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But first ... sign ups for the mock patient
interview next week!

Counts as one extracurricular credit (remember,
need at least 3 to achieve honors distinction)

Next week we will start with a few mock patient
INnferviews

It’'s a great opportunity to see what being a doctor is
redlly like!

Any volunteerse




The Heart

Muscular organ located in the
thorax, between the lungs and
above the diaphragm

Roughly the size of an adult fist

Pumping about 2,000 gallons of
blood volume daily
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Anatomy of the
Heart

Pulmonary
semilunar valve

Right
. . pulmonary Left pulmonary
Divided into 4 chambers arteries arteries
« 2 atria (right atrium and left atrium) at Superior Left pulmonary
the top vena cava veins
+ 2 ventricles (right ventricle and left
ventricle) at the bottom Right atrium Left atrium

Cusp of left AV
(bicuspid) valve

« Afriareceive blood info the heart, while
ventricles pump blood out of the heart

+ Chronologically, blood flows from vena Chordae tendineae
. > . Cusp of right
cava — right afrium — right ventricle — AV (tricuspid)
pulmonary arteries — lungs — pulmonary valve

veins — left atrium — left ventricle — aorta

> Papillary muscles

« Chambers of the heart are separated by venﬁ‘:g'r; Left ventricle
4 valves that ensure unidirectional blood ,
flow Inferior
vena cava

: Descending aorta
14.5g ANATOMY SUMMARY - The Heart




Cardiac Circulations

Lungs

Pulmonary
artery

Pulmonary vein

Pulmonary
circulation
A

e Systemic circulation: allows blood to flow to and
Aorta from the rest of the body

+ Heart (left ventricle) — aorta — rest of body —

veins — vena cava — back to the heart (right
atrium)

> Vena cava

Upper body

Liver

Hepatic vein Hepatic artery . .
o * Pulmonary circulation: allows blood flow
~§§ < Hepsticportal yeln between the heart and the lungs
adi Stomach, - * Heart (right ventricle) — pulmonary arteries —
intestines [ Vessels transporting . Q
Renal vein oxygenated blood lungs — pulmonary veins — heart (left atrium)
Renal artery B Vessels transporting

deoxygenated blood

Kidneys [ Vessels involved in

gas excange

Lower body




Vasculature

* If you took all the blood vessels of an average adult from heart . —
out and laid them in one line, the vasculature would:

. stretch ~100,000 miles i i

. ¥Vrop around the circumference of the earth ~4 capillaries
imes

There are three kinds of blood vessels:
1. Arteries: Carry blood away from the heart
2. Veins: Carry blood toward the heart

3. Capillaries: Very small. Deliver and absorb oxygen,

gu’rdrien’rs, and other solutes to tissues throughout the
oay

All arteries carry oxygenated blood, with one exception
(which we will see on the next slide)

All veins carry deoxygenated blood, with one exception
(which we will see on the next slide)
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The pulmonary artery carries
blood away from the heart, while the
pulmonary vein carries blood
towards the heart. (Hint: this an
exception to the rule)

A. Oxygenated; oxygenated

B. Deoxygenated; oxygenated
C. Oxygenated; deoxygenated
D. Deoxygenated; deoxygenated




The pulmonary artery carries
blood away from the heart, while the
pulmonary vein carries blood
towards the heart. (Hint: this an
exception to the rule)

A. Oxygenated; oxygenated

B. Deoxygenated; oxygenated
C. Oxygenated; deoxygenated

D. Deoxygenated; deoxygenated

The reason why blood in the pulmonary
arteries needs to go to the lungs in the first
place is to get oxygenated. Thus, the
pulmonary artery carries deoxygenated
blood away from the heart

The pulmonary veins tfravels into the heart,
but are carrying the blood that was just
oxygenated in the lungs




