Discuss the 4 major functions of muscles.

Muscular System

A. Specnallzed tissue that does one thing: shorten.

Why is a muscle considered an organ?
Fa muscle s mads s'wmd ot
A ?Fuw’i’ +7P_es ol Tissve é%"”“(“"\
eﬂ;_

B. Functions:

1. Movement (of body, blood, food, etc)
2. Stabilize joints.

3. Posture (tiny adjustments SO you don t fall down).
4. Heat generation (75% of muscle energy lost as heat)




C. Three muscle types:
1. Cardiac Muscle
a.Only in heart
b. Moves blood
c. One nucleus per cell

e. Striated (banded appearance)
f. Cells synchronize
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2. Smooth Muscle
a. Walls of hollow organs.
b. Move food & wastes.
¢. No striations.
d. One nucleus per cell.

e. Cells synchronize to produce “peristaltic waves”.
f. Involuntarily controlled slow contractions.




3. Skeletal Muscle
a. Attached to bone.
b. Move entire body.
c. Striated & multinucleate.

d. Voluntarily controlled
e. Skeletal muscles to know (see figs 6.20 & 6.21):

Muscles to Know (p182&184) Posterior (p184)
Anterior (p182) » Trapezius
¢ Temporalis .o Triceps
e Frontalis Latissimus dorsi

Gluteus maximus
Hamstring group
Gastrocnemius

o Masseter
Orbicularis oris
Orhicularis oculi
Sternocleidomastoid
Platysma

Deltoid

Pectoralis major
External intercostals
Biceps

Rectus abdominis
External oblique
Quadriceps group 7 i
Tibialis anterior i for? Give an example of a musele
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E. Muscle Groupings
1. Muscles usually occur in pairs b/c can only pull.
2. Let’s use arm curls as an example:
o 3. Prime Mover & Antagonist
a. Prime Moveér — the muscle responsible for most of
a movement.
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Q‘@ the muscle that does the reverse
action of the prime mover.
EX) Tricep
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4, Wmuscles that help the prime mover.
EX) other smaller upper arm muscles

ﬁ*ﬁ‘i @ specialized syhergiSffs__:that stabilize joints

- and/or muscle origins to prevent
unnecessary movement.

| 'EX) muscles of back,_abdorh"eh',_"s;h(ju|ders




II. Muscle Contractions
A. Motor Unit — one nerve and the muscle cells that it
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L e Successful muscle shortening when
stimulated by a nerve.
e Results in movement.

kE)QJNa_I-k‘ing,wlifti ng, etc.
< 2(1sometric Contract@

(o & .
o " e Muscles do not shorten when contracting.

® No movement.

e Pushing against wall, lifting a bus, etc.

and anaerobic exercise, and identify each stage ona graph.
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(For instance: CDergy use, waste products,

C. Contractions and Oxygen Use

MMugcle Contractior

oo T ) ‘
et e Glucose breakdown that uses oxygen.

o&*°

e Glucose use is efficient.
o 1 glucose molecule completely broken
down into 36 ATP’s |

e Light exercise.




e Glucose use is inefficient:
o 1 glucose yielding only 2 ATP’s
o Excess glucose turned into lactic acid
e About 2.5 times faster than aerobic
contractions.
e Fatigued after 30-40 seconds.
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%“’e/ | 1. The inability for a muscle cell to contract despite
being stimulated to do so by a nerve.
2. Happens when muscles are over-worked.
3. Caused by a lack of oxygen, insufficient ATP, and a
buildup of lactic acid.
b  ADREHAL GRASH AND REGOVERY CURVE
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lll. Changes to Muscle Size

gty

N

Define and give the causes of b
cause ypertrophy and atrophy.
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A. Muscle Tone — skeletal muscles are always in a state of
mild contraction, even when “relaxed”.

e Maintains posture,
e Keeps them ready for contraction.

B.Hypertrophy — increase in muscle size.
1. Increased number of fibers, connective tissue and
blood vessels in response to prolonged forceful

muscle activity.
2. Occurs if muscle contracts to at least 75% of its

maximum tension.

