Anatomy Unit 1 Notes
Ch.1-4 Body Systems

Integumentary System
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- how the
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Oxygen atom
Chemical level
‘Atoms bond to form
molecules with three-
dimensional structures. M
maschas
‘Smooth muscle cell

Cellular level

A variety of molecules

ccombine to form the

fluid and organelles
of a body cell.

Tindons
‘Smooth muscle tissue
Tissue level
A community of similar
cells form a body tissue.
Bladder
Endocrine Sysbem Cardigvascular Syslem

Organ level
Two or more different tissues
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| S \ Organ system level
: Ureter Two or more organs work
| closely together to perform
/‘ Bladder the functions of a body system.
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Organismal level b
Many organ system work harmoniously
together to perform the functions of an | -
independent organism. 4

Epithedial issue covers Coanneclive lisgue
the body surlace and supports and protects
lines body cavities, organs.




Lymphatic System
- Rewms fluidtp  Nasal passage

+ Removes catbon Sagittal Plane ———

Frontal Plane

> . Transverse Plane

Digestive System Urinary System

= Controls water
balance in the

- Removes wastes.
Trem blood and
exgretes them
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Upper limb
Acromial -
Deltoid Back (dorsal)
Brachial (. Scapular
Antecubital Vertebral
Olecranal N

Cervical

Male Reproductive
System

Antebrachial 1 | Lumbar
- Produces sex Woraari)
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- Delivers gamete Pelvic 3 Carpal
to female

Digital
Lower limb

Inguinal (groin) Coxal (hip)

Pubic (genital)

Key:
Fibular
= Thora:
- X Tarsal (ankle)
[[]= Abdomen Calcaneal

Digital

[[]= Back (Dorsum) Plantar

(a) Anterior/Ventral (b) Posterior/Dorsal

Anatomical/ Directional
Terms

Distal - further from trunk
Proximal - closer to trunk
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as i
== (cranial)

anterior
(ventral)
lateral —| i
Lateral - away from midline
Medial - closer to midline

Anterior - front side (aka ventral)
Posterior - back side (aka dorsal)

Superior - closer to head (aka cranial)
Inferior - further from head (aka caudal) NOT SHOWN
posterior
Superficial - closer to surface (dorsal)

Deep - further from surface

Plantar - bottom of foot inferior
Dorsal - top of foot (caudal)



Cranial
cavity
Dorsal )
cavity Thoracic
cavity
; Ventral
Spinal cavity
cavity
Abdominal
cavity
Abdomino-
pelvic
cavity
Pelvic
— cavity
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Thoracic cavity: —
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mediastinum
Pleural cavity
Pericardial
cavity within
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ity ]
?::tlh thoracic and lliac crest
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Pelvic cavity Right lower — quadrant
- quadrant

- pain
resulting from a disorder in an
entirely different area of the
body




- the
body maintaining a relatively
constant internal environment
despite change sin external
conditions; maintaining a
dynamic equilibrium

- active

balance

- the
range of normal temperature,
fluids, and chemicals

process of adjustment involving:

1. A receptor- receives info
about change in
environment

2. A control center- receives
and processes info from
the receptor

3. An effector- responds to
signals from control center
by opposing or enhancing
stimulus

opposes the stimulus and
reverses the direction

(more
common) - when the effector

- when

the effector reinforces the
stimulus and amplifies the
direction of change

Body temperature falls

Body temperature rises

£ O\

Blood vessels constrict
so that heat is conserved.
Sweat glands do not
secrete fluid. Shivering
(involuntary contraction of
muscles) generates heat,
which warms the body.

\

Heat is retained

'

Blood vessels dilate,
resulting in heat loss to the
environment. Sweat glands
secrete fluid, As the fluid
evaporates, heat is lost
from the body.

Normal body
temperature

VAN

/

Heat is lost to
the environment




Anatomy Chapter 2 Notes: Chemistry of the Body

Matter- anything that has mass and occupies space

El.eent Element Cound
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_Oxygen (0) Water Hzo .

Hydrogen (H,)

¢ Compound: always
{ contains TWO or more
elements joined in a
FIXED proportion 4

‘Groups of the same |
type of atoms

Only one type 3
of atom

Fast Fact: If the body becomes contaminated with elements that don’t serve a purpose in the
body- such as lead or mercury- serious iliness or disease may occur. For example, exposure to
lead or mercury can lead to heavy-metal poisoning.