Blood Pressure (BP)

and Heart Rate Blood Pressure
(H R) £ _Js Resting Heart Rate Chart
SYSTOLIC mm Hg DIASTOLIC Men (beats per minute
* Blood Presspre (BP) the force of TOP NUMBER BOTTOM NUMBER . P :
blood pushing against vessel walls P e e e LR
that maintains circulation s
. . normal BELOW 120 @ AND @ BELOW 80 Excellent
* Measured as a ratio of(sys’rollc gﬁ | 62-65 |62-65( 63-66 | 64-67 | 62-67 | 62-65 |
over diastolic pressure (ex. -
120/80) it e Y e [ |l
 Systolic: BP during Poor
contraction of the heart _
» Diastolic: BP during HERDlood = s - e Women (beats per minute)
relaxation of the heart e @ @
Age 18-25|26-35| 36-45| 46-55| 56-65| 65+
* Heart Rate (HR): # of times the IE\thlel:e
heOrT beOTS per manTe hlgthOOd 140 OR HIGHER OR 90 OR HIGHER -
i Great | 66-69 [ 65-68| 65-69 | 66-69
« The heart beats ~100,000 times Ceticer ) Good s
daily and ~2.5 billion times in Average
the average person’s lifetime gelowAverage | | ‘
‘ “ oor

CONSULT YOUR DOCTOR IMMEDIATELY




What is the leading cause of

death globally?

A. Cancer

B. COVID-19

C. Heart disease

D. Suicide

E. Vehicle accidents

Leading causes of death globally

) 2000 @ 2019

1. Ischaemic heart disease

2. Stroke

3. Chronic obstructive pulmonary disease
4. Lower respiratory infections
O
5. Neonatal conditions
—O
U
6. Trachea, bronchus, lung cancers

O—@

7. Alzheimer’s disease and other dementias

@

8. Diarrhoeal diseases

@ O

9. Diabetes mellitus

10. Kidney diseases
—C—@
0 2 - 6 8

Number of deaths (in millions)

@ Noncommunicable @ Communicable @ Injuries

Source: WHO Global Health Estimates.
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Cardiovascular
Disease (Heart
Disease)




Coronary Artery Disease (CAD)

° Location Q Normal O Narrowing of
of the o coronary coronary
heart 7, D artery artery

Normal
blood flow o

\ \ —— Abnormal

V0 » Plague build-up (atherosclerosis) in the walls of
the arteries supplying the heart (the coronary
arteries)

\ .‘\ Plaque

* Most common type of heart disease
« Often due to high cholesterol

arteries
on the surface
of the heart




Block in

Myocardial Infarction
(Heart Attack)

« When blood flow to a portion of the heart
decreases or is blocked, the heart is not
getting the oxygen it needs to work properly

* Leads to damage to the cardiac
muscle

» Ischemia = blocking of blood flow to an
organ

« Commonly caused by Coronary artery
disease (CAD)

« Canlead to:
« Arrythmia: irregular heart beating

« Cardiac arrest: acutely the heart fails to
pump blood effectively stopping the flow
of blood systemically (often fatal)

« Congestive heart failure: chronically the
heart fails to pump blood sufficiently such
that blood flow to body tissues does not
meet metabolic need

'Muscle
Damage

Heart Attack



Symptoms:
Men vs. Women

" - S .,:
1SCOMTOrc or
tingling in arms, ‘ %
gaclg neck, = Sudden Heartburn-like
shoulder or jaw “ dizziness feeling
Most common
Additional symptoms,
MU HEN WatCh for most co¥nn1pon =D

o THE SIGNS Sk
;«N‘“

Unusual
tiredness

Cold

Chest pain
sweat

2
Nausea or

Shortness of breath »B ¢« vomiting

>




Healthy Living




Major Food Groups

Current Intakes: Ages 14 Through 18

Average Daily Food Group Intakes Compared to
Recommended Intake Ranges

Healthy Eating Index Score

° FrU"-s Recommended Intake Ranges @ Average Intakes (oh a scale of 0-300)
12
 Vegetables !
e Grains ’ ®
._
< 8
. I
 Protein - K
o ®
K o
e Dairy K re
% 4 (5] —
3
. 5 ® b i !
Note in the chart: ® @
Daily intake of vegetables, fruits, and ! ® @ |
dOiry iS deﬁCienT for ]4_] 8 yeOr OldS 0 M F M E M F M F M F
Total Total Total Total Total
Vegetables Fruits Grains Dairy Protein Foods
cup eq/day cup eq/day 0z eq/day cup eq/day oz eq/day