3. Fast & Slow Twitch Muscle Fibers
a. Slow-Twitch Muscle Fibers:

| e Steady tug |

e High endurance

e Aerobic energy use
e Much globin, mitochondria, blood vessels give a

- dark color. |
b. Fast-Twitch Muscle Fibers:

7 :
— e Explosive movements

e Fatigue quickly

e Anaerobic energy use
e Less globin, mitochondria, blood vessels give a

‘ twltch muscle fibers,

-tWitch and slow.tus

M

'Iighter color

Dis-tinguish betweey fast




%, e | |
& C. Atrophy ~ decrease in muscle size
P

1. Results from prolonged lack of use
2. Causes:
a. Temporary — cast limb, long bed rest, space travel, etc.

b. Permanent . FYI:
Diseases and permanent injuries are
e Nervei njuries uncommon in the muscular system because of
. the massive amount of blood flow to muscles.
e Disease

o Muscular Dystrophy |
» congenital (inherited) disorder
= muscle fibers slowly destroyed and
replaced by scar tissue.
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= Diagnosed b/w 2-6 years of age (mostly
boys).
B [ ose ability to move.

# Usually pass away by early adulthood.

o Fibromyalgia

= congenital (inherited) disorder

= constant aches, pains, stiffness and
tenderness in muscles.

= cause unknown, but possibly low
pain threshold in brain resulting in
increased sensitivity.

= mostly females (90%) under 40 years

of age.
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= Disease (caught, not inherited

e Constant contraction of all muscles.

e Caused by toxin (tetanospasmin)
produced by a certain bacterium
(Clostridium tetani).

e Not transmitted b/w individuals.

e Death from respiratory arrest.

o Trichinosis
e Parasitic worm embeds in
skeletal muScIe.
e Intense pain and weakness.
e Source: undercooked pork.




The Digestive System

Interesting Factoids

A. You eat about 1,100 pounds of food a year.

B. You produce about 1.7 liters of saliva each day.

C.Your stomach can hold about 1.5 liters of food.

D.About 12 liters of food passes through your digestive
system each day, but only 100mL is lost as feces.

E.You’ve got about 400 species of bacteria in your colon.

F. The stomach digests all of its contents in 2-6 hours.

G.The volume of an individual flatus is 15-35 mL.

H.Most people pass about 200-2,000mL of gas a day in 13-
14 passages.

|. Farts are composed of O,, N,, CO,, H, and CH,4 (methane)
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Esophagus i i
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Liver g cells in our body.
breaking down food
Gall Bladder .
Pancreas Absorption Removes harmful
Large Intestine getting nutrients into etabolic wastes from
Rectum the bloodstream the body.

K’i‘;‘:;y W\ Excretion //
Urinary Bladder {d of indigestib Fluid balance.
Urethra .




lll.  Major Divisions (2)
A. éﬂmen‘mga_n_@_j (aka. Gastrointestinal Tract)
1. Long tube that runs through body
2. Dlgestlon & Absorption of food

J B.ACcessory Digestive Organs |
1. Aid digestion chemically and/or mechanically
2. Pancreas, Liver, Gall Bladder, Salivary Glands, Teeth

2. Into what two main regjons is the digestive system divided?

Assn: Digestive System Packet #1(p.239) & 2(p.240)




up the walls of the alimentary can'cil, anywhere from the throat to

3. What are the 4 basic layers the make

the rectum?

