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@ Oxygen Pogh blood

S ) Arteriole
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@ body eyeteme work together: Smal Artery g:m(iﬁ?:& 1101 | 1o
L100] ("Lynge
Regpiratory System: Helps bring air into our body and _ 9
into our blood gtream. Laroit Vein
& Cardiovagscular System: Helpg ug distribute the blood Z
(containing nutrients & oxygen) to all celle of our body. Vein Large Artery

$ 10,

‘!D Arterieg - Away from heart 2= (‘é@ J 2 100,]
(% Veing - ToVarde the heart “!D

SYSTEMIC

Small Art :
CIRCULATION mall Artery &, | To:

Lower hody
Upper: body

J
The identification “artery” or “vein” ie NOT baged on the level of Venule Arteriole

blood oxygenation in the blood go NOT color baged.

$lruclure OF THE HEART

See page 8 to know
how to d
he:r:) ino’rh:zaz;jm Sgi\sil?g\x;[)NA

Capillaries

CORONARY ARTERILS

Provide oxygenated blood
to the heart mugcle itgelf

AORTA

PULMONARY ARTERY [} D PuLmonARy ARTERY

PULMONARY VEINS
PULMONARY VEINS

Thick ventricular wall
Atrium = Above

A pointg u
(/ v p(l[))infg dog)n

A v

Separates right & left ide of the heart

INFLRIOR VENA
vV CAVA (1VC) \ )
ORTA .
9
When looking at a diagram of the heart... why doeg it seem like the sides “RIGHT” and “LLFT” are inverged? @ Me

Diagrame are made to repregent a pergon facing you, not (you) the obgerver! Your right ig therefore “left” on the diagram.

a
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To UPPLR body

o
‘ BM (’&Hﬁ WITHIN THE HEART From UPPLR body %

Try by goursely

DESCRIBE the flow of blood from the
left ventricle all the way back to the
left ventricle emphagizing on which
gtructureg are being passed
(heart chambers, valves, vessele and
destination)

“

Atria are thin
(receive low presaure blood)

Ventricle are thick

Orevent any backflou (Bump acrogg entire body)

From LOWER body T LOWER body

lood flows from the
atria into the ventricles.

Ag the blood accumulates in the
ventricleg the presaure within it
increages.

he mugcleg of the
ATRIA CONTRACT, ® oT he mugcles of the
forcing the preseure VENTRICLES CONTRACT, causing
to rige and the the preseure to rige even
atrioventricular valveg more.
to OPEN.

he ATRIOVENTRICULAR (AV)
VALVES CLOSE, preventing
BOTH gideg of the backflow to the atria.
[ ) hoart oot at s THE (ardiac CYOLE
4 fﬁé“ﬁai'é?gcdz”gg The sequence of the HEART” § ACTIVITY from the N
J beginning of one heartbeat to the next. p
A

. Blood from the
pulmonary vein and
vena cava starte
aceumulating in the =

atria (left and right = /\ /"\
»

) Qimultaneougly the SEMI-
LUNAR VALVES OPEN and
blood flows gets pushed out
from the ventricleg into the

¢ aorta (if left ide) or

regpectively) cauging pumonary artery (if right
presaure to rige. Then gide).

cycle repeats from

step 1.

Dot venmess ! ) .

and ATRIA RELAY /. Once mogt of the blood ig ejected the preseure i¢ low in the '@Me
ventricleg and go the SEMI-LUNAR VALVES CLOSE to prevent backflow ‘
of blood from aorta or pulmonary artery into the ventricles. -
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THE (“ovilrol, OF THE WEART BEAT

30\ SinoAtrial Node

A group of modified cardiac muscles located in the thin muscle wall of the
right atrium that can generate SPONTANEOUS electrical impulge to start each
heartbeat (myogenic).

A\ AtrioVentricular Node &

Located in the right atrium, in the geptum betuween the right and left atria.

ACTION POTENTIALS are cent from the SA node (SAN) and recult in the
almost ingtantaneous contraction of the atriag. Thege action potentialg aleo
reach the AV node (AUN) but thig node DELAYS by (.1 seconds the impulse
before sending out the action potentials to the ventricles and cauging them
to contract. Thig mechanism engure that both atriag contract BEFORE the
ventricleg.