FOOD GROUPS




Limit Intake of:

On average Americans
overconsume:

1. Sugar

Current Intakes: Ages 14 Through 18

Percent Exceeding Limits of Added Sugars,

Saturated Fat, and Sodium

Added Sugars

Limit: 10% of total energy

f

Average Intakes

Males Females
\ 347 kceal 277 kcal/

Saturated Fat
Limit: 10% of total energy

oY

Average Intakes
Males Females
276 keal 204 kcal

Exceeding Limit @ Within Recommended Limit

Sodium
Limit: 2,300 mg

N

Average Intakes
Males Females
3,888 mg 2,875 mg




Limit Intake of:

- On average Americans overconsume:

2. Saturated fat

Current Intakes: Ages 14 Through 18

Percent Exceeding Limits of Added Sugars,
Saturated Fat, and Sodium

Added Sugars / Saturated Fat \ Sodium

® Exceeding Limit @ Within Recommended Limit

Limit: 10% of total energy Limit: 10% of total energy Limit: 2,300 mg
Average Intakes Average Intakes Average Intakes

Males Females Males Females Males Females
347 kcal 277 kceal \ 276 kcal 204 kcal/ 3,888 mg 2,875 mg




Limit Intake of:

« On average Americans overconsume:
1. Sugar
2. Saturated fat

3. Sodium

Current Intakes: Ages 14 Through 18

Percent Exceeding Limits of Added Sugars,
Saturated Fat, and Sodium

Added Sugars Saturated Fat / Sodium \
Limit: 10% of total energy Limit: 10% of total energy Limit: 2,300 mg

76% T

@ Exceeding Limit @ Within Recommended Limit

Average Intakes Average Intakes Average Intakes

Males Females Males Females Males Females
347 kcal 277 keal 276 kcal 204 kcal \3,888 mg 2,875 mg /




How much water should the average teen drink daily?

@-2-

Divide your body
weight in half
B. 2-3 cups

o THEN

D. 8-11 cups lelde b =

E. 15-18 cups to find the#of cups of

- water

-8

A. 1 cup is more than enough

\\

2 you should drink each day
~ MMM
: - NN

LU W\
:%&-;‘c.\.-.\:?S-‘.\\\.:;-\\.\\\‘\'&&\\.\‘%&\.\? N\ :- ‘.-. '




How much water should the average teen drink daily?

a-2-

A. 1 cup is more than enough Divide your body
weight in half

B. 2-3 cups

o THEN

D. 8-11 cups divide by 8

E. 15-18 CUpPS to find the#of cups of

» water

-8

\\

2 you should drink each day
~ MMM
: - NN

LU W\
:%&-;‘c.\.-.\:?S-‘.\\\.:;-\\.\\\‘\'&&\\.\‘%&\.\? N\ :- ‘.-. '




Weight Loss Diets

* The one and only way to lose weight

is to operate at a “caloric deficit T — m

» Caloric Deficit = (energy consumed)

— (energy burned) , : .
’ Mony pOpUk]r dieTS hlghllghT ol Eat only minimally processed “paleolythic “ !
o ) . . .
prIﬂCIp|e (|||<e The keTO d|eT Wh|Ch S:l:tl:i;z%s:al?:smfatsandeatmostly
forces the body to use molecules
called ketones rather than stored Intermittent fasting
. . . . . . B ti | deficit
.I_he blOChemK:Ol prlﬂC|p|e, |f Welgh.l_ We'ght watChers portion control y creating a caloric defici

loss occurs it is because of a caloric Ve,.y Low Calors Dist.| 2% B,cmm,wlomm

deficit.

* Make sure to check with a doctor or
dietician before trying a new diet. Be
wary of diets that force your body
into some abnormal physical or
chemical state




All these behaviors are critical in the process of losing weight except for

?