Others

Element Symbol Percentage in
| Body
Oxygen o 65.0
37 Nitrogen Carbon C 18.5
Hydrogen 10% Hydrogen H 9.5
Nitrogen N 3.2
Calcium Ca 1.5
Carbon 18%
Phosphorus P 1.0
65% Potassium K 0.4
Sulfur S 0.3
Sodium Na 0.2
Oxygen | Chlorine Cl 0.2
Magnesium Mg 0.1
Trace elements include boron (B), chromium (Cr),
cobalt (Co), copper (Cu), fluorine (F), iodine (l),
iron (Fe), manganese (Mn), molybdenum (Mo), less than 1.0
selenium (Se), silicon (Si), tin (Sn), vanadium (V),
and zinc (Zn).
ATOMIC NUMBER
VS
MASS NUMBER
Electron Mass number is the number
Neutron of protons plus neutrons

4
Proton 2 He
@ Helium

Atomic number is the

number of protons S
sciencenotes.org



Types of Chemical Bonds

1. lonic Bond | 2. Covalent Bond |

Two nonmetal atoms share electrons

Metal atom loses electron(s) to nonmetal atom
.e @ e O oo o oe Non-Polar .. .
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Oxygen molecule

Sodium chloride Oxygen atoms

Sodium Chlerine
—~e e = (-\ Polar ;. 5 S+

Mg:” 2 0: — Mg ®:0:9° He” 0s" “\H — HEOGoH
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Magnesium Oxygen Magnesium oxide Hydrogen Oxygen Hydrogen Water

3. Hydrogen Bond [ 4, Metallic Bond |

Hydrogen attracts an electronegative Positive metal ions attract conducting electrons

atom electrostatically
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Two water molecules Copper ions immersed in an electron cloud
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What Is Energy?

Energy is the ability to do work or heat objects.

0

Electrical Mechanical Chemical Gravitationa
Energy Energy

Energy.

Radient = “Nuclear Magrctic:
Energy Energy—- - ERergy-




KINETIC ENERGY

Metabolism- the sum of all chemical reactions in the body

GELN  md Catabolism

Set of metabolic Set of metabolic
el a\We IR ialei MV allalsS¥W4sY pathways that break
larger molecules from larger molecules into
smaller ones smaller ones

OLISM l
ES THE
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Types of Chemical Reactions
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CO. H:0 Energy
from ATP

Ce¢H1206 O:

Body fluids can be compounds or mixtures

-




pH Values of the Human Body

the humen body unton o provide digeson ubriaion, nufien o xygen rarsoriaion, and profec-
erform these functions, the acid levels must be varied fo mich the bodily function. Overall levels of acidity
or alkalinity are measured on o pH scale and must be carefully conirolled in each body fluid.*

Saliva Brain
6.0-7.4:

Gastric
Secretion 70-7.4

Arterial
Capillary _Blood
Blood

Liver 7.8
7.2

Pancreatic
Secretion

Venous
Blood

7.3-1.35

Small Intestine
Secretion

7.5-8.0:

Skeletal Muscle

Body Fluids and pH Levels

e pH o abou 7.4, This near neutral e revnts fsue demoge thot moy be
caused by levels ot eithe he pH ton pumps that regulate the hycirogen ions in the stomach keep the
pH between 1.5 and 35. ac S dot food ond allows dgestion o, onie. ‘aerations m an
of these systems can lead to serious med example, a pH imbalance in the mouth leads fo foofl
Heraions in the blood can lead 1o breathing i OB e e o ndpvﬂlemva
esophagus, heart bum and a sour fas nced.Thobuning sonsatons coused by aidic
an,

e in hé esophagus, and continved ges and cancer.

Acids

r 1 r
Strong Weak Strong Weak

ACIDS vs. BASES

On a scale from 0 to 14, lower pH solutions are strong acids; higher pH solutions
are bases. Solutions measuring pH 7 are neutral.

ACIDIC NEUTRAL ALKALINE

V|0 )

B OIS 7 SO0y 11 12, 13

Vo Add is a chemical substance A base is a chemical substance

that has a pH lower than
seven.

An acid is any
hydrogen-containing substance
that is capable of donating a
proton to another substance.

An example of acid substance
can be found in the lemon
juice which has a pH 2 level.

