Chapter 4- Tissues, Organs, and Organ Systems
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Introduction

Cells are the basic unit of all life

Living things have levels of organization, and can be described and studied at each of these levels

The human body is a magnificent, complex, and imminently successful machine comprised of:

· ~10- 100 trillion cells

· ~200 different cell types

· ~11 organ systems

· ~25,000 genes

· >25,000 kinds of protein products

Most all multicellular life, including human life, begins with a single fertilized cell, and thus a single cell type

During development, one cell becomes many, and ultimately into many different kinds of cells
The process of cells going from one cell type to ~200 is called differentiation, and involves the turning on and turning off of genes in the human genome

Stem cells are an important research topic because they are undifferentiated, and because they tend to differentiate into cells like their neighbors when placed into different cellular environments

Tissues

During development, all cells differentiate in essentially the same way in all people, creating a genealogy of cells

Similar cells form in similar areas, forming tissues

Groups of similar cells in the same area working on the same task are called tissues

Groups of tissues join and collaborate to form organs

Tissues are formed in layers

A single tissue can be one layer, or multiple layers

Kinds of Tissues
Four kinds of tissue- Epithelial, connective, muscle, and nervous

Epithelial tissue: Lines surfaces of body (blood vessels, digestive system, skin), forms capillaries, glands, Epithelial tissues in glands  are involved in secretion of products- oils, perspiration, mucus, milk, hormones, etc.
Connective tissue: categorized by extracellular matrix consisting of various ground substances- some solid, some liquid, some gelatinous, some fibrous
Connective tissue connects other tissues to each other

Connective tissue also works in fat storage, immunity and defense, and protects organs from physical damage

Muscle tissue: contracts

There are 3 kinds of muscle tissue- smooth, skeletal, and cardiac

Nervous tissue: For communication, control, response to stimuli

Forms brain and nervous system

The neuron is the main cellular unit of the nervous system

Glial cells (neuroglia) are nervous tissue cells which nourish, protect, and otherwise support neurons

Nervous tissue picks up all sensory data, and coordinates all responses

Junctions

Tight, adhesion, and gap junctions keep tissues together and prevent leakage

Tight junctions- keep tissues water tight, prevent passage of substances through spaces in between cells
Adhesion junctions- allow tissues to stretch without breaking

Gap junctions- share cytoplasm of adjacent cells, allowing communication between cells

Skin  - Largest organ of the body, about 15% of total body weight

Functions:


Protection against microbes 


Protection against dehydration 


Protection against UV light 


Input of sensory information 


Control body temperature 


Compensates for body movement, stretches, holds body together.

One cm2 has:

200 nerve endings

100 sweat glands

10 hairs with muscles

15 oil glands

12 heat receptors

25 pressure receptors

2 cold receptors 

3 blood vessels

Structure:


Epidermis ons top



Layers of epidermis: Stratum corneum on top)



No blood supply



Melanin produced by melanocytes in lower layer of epidermis


Dermis next

Has blood vessels, lots of nerve endings, hairs with smooth muscle, glands for sweat and sebaceous glands for sebum production.

Lots of connective tissue with collagen and elastic fibers

Hypodermis (subcutaneous layer), the layer below the skin


Lots of fat (adipose)

Peripheral structures of the skin

Hair- Comprised of layers of dead, keratinized skin cells added to the strand from a follicle
Nails- Also comprised of keratinized cells, serve to protect finger ends and aid in manipulation of fine objects
Glands-Oil glands (sebaceous glands) secrete sebum, sweat glands secrete sweat, and wax glands in the ear secrete wax
Homeostasis

Homeostais means “staying the same”

Living things regulate their body processes to maintain a stable internal environment in spite of outside changes

Homeostasis usually involves mechanisms of negative feedback
Negative feedback loops behave in a similar fashion to a thermostat in a room, keeping the room temperature relatively constant

In principle, negative feedback mechanisms require 3 main parts:

A receptor- to detect the change in conditions

A control center- to decide on acceptable levels of those conditions

An effector- to change the conditions when they exceed the acceptable conditions set by the control center

In humans, a major control center for temperature is a region of the brain called the hypothalamus

The hypothalamus coordinates information from thermoreceptors in the skin to various effectors- sweat glands, muscles, and smooth muscle in the blood vessels, to keep body temperature at a constant 37C