LOSING WEIGHT

EXPECTATION VS REALITY

WHAT PEOPLE WHAT YOU
THINK YOU NEED REALLY NEED

\ Calorie deficit with
ﬁi W Lots of cardi A
LIy Lots of cardio &S/ plenty of protein

g Detoxes Lift weights

A Increase
=8 daily activity

N
\D
. “Fat burning foods” 9 Manage stress
v and sleep

mO O w >

Detox cleanses

Increasing daily activity
Eating at a caloric deficit
Adequate amounts of sleep
Managing stress levels




All these behaviors are critical in the process of losing weight except for

?

LOSING WEIGHT

EXPECTATION VS REALITY

WHAT PEOPLE WHAT YOU
THINK YOU NEED REALLY NEED

m e of caidis : Calorie deficit with
»%v\ &S/ plenty of protein

g Detoxes Lift weights

Increase
daily activity

bE
(%
“Fat burning foods” 2 Manage stress
Camm® and sleep

mOO w P

Detox cleanses

Increasing daily activity
Eating at a caloric deficit
Adequate amounts of sleep
Managing stress levels




o » Organic foods are produced without:
Org q n IC FOOdS « Chemical fertilizers
« Synthetic pesticides (use natural pesticides
instead)

» Genetically modified organisms (GMOs)
4 ' | ABOUT « Chemical food additives
FOOD THAT EVERYONE Artificial growth hormones/ Antibiotics
NEEDS TO KNOW

From a purely nutritional standpoint, there is not
enough evidence to say that organic foods
provide better nutrition than conventional foods

conventional farms « Studies have yet to definitively prove any

areamix of smalland & clear, clinically relevant nutritional

large scale operations. differences between organic and
conventional food.

Organic food is NOT
pesticide free.

Both organic &

Organic crops aren't Just because it's « However, there are other reasons why
necessarily better for organic, it doesn't someone might choose to eat organic
the environment and mean it's healthier foods. For example:

in some cases they're or more nutritious. - Lower levels of detectable pesticides in
worse. organic food (but levels in conventional

foods are low to begin with)

« More humane/natural conditions for farm
animals




Which of the following is the equation to determine caloric deficit?

A. Caloric deficit = (energy consumed) - (energy burned)
B.  Caloric deficit = (energy burned)?

C. Caloric deficit = (energy burned) — (energy consumed)
D.  Caloric deficit = (mass)x(speed of light)?

E. Caloric Deficit = (distance)/(time)
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Genetically Modified Organism (GMO)

« GMO: a plant, animal, or microorganism that has had its
genetic material (DNA) changed using technology that
generally involves the specific modification of DNA.

« Commonly added ftraits: B,
o > ‘\5\\\ POTATOES (6) < e
« Herbicide tolerance ——~— LR
* Insect resistance o SR T
» Drought tolerance
* Prevent browning X of THERE ARE ONLE S
- Reduce natural toxins T 10 CMO CROPS Wis
* Ex. Acrylamide is a natural chemical in potatoes with COTTON (16) CANOLA

APPROVED BY THE USDA

: o> SV il
neee GROWN IN THE UNITED STATES \‘{\\ -
2 :\v N\ T

neurotoxic and carcinogenic potential, so we use genetic
modification to reduce acrylamide production in the

potatoes, so they are safe to eat. : AL
SQUASH (2) SUGARBEETS (1)
- s 42 %

ALFALFA (2) APPLES (1)

PAPAYAS (2)




Benefits of Aerobic Exercise

Strengthens the heart muscle

Aids in maintaining a healthy weight
Increases blood flow systemically
Decreases risk of developing heart disease

Endorphins are release that improve mood

MOVE

Adults need a mix of physical
YOUR WAY activity to stay healthy.

Moderate-intensity Muscle-strengthening
aerobic activity* activity

Anything that gets your heart Do activities that make your muscles
beating faster counts. work harder than usual.

0 U U
at least at least
. 150 . 2
o days

a week
u

02+ : @

*If you prefer vigorous-intensity aerobic activity (like running), aim for at least
75 minutes a week.

If that's more than you can do right now, do what you can.
Even 5 minutes of physical activity has real health benefits.

Walk. Run. Dance. Play. What's your move?




Which is the best form of
exercise?

A. Running
B. High Intensity Interval Training (HIIT)
C. Weight training

D. There are too many factors to
determine a “best” exercise

E. Dancing
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