V. Structures of the Alimentary Canal (fig 14.3/p415)
A. Four basic tissue layers from esophagus - large intestine

1. Mucosa
a. Inside layer
b.Simple columnar
epithelium

Submucosal glands

7 Mucosa

Submucosa

Muscularis
Longitudinal
Clreuiar musi

Serosa
{visceral perll

A\

mucosa

2.Submucosa
a. Beneath mucosa
b. Soft connective tissue |
c. Blood vessels, nerve endings, lymph structures for

nutrient absorption ‘

3. Muscularis Externa
a. Circular & longitudinal smooth muscle

b. Peristalsis

Paristéiic it

wave

Bolos *

Peaistaisis




4.Serosa
a. Outermost layer
b.Single layer of fluid-producing cells

l.  Quick Trip through the Alimentary Canal

A. Mouth (oral cavity) |
1. analysis, lubrication, mechanical & chemical digestion

2. amylase — enzyme that starts to break down carbs

3. tongue mixes food & saliva |
4., portion of swallowed food called a “bolus”
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B. Pharynx
1. back of throat before splitting
into esophagus & trachea

Sagittal View
From Left Side

Supraglottie

Giloltis

Subglatis

Trachaa

C. Glottis & Epiglottis
1. glottis — opening to larynx (windpipe)
2. epiglottis — flap of cartilage that covers glottis during
swallowing to prevent choking.

16. What is peristalsis and where does it begin?

D. Esophagus
1. 10-inch stretchable tube
to stomach.
2. cardiac sphincter muscle
at end closes off stomach.

Pharynx

Tangue

Sphinctar

Trachea

PA52 MC #5,9 / SAE #4-6

Escphagus

Sphincter




A.Stomach
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1. Storage area for mixing and digesting food.
2. Regions of the stomach:

esophagus

S fundus

cardiac
sphincter

lesser
W’eﬁﬂm

A
curvature

— greater
o curvature

body

Pylorie sphincter
pylorus

3. Folds in inner stomach lining called “rugae” increase
the surface area for nutrient absorption.

4. Third layer of oblique muscle to mix food better.

5. “Gastric Juice”

?2~3L/day
b.Break food down into “chyme”




c. Mix of chemicals:
e HCl — acidic environment activates enzymes
-stomach lined with mucous for protection
e Pepsin — enzyme that digests most proteins.
e Rennin — digests milk proteins.

6. Gastrointestinal Reflux Disease
a. Stomach contents leak into esophagus.

b.Can cause a stricture.
¢. Treat with proton-pwqp
Inhibitor (PPI) drugs.
EX) Prilosec




7. Vomiting
a. Your body’s way of getting rid of something it
doesn’t like.
b. From sickness or self-induced

e From sickness:
1) Nausea Phase — that queasy feeling
2) Retching Phase — abdominal muscles and
diaphragm contract a few
times.
- increased salivation to
protect tooth enamel.
3) Expulsive Phase — deep breath, then
épiglottis closes.
-retroperistaltic waves begin
-abs contract violently
-decreased abdominal
pressure and released
endorphins lead to feeling
of relief.

e Self-Induced (gag reflex)
o Sensory nerves in back of throat (pharynx)
send message to brain stem.
o Message sent back to start at step #3.



8. Hunger & Satiation
a. Hunger — the trigger to eat:

Decreased blood sugar levels

Increased production of certain hormones

Hormones cause stomach to contract
(“hunger pangs”)

b.Satiation — the trigger to stop eating:

Stretch receptors blood chemistry
In stomach (sugar, insulin, fats)

Hypothalamus




9. Bariatric Surgeries
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A.Small Intestine
1.22-23 feet long / 1 inch diameter
2. Final digestion

Hepatic
portal vein
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4. Three subdivisions of the small intestine:

§ a. Duodenum

e Neutralizes stomach acid
e Receives from gall bladder and pancreas
e Coats chime bolus with mucous

b.Jejunum
. . Duodenum
e specific nutrient

absorption Jejunum

e Coated with villi

[eum

c. ileum
e Final absorption

¥ Haalthwise, Incorporal




1. 5 feet long / 3 inches diam

B. Large Intestine
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~ 12. How many teeth do children and aduits have?