Enaureg blood flows in 011¢ direction!

L@@ Signalg from the brain can be
AR cent to the SA node to gpeed
ELECTROCARDIOGRAM ( ECG/ EKG) == up or dow doun the heart rate

@ | Amethod to vigualige the electrical activity of the heart in real time

Electrical leads (cords) are
placed in a variety of places on
the gkin to meagure the emall
voltage given off by the heart.

A graph plotted in real time,
ghowing the electrical
activity of the heart (y-axie)
with time (x-axia).

QRS COMPLEX QRS cOMPLEX

R I
 AfouTlo read 7

~||~ - D wave - the voltage given off by the SA node: ATRIAL SYSTOLE.
Every repeating pttern on ~/ Point Q - point when the AV node cende ite impulge.

an ECG g repregentation of QRS complex - the impulge from the AV node gpeads down the .
* _\/L‘ conducting fibreg in the interventricular septum and out to the
1 cARDIAC CYOLE

cardiac muscle of the ventricles: VENTRIGULAR SYSTOLE. ‘

T wave -~ the AV repolarizes in preparation to send I
9 the next electrical impulge. TeachMe

a
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@ BL0OD PRESSURE MEASUREMENT
Blood pregeure (preseure ingide the arterieg) ie 120 l 80 mmHg

meagured uging a machine with a cuff around the arm.

Systolic blood preseure Millimeters of mercury
(active period of the ventricleg) (the unite)

You may have geen
blood presaure ag:

Diagtolic blood preseure
(rest period of the ventricleg)

SYSTOLE - A name given to the active process (contraction) of a chamber

DIASTOLE - A name given to the inactive process (resting) of a chamber

CAPILLARIES
Capillary Bed = A collection of capillaries (a lot of branching)

TISSUL CELLS PLASMA ( FLUID)
BLOOD
CELLS

D2 " Redblood celle

TISSUE FLUID
Fluid outside of the cellg

’ Oxygenated RBC
‘ Deoxygenated RBC

S

i
ﬁ | @R[SSUR[ |
prissuie. </ 2% 0q 2@, )
NUTRIENTS ,' > —@? >7

o WASTE
( OXYGEN) % E i 5 ud é / Tigcue fluid enterg the
Plagma leaves the capillary to become . < capillary to become plagma.

tiseue fluid. Pregsure Filtration.

o Strueture ~ Very thin and permeable. o Purpose - Site of nutrient exchange.

Red blood celle (RBC) & LARGE PROTEINS do NOT exit the capillaries, because they are too large to exit through the capillary
walle. White blood cells (WBC) can exit at certain timeg, such ag during an infection

i{“%ﬁ% LARGE PROTEIN ﬂ@t) WBC

:‘E

)@ RBC
| PacE 4 |

(eometimes)
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LYMPHATIC SYSTEM

LYMPHATIC CAPILLARIES

CAPILLARILS

Procese -

@)

Excess fluid draing into lymphatic capillaries.
Join to form large lymph ducts.

Pagg through lymph nodeg on the way, which
filter bacteria, virug, cancer cellg etc....

Eventually returning to the veing.

e}

e}

e}

B. FISH
Urmessune

PULMONARY
CIRCULATION

@PR[SSUR[

Trzingport |

i

N

purﬁose ~ Remove excess fluid (lymph) from tiggues into
lymphatic capillaries. Algo formg part of the [mmune system.

Jjuet like veing to prevent backflow:

Valve open

{

The valves prevent Laoh f )
backflow ym%y I’:\)ll:} gcclagusua

contraction

1°P10-2WY

Valve cloged
RELAXED

CONTRACTED

LYMPHOEDEMA ig a severe weling of body tisgues, usually in
the arme or lege, ag a regult of the accumulation of tissues
fluidg that normally drain into the lymphatic system.

Digeage example: Elephantiagis

Limitation of thig circulatory pattern -
There i a gignificant loge in blood preeeure when the blood pasees

through the cafillarieg of the gills, cauging the presaure entering the
ayetemic circulation to be low.

However, ag figh are not expoged to a strong gravitational pull ag
they would if they were terregtrial (ke humang for example), they
do not need such high blood presaure to overcome gravity.

