Types of Circulatory Systems

Heart

\ Attty Open circulatory system

* eg arthropods and mollusks

* body fluid leaves the heart by a
series of tubes called arteries

* blood (hemolymph) from the
arterial system enters sinuses
called the hemocoel

* where it bathes the cells directly

Closed circulatory system

* eg annelids and vertebrates

* heart to arteries to capillaries to
venules to veins

* Blood stays in tubes for entire
trip around body

Capillary Vertebrate

Zoology 430: Animal Physiology



Tubular Heart - Open System
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Simple Tubular Hearts
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Simple Tubular Hearts

Lateral ostium

Suspensory
ligaments

VIEW FROM LEFT SIDE

DORSAL VIEW

Diastole - heart relaxation

Ostium
Dorsal body wall Dorsal ostium

of thorax

Suspensory

ligament Pericardial sinus

Branchiopericardial
Blood from “wein"

gills y

Zoology 430: Animal Physiology



Electrical Activity of Hearts:Control

1. Neurogenic pacemaker

- heart beat 1nitiated by neurons

2. Myogenic pacemaker

- heart beat 1nitiated by modified muscle cell
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Lobster Cardiac Ganglion

® 9 neurons in CG
e Simple pattern generation system

® Attached inside dorsal wall of heart

¢ 5 anterior neurons have axons that
innervate the heart muscle

e impulses from anterior neurons
produce heart contraction in unison

¢ Regulate valves in arteries and ostia

(" The cardiac ganglion—shown i
in yellow—is composed of nine
neurons. The cell badies of the
neurons, centered where
marked by purple ovals, are
located where labeled.

® 4 dorsal neurons synapse
with 5 anterior neurons

Anterolateral nerve

Posterolateral
® one serves as the nerve
“pacemaker” or cellular

Dorsal nerve

oscillator (central pattern - V4
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e dorsal neuron impulses

activate 5 anterior neurons
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