VI. Accessory Organs

A. Teeth
1. Mechanical digestion

2. Two sets in lifetime
a. Deciduous

e 6 mo—12 yrsold

e 20 total

e Last 6-12 years
b. Permanent

e 32 total

Adult:2$:25 years old

Permanent
dult)
R

Contral inclsor
Lateral Intists
"Cuspid {caritia)
Firsl fiotar
- Secand molar

- Boha Y

Earmantiim
(contalning
Periodontal
membrang)::

'\ Marves arid
wlgad vessels’
1] B

Reat end
.- opening::

Chitd 2-5 years old

Buds of
-Deciduous permanent
(milk) teeth  teeth



A.Salivary Glands
1. Saliva sticks chewed food into a bolus
2. Starts to digest carbohydrates
3. Three sets of glands:
a. Parotid — side of face anterior to ears
b. Submandibular} empty saliva into
c. Sublingual floor of mouth

14. Describe what each of the enzymes and hormones of the stomach and small intestine do (gasteis, HCI,
pepsin, rennin, bﬁﬂhﬂb@f@@%ﬁ%@ﬂ& pancreatlc Juice,seeretin, eholeeystokinin)
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B. Liver

1. Largest gland in body

2. Makes bile — yellow/green fluid that em/ulsifies fats.
Just breaks fats down,
does not digest them
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C.Gall Bladder
1. Small sac under liver
2. Stores liver’s bile when not needed
3. If stored too long, bile may crystallize to form “stones”

Common hepatic dust

Extrahepatic blle
duct

Smalt intestine
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15. Why is it important for pancreatic juice to be chemically basic?

D.Pancreas
1. Gland that produces hormones such as insulin.
2. Also produces enzymes called pancreatic juice that:
a. Empty into duodenum on small intestine
b. Digests almost anything, especially fats
~Has basic pH to neutralize stomach acids
3. Common Disorders: Diabetes, Pancreatitis

Head of * Pancreatic
Common bile duct puncregs duct Lobule

Small intesting
(dvodenum)
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VII. Nutrition

A. Nutrient — substance in food used for growth,
maintenance, repair of body.

B. Six types of nutrients:
1. Carbohydrates
a. almost all from plants
b.“sugars” for quick energy
c. Common chemical formula: CgH1,04
d. About 4 calories per gram

2. Lipids (aka: “fats”)
a. Energy storage & hormones
b. About 9 calories per gram.

3. Proteins -
| a. supply amino acids for body growth & maintenance
9 b.longer-lasting energy source

c. About 4 calories per gram.

=]
o
g - -
g 4. Vitamins |
- agorganicytrients needed in small amounts as
o = N ”‘:-f"“’ . - . .
8 coeénzymes (catalysts for reactions in body) 4=~
g - |
% 19, What do vitamins do for your body? <
£ Ynaterials used as catalysts for body rxns.
& . Ca, P, K, S, Na, Cl, Mg
% -
E 6. Water

a. 60% of the volume of food
b.only survive 3 days without it




VIII. Metabolism
A. The total of all the chemical rxns happening in your body, most of
which use energy.
B. Food energy measured in kilocalories: the amount of energy
it takes to raise 1 gram of water by 1 degree Celcius.
C. Basal Metabolic Rate (BMR) |
1. the minimum number of calories needed to keep a
resting individual alive for 24 hours.
2. things that can change your BMR:

-Age ( BMR as you get older)
-Height (tall people have BMR)
-Pregnancy ( BMR)
-Stress ( BMR)
- Ambient Temperature (hot & cold BMR)
-Starvation ( - BMR)
-Body Fitness (lean muscle —__BMR,
fat tissue BMR)

D. Formulas for calculating BMR:
Males=66+(13.7{weight/2.2))+(5(height in inches*2.54))-(6.8*age)

F Females=655+(9.6(weight/2.2}}+(1.7(height in inches*2.54))—(4f7*age)
Example: Joe weigﬁs 150 pounds, is 5’6" tall, and is 21 years old.
BMR=66+(13.7(150pounds/2.2})+(5{66inches*2.54))-(6.8*21years)
=66+(13.7(68.18))+(5(167.64))-(142.8) |

=66+934.066+838.2-142.8

=1695.5 calories per day

BMI Calculator: http://apps.nccd.cdc.gov/dnpabmi/

Assn: BMR Calculation Worksheet




l.  Overview of the Cardiovascular System

: : | T
A. Major function: m‘ﬁw

1. O,, nutrients, wastes, hormones, etc.
2. Uses blood to carry things
B.Three major components: heart, vessels, blood

. Heart
A. One-pound, fist-sized muscular pump with
one-way valves.
B. Pumps about 4,000 gallons of biood daily.
C. Inferior (pointy) end called the “apex”;
superior (blunt) end called the “base”.

