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Sinoatrial Atrioventricular
node

Purkinje fiber Heart apex

(a) An electrical impulse (b) The impulse reaches (c) Bundle branches (d) The signal spreads
travels from the sinoatrial the atrioventricular carry signals from the through the ventricle
node to the walls of the node, which delays it by atrioventricular node walls, causing them to
atria, causing them to about 0.1 second. to the heart apex. contract.
contract.
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Cellular elements (45%)

Plasma (55%)

Cell type

Erythrocytes
(red blood cells)

®y

Leukocytes

(white blood cells)

Platelets

PAEH <

Functions

Transport of
oxygen (and
carbon dioxide)

Defense and
immunity

Monocyte

Blood clotting

Constituent

Major functions | | '

Water

Salts (ions)

Sodium
Potassium
Calcium
Magnesium
Chloride
Bicarbonate

Plasma proteins

Fibrinogen

Immunoglobulii
(antibodies)

Solvent for
carrying other
substances

Osmotic balance
pH buffering, anc
nerve and musch
function

Osmotic balance
and pH buffering

Clotting
Immunity

Substances transported by blood
Nutrients (e.g., glucose, fatty acids, vitamins)
Waste products of metabolism
Respiratory gases (O, and CO,;) Hormaones
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| TYPES OF BLOOD CELLS
“ |
e 1. Red Blood Cells 3. Platelets

(Erythrocytes) (Thrombocytes)

Nl 3 7 (' N/

Helps in Ozand CO2 exchange Helps in blood clotting

2. White Blood Cells

(Leukocytes)

Neutrophil Eosmophll Basophll Lymphocyte Monocyte

Fights against infections
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Figure 31.7

Blood flow through the closed vascular system of an earthworm.

Ventral nerve

Subpharyngeal =~ Esophagus  with segmental ganglia
ganglion
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\_ __ Comparative Anatomy of Vertebrate Hearts

Fish Frogs Turtles,lizards  Crocodiles Birds Mammals

O 1 circuit 2 circuits 2 circuits 2 circuits 2 circuits 2 circuits
2.chambered heart 3-chambered heart “S.chambered” heart  4.chambered heart 4.chambered heart 4.chambered heart

A = Atrium
V =Ventricle
Ventricle divided into chambers

_ Three-chambered heart 6
Two circulatory loops




N Vertebrate Circulation ]

gill capillaries

El O--rich blood
El O.-poor blood
Bl mixed blood

a. Fishes b. Amphibians and most reptiles
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Gill capillaries Lung capillaries 4

(‘)

("\

Ventricle (V)
Atrium (A)

Systemic capillaries Systemic capillaries

(a) Fish (c) Mammal
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Invertebrates Vertebrates
) ) ) '
Open circulatory Closed circulatory Closed circulatory \ }
system systenm system
(without endothelium) (endothelium-lined)
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Porifaera Annalids

Cnidaria Mollusks Cephalopods Amphibians
(not Cephalopods) Holutharians Reptiles

Amphioxus Birds
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