2)

A. Passive processes do not use energy (ATP) to move substances down their con- centration gradient (pp. 68–73; Figs. 3.6–3.9; Table 3.1).

1. Diffusion is the movement of molecules down their concentration gradient. The rate of diffusion is influenced by the size of the molecule and the tem- perature.

2. Simple diffusion is diffusion through the plasma membrane.

3. In facilitated diffusion substances are moved through the plasma membrane by binding to protein carriers in the membrane or by moving through channels.

4. Osmosis is the diffusion of water through a selectively permeable membrane.

B. Active transport processes use energy (ATP) to move substances across a mem- brane (pp. 73–77; Figs. 3.10–

3.14; Table 3.2).

1. Active transport uses solute pumps to move substances against a concentration gradient. The two kinds of

active transport are primary active transport and secondary active transport.

2. Vesicular transport is the means by which large particles, macromolecules, and fluids are transported across

the plasma membrane, or within the cell.

3. Exocytosis is a process used to move substances from inside the cell to the extracellular environment.

4. Endocytosis, transcytosis, and vesicular trafficking are vesicular transport processes that move molecules using
The Skin (pp. 149–155; Figs. 5.1–5.4)

A.
The hypodermis is subcutaneous tissue beneath the skin consisting mostly of adipose tissue that anchors the skin to underlying muscle, allows skin to slide over muscle, and acts as a shock absorber and insulator (p. 149; Fig. 5.1).

B.
Epidermis (pp. 150–152; Fig. 5.2) 

1.
The epidermis is a keratinized stratified squamous epithelium. 

2.
Cells of the Epidermis

a. The majority of epidermal cells are keratinocytes that produce a fibrous protective protein called keratin.
b. Melanocytes are epithelial cells that synthesize the pigment melanin.

c. Epidermal dendritic cells or Langerhans cells, are macrophages that help activate the immune system.

d. Tactile cells are associated with sensory nerve endings. 

3.
Layers of the Epidermis
a. The stratum basale (basal layer) is the deepest epidermal layer and is the site of mitosis.

b. The stratum spinosum (prickly layer) is several cell layers thick and contains keratinocytes, melanin granules, and the highest concentration of epidermal dendritic cells.

c. The stratum granulosum (granular layer) contains keratinocytes that are undergoing a great deal of physical changes, turning them into the tough outer cells of the epidermis.

d. The stratum lucidum (clear layer) is found only in thick skin and is composed of dead keratinocytes.
e. The stratum corneum (horny layer) is the outermost protective layer of the epidermis composed of a thick layer of dead keratinocytes.

C.
Dermis (pp. 152–153; Figs. 5.3–5.4)

 1.
The dermis is composed of strong, flexible connective tissue. 

2.
The dermis is made up of two layers: the thin, superficial papillary layer is

highly vascularized areolar connective tissue containing a woven mat of collagen and elastin fibers; and the reticular layer, accounting for 80% of the thickness of the dermis, is dense irregular connective tissue.


D. Skin color is determined by three pigments: melanin, hemoglobin, and carotene (pp. 154–155).

The Eye and Vision (pp. 548–569; Figs. 15.1–15.20) 

A.
Vision is our dominant sense; 70% of our body’s sensory receptors are found in the eye (p. 548).

B.
Accessory Structures of the Eye (pp. 548–551; Figs. 15.1–15.3)

1.
Eyebrows are short, coarse hairs overlying the supraorbital margins of the eye that shade the eyes and keep perspiration out.

2.
Eyelids (palpebrae), eyelashes, and their associated glands help to protect the eye from physical danger as well as from drying out.

3.
Conjunctiva is a transparent mucous membrane that lines the eyelids and the whites of the eyes. It produces a lubricating mucus that prevents the eye from drying out.

4.
The lacrimal gland, which secretes a dilute saline solution that cleanses and protects the eye as it moistens it, and ducts that drain excess fluid into the nasolacrimal duct.

5.
The movement of each eyeball is controlled by six extrinsic eye muscles 

C.
Structure of the Eyeball (pp. 551–556; Figs. 15.4–15.9)

1.
Three layers form the wall of the eyeball.

a.
The fibrous tunic is the outermost coat of the eye and is made of a dense avascular connective tissue with two regions: the sclera and the cornea.

b.
The vascular tunic (uvea) is the middle layer and has three regions: the choroid, the ciliary body, and the iris.

c.
The inner layer (retina) is the innermost layer made up of two layers: the outer  pigmented layer absorbs light; the inner neural layer contains millions of photoreceptors (rods and cones) that transduce light energy. 

*Photoreception is the process by which the eye detects light energy.

Photoreceptors are modified neurons that structurally resemble tall epithelial cells. 

Rods are highly sensitive and are best suited to night vision. Cones are less sensitive to light and are best adapted to bright light and color vision.


   Photoreceptors contain a light-absorbing molecule called retinal.

2.
Internal Chambers and Fluids
a.
The posterior segment (cavity) is filled with a clear gel called vitreous humor that transmits light, supports the posterior surface of the lens, holds the retina firmly against the pigmented layer, and contributes to intraocular pressure.

b.
The anterior segment (cavity) is filled with aqueous humor that supplies nutrients and oxygen to the lens and cornea while carrying away wastes.

3.
The lens is an avascular, biconcave, transparent, flexible structure that can change shape to allow precise focusing of light on the retina.