D. Covered with two layers of pericardium with
fluid in between (lubrication).

Pericardial fluid.




E. Heart walls made of three layers:
1. Epicardium — outside layer
2. Myocardium — middle layer {cardiac muscle)

3. Endocardium — inside lining

® Describe the 3 layers that make up the heart

Endocardium-the
eart’s interior lining

Pericardium-

encloses the heart
- Myocardium-the , |
Heart's muscle ;

i

F. Four hollow chambers (2 atria & 2 ventricles)
1. Atria — receiving chambers (not muscular)
2. Ventricles — sending chambers (muscular)
3. Right A&V — pulmonary circulation |
a. Receive O,-poor blood from body.
b. Sends O,-poor blood to lungs to get O,.
4. Left A&V — systemic circulation
~ a. Receive O,-rich blood from lungs. -
b. Sends O,-rich blood to body.




* What st |
at structures make up the right side of the heart?

Blood Flow through the Heart
‘A. Pulmonary Circulation (RA = RV = PA = lungs = PV)
e Name describe the 2 main circuits that blood takes through the body.
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The left side?

B. Systemic Circulation (LA = LV -) aorta > body = V()
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Cardiovascular System Packet #1,2,3,6




V.

Heart Stimulation & Sounds

A. Cardiac muscle can contract on its own without any
stimulation, but needs to be synchronized.

B.Two systems control heart activity:
1. Intrinsic Conduction System
a. Special tissue makes heart contraction in one-way
wave (atria = ventricles)
b.Sets pace at 75 bpm
c. Sinoatrial (SA) node
e Creates initial impulse of heartbeat

l i

e Our natural “pacemaker”

¢ In right atrium of heart




2. Brain Control
*brain acts like brakes / accelerator to modify basic
rhythm set by ICS depending on body needs.

]
What eventg produce the “jyp» and

C.Heart Sounds
1. Cardiac cycle = one complete heartbeat (~0.8sec)

a. Contraction of ventncle = systole
b. Relaxation of ventrlcle dlastole
2. Beat makes “LUB- DUP” 50

u'rid from valves closing™
”LUB” = closing of triCUSpId & blcuspld valves
(from atria to ventrlcles Y0 qu:eter)

b. “DUP”=—closing of aortlc & pulmonary semilunar valves.
(from ventricles to Iungs or whole body so louder)

Pulmonary

Ao.ll-’tlc | semilunar
semilunar valve
valve

Bicuspid
valve

Tricuspid
valve

| .. Leaky valves let some blood flow backward, making
a gurgling sound called a “heart murmur”.




V. Reading Electrocardiogram (ECG) Strips

Each phase of the cardiac cycle procggges a specn‘" c wave. in the ECG complex,
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Blood Vessels
A. Vessel walls made of 3 layers:

"1. Tunica intima — slick inner layer.
7 2.Tunica media — middle layer of smooth muscle.

1
/ L}/ Tunica externa — outer layer of fibrous connective
tissue for protection.

VI.

tunica externa

vein

artery

tunica intima

Describe_the 3 laygrs that make up blood vessels

endothelium

internal elastic
membrane




B. Arteries - vessels that carry blood away from heart.

1. Oxygen-rich blood (except for pulmonary artery).

2. Arterioles — smaller arteries.

3. Capillaries — smallest vessels where gas exchange

happens between blood and body cells.