-

N
Heart {
PULMONARY £ 10,]
CIRCULATION oy 5 To
4 00,1 Lunge
SYSTEMIC
QiR[SSUR[ CIRCULATION @’R[SSUR[ )
Body organe L10,] SYSTEMIC , [To: O
t [€O,] CIRCULATION Lower body .
Upper bod
J Notice the differences betuween the figh’e gingle 4|
+ circulation and the mammal’s dual circulation

oy
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: Il. PLANTS K ‘HMAR[ NUTRIENTS MOVED WITHIN A PLANT?

TRANSLOCATION

“The movement of ORGANIC moleculeg (called QaF) through the
phloem tiseue (sieve tube elemente) of plants”

many organelleg they depend on
e metabolic activitie (L Pu lf[M
Xy SIEVE TUBE ! A trangporting lpe for ORGANIC
SUCROSE DL[(;*} CELLS molecules (E.g. ucroge) of the plant
*a ivi from one plaoe to another.

(remertber ite (lemg)
gr’s‘ugfurgrf:‘om B1.1) I . (Living)
TR

(pasqgs fransp!'
concentration ?5‘ .
. o@ /) o (il
(driveg water [N) . & ‘

Sieve tube cells do not have nucleug and

SOURCE

The cell where there ig a net
production of sugar (by
photosynthegie)

e.q. leaf

PLASMODESMATA

source and a gink therefore the

(hydrostatic preceure) i/ Some gtructureg can be both a
"~ flow ig BIDIRECTIONAL in the PHLOEM

Low @

concentration

(driveg water OUT) | SINK

eg fruit
The cell that wants to
uge or etore sugar

m PHLOEM TRANSLOGATION PROCESS é.g
o The SOURCE cell makes lots of organic molecules such ag sucroge, which ig trangported to the adjacent COMPANION CELL (Active

Trangport).
o The gucroge ig then trangported (Oaggive Trangport) through the PLASMODESMATA to the SIEVE TUBE ELEMENTS.

o Here the queroge concentration ig very high, and water potential ig low, stimulating 0SMOSIS from the xylem into the gieve tube
elements.

o Water influx cauges high hydrostatic pressure, which pushes the sucrose down the sieve tube elements to the SINK.

o The gink cell hag low sucroge concentration. Thig creates a gradient for diffusion of sucroge to happen into sink cell.

Q [n thig portion of the sieve tube elements, the water potential ig higher (low sucroge) leading to ogmodis in from the sieve
tube into the xylem.
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(1) hetl,"tf.. TRANSPIRATION DOES NOT OCCUR?

Water leaves through an open stomata which cauges it o move up the xylem due
to the negative preseure created during trangpiration... but say there i¢ no

gunhgh’r (night) and the gtomata are closed, how can water move up the xylem?
UD)Q The angwer ig in the ROOTS
‘UD)@ :

LOSED STOMATA

OP[N STOMATA
ROOT HAIRS

Capillary Action

THE ROOT
(Dicotyledon)

XyLE

o The root maintaing a low water potential (high ion
concentration ingide the cell) by pumping in iong
(active trangport).

o The low water potential driveg the movement of
water via ogmogig into the cell (following the iong).

o The water influx pushes water up the root and stem (through the xylem).

XYLEM VS,  PuLorm

. Made of... Dead (non-living) Celle Living celle
Trangports... Water & Mineralg Food (organic thinge) |

. Carried to... Leaveg from root Sink from gource
Direction... Upwards (Unidirectional) Up and down (Bidirectional) |
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EXAMPLE DRAWING OF HEART FOR [XAM

(f agked to draw a heart and it’e etructureg during the exam, you don’t need artistic ekille in order to earn full marke!

aorta
<— pulmonary veing
(eimplified to )
left
atrium .
\1 gemilunar valve
} (aortic)
atrioventricular

pulmonary
arterieg (trunk)

guperior vena cava
(from upper body)

inferior vena cava —»
(from lower body)

eemilunar valve

(pulmonary) (mitral/bicugpid) valve
p : g. right left

atrioventricular e ventricle

(tricugpid) valve

septum

v

*For thig drawing, the aorta and pulmonary artery don’t need to crogs like they do in reality.
But make aure the ventricleg are thicker than the atria.