Glossary of terms | © www.WorksheetsPlanet.com | All rights reserved

that has a pH higher than
seven.

A base is a molecule or ion

able to accept a hydrogen ion
from an acid.

An example of base susbtance
can be found in the bleach
which has a pH 12.6 level.
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Biomolecules

-

Carbohydrates }

[ Proteins }

Maltose

CHZOH HOH;C

DV

Glucose Glucose

R, Ry
o | a5
HA—C—C00" 4  Hi—C—co0

joined by
glyocosidic bond

Examples Starch, Cellulose

[Nucleic acids

Monomers [Monosaccharldes

Elements C,H,0

Energy source
Structural
component

Functions

}‘“20 ! Ester Bon FHB_/
n,&—:‘—: .:—:)—coo 1" Ester Fm-h'i\_/ : A
— M
'\

Amino acids Nucleotides joined
joined by peptide by phosphodiester
bond y bond
[ Insulin, Collagen ] [ DNA, RNA ]
| _cHoNs | [ cHownp |
Enzyme, structure Stores genetic
movement, . .
defence hormones information

Anatomy Chapter 4 Notes

MICROBIOME

e  Your body contains more microbes than it does human cells
e  Human microbiome- community of microbes

e Human Microbiome Project

Lipids
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Fatty acids and
glycerol joined by
ester bond

Fats, Qils, waxes

_)\_/\—)

[ C,H,0

energy source,
insulation, membrane
components,
hormone

o  For 5 years, scientists followed 242 healthy adults, sampling bacteria from 15 or
more sites on the body
o  The microbiome had more than 100 trillion microscopic life forms, with most
being bacteria, but some viruses, fungi, and archaea
o  Alot of disease causing bacteria were there, living peacefully with the other parts

of the microbiome

o  From person to person, the microbiome varied greatly

e Roles of microorganisms in microbiome

o  They digest food

Absorb nutrients

O O O O O

Synthesize vitamins
Form a barricade against disease-causing bacteria
Perhaps alter brain chemistry

Play a role in energy production

WHAT DOES IT DO?



Maternal Factors
* Gut microbiota

Environmental
Factars

* Diel

(Westarn
Magiterranaan

> pratain, fal

filar)

R Expodiing
LT ]
Postnatal Factors SRR, | o nimals

* Mode of delvery
(C-sachion, vaginal) —_—
* Broast-feeding/
Formula feeding
* Introduchon of
sold food

* Early life

* \aginal infection {adversity, antibiotic exposura)

What boosts microbiome
High-fiber plant based diet
Foods with polyphenols
Probiotics
Prebiotics
Fermented foods
Exercise
Time outdoors
No unnecessary antibiotics

S
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% Disease
Perturbations a8
to Microbiome * Obesity
* Maladaptive dist *1BS
{ #fal, #fibar, $sugar)
* Madications
[Andibdotics, Praton pumg
invhibior, Matlormin]
= Smoking
(A inflammatary signaling
A codonic mucin producton) o
* .
* Slress St
{ #intastinal r:‘_"'-
permmaability,

$alFA production)

What threatens microbiome

High-fat, high-sugar diet

Stress

Smoking

Air pollution

Sedentary lifestyle

Overuse of sanitizing products
Invasion of disease causing bacteria



Bacteria Cell

Cytoplasm
Nucleoid (DNA)

Ribosomes

\ S

SInclusion

Capsule Bodies

Cell Wall .
Cytoplasmic

Membrane
5 ScioncaFacks
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Cocci Staphylococci Diplococci Streptococci
oS  ® ¢y 22
00 ° % 97

< e Vi ¢

Bacilli Coccobacilli Vibrio Coryneform bacilli
e m

Spirilla Borrelia-type Treponema-type Leptospira-type

spirillum spirillum spirillum

GRAM-POSITIVE AND GRAM-NEGATIVE BACTERIA [EByus
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LIPOPOLYSACCHARIDES|
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LIPOPROTEINS
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PROTEIN, — PERIPLASMIC SPACE
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Mycobiome- community of fungi in microbiome

ARCHAEA ] SR Scumaich
Mesosome \
Plasmid Cell membrane

Ribosome

Cytoplasm

Pili

Cell wall

Flagellum

Examples of viruses

Bacteriophage Tobacco mosaic virus Adenovirus Influenza virus