C. Veins — vessels that carry blood back to the heart.

1. Oxygen-poor blood (except for pulmonary vein).

2. Venules — small veins that drain capillaries.

From Heart

Smooth muscles

£ Arteriole

b» Precapillary

sphincters

Capillary bed

m§‘— Capillaries

To Heart




artery

D. Differences between arteries and veins:
1. Arterial blood is under more pressure than venous blood.

*Arteries spurt, veins ooze.

2. The walls of arteries are thicker than the walls of veins. |
q’@.

3. Veins have valves that prevent backflow.
*less pressure because farther from heart0

*against gravity

*common site of blood clots 0

4. “Arteries pump, veins dump” |

vein

Fax, Bimar- L
Human Physlolegy dth
Brawn Publishers

e Is blood pressure higher in veins or arteries? Why?

Blood flow

C.[oséd
valve




e Describe each of these cardiovascular disorders:

\I\;Iyoc'ardial Irllfa.rctic?n, Conges_tive Heart Failure, Aneursym, Sinus Bradycardia, Sinus Tachycardia,
entricular Fibrillation, Ventricular Tachycardia, Sinus Arrest/Block, Atrial Flutter, Asystole

VIIl. Cardiovascular System Disorders
A. Anemia — blood does not carry enough oxygen.
1. Sickle Cell Anemia — misshaped RBC’s

Smaller & Paler

anemia nornal biood




B. Arteriosclerosis
1. Thickening and toughening of artery wall.
2. Usually caused by build-up of fats (called “plaque”)
from high blood cholesterol levels.
3. Reduced blood supply can result in heart attack.

Damage and death to

Normal artery
. " heart tissue shown in purple

- Normal bload fiow

Artery with plaque

the

Restricted bload flow

C. Heart Attack (myocardial infarction)
1. Blood supply to heart is blocked. -
2. Cardiac muscle cells that die off are not replaced.




D. Congestive Heart Failure
1. Heart is too weak to deliver adequate blood to body.
2. Infections, toxins, high BP can weaken heart.

-

E. Aneurysm
1. Bulge in blood vessel. | |
2. No symptoms until burst, then catastrophic.

Normal dorta  Aorta with large
' abdominal aneurysm

-




F. Edema — blocked lymph vessels

IX. Vital Signs — measurements of health including

Respiratory Rate

Body Temperature
Arterial Pulse cardio
Blood Pressure| functions




A. Arterial Pulse

1. Expansion of arterial wall during systole.

. newbor_n k o _ihfants_' : -"inf“ants " children | .'c':.l:ﬁldre.n over 10 years wel[ tramed
- (0- 3 month 3 . (6—-— 12 =10 & adults mcludmg Ll adult
. o[d) ' 3 months) . years) semors ey 3 athlete_s.
100-150 | 90-120 80-120 © 70-130 60-100 40-60

2. Also function as pressure points.

B. Blood Pressure
1. Exerted against arterial walls.
2. Includes two measurements
a. Systolic Pressure

¢ When ventricles are contracted )

¢ Higher pressure (~120mmHg)
‘b. Diastolic Pressure
e \When ventricies are relaxed

el 5
gniEegid ]

written as sys/dia

p.
(ex: 120/80)




o Lower pressure (~80mmHg)

3. Measuring Blood Pressure

Blood pressure
120 systolic

70 diastolic

. {to be measured)

Rubber culf
inflated with
air

Brachlal
artary

closed’

e 120

‘audibie in
stethoscope

Pressure Pressure Proassure
in cuff i cuff in cutf
above 120; below 120, below 70;
.| nO sounds - but above 70 1o sounds
{ audible g audible

Inflate cuff untii no

the cuff. This should
be above 120mmHg.
Artery is now

| completely pinched
closed.

pulse is heard below

While listening for a pulse, -
slowly release the ai_r'_'fr'om"th'e
cuff until a pulse is heard.
This is the blood starting to
flow through the artery under
high pressure. Record this
value as the systolic
(contracted heart) pressure.

Continue to release
pressure from the cuff
until no pulse is heard.
Record this value. It
shows where the

| diastolic (relaxed heart)

pressure begins, which is
too low-pressure to be
heard.
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