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Major vein patterns change from embryo to
adult as in sharks. Hepatic portal vein from
subintestinal vein, subcardinals drain kidneys
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Véhous patterns différ among vertebrates —
compare groups! (include last part of fig.)
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Hagfish circulation — trace the path of blood
flowing around body and through heart chambers
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Branchial heart — largest and has four chambers

Other hearts include cardinal, portal and caudals




Blood exits shark
heart through
conus arteriosus,
and in teleosts this
is replaced by
bulbus arteriosus,
which is a swelling
of the base of the
ventral aorta

Teleost heart
contraction cycle

Force of
| ’ @ } muscle

contraction

Spouno e ot s Air breathing in
panialieratiatsopm | (g fishes is the
frowmedt®ts peginning of a
- ™ double circulation
. T e Pattern because

O, blood air from
lungs bypasses
gills and enters
general
circulation
directly




Three chambered
amphibian heart —
undivided ventricles
have trabeculae that
may separate blood
flow functionally if
not structurally

Aortic arch blood
flow pattern in
amphibians

count arches from
right (I - VI)

Sphincter prevents
blood from flowing to
lungs during diving

Chelonian/squamate hearts

«Sinus venosus reduced
but retained and contains
pacemaker

eAtrium divided into left
and right

*AV valves present

*Conus arteriosus divided
to form three large aa
leaving ventricle
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" Blood flow
pattern differs
whether breathing

— air or holding

breath during a
dive

In a dive blood
directed away
from entering
lungs
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and snakes compared
to crocodilians

Diving shunts are

- dashed lines that

divert blood away
from the pulmonary
circuit to the systemic
circuit
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Most deoxygenated
mmeny |00 enters the

S | gs PUIMONGrY artery and
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- e, arch, lowering the

Cavem
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oxygen pressure

Carotids to head and
brain go from right with
higher oxygen tension
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is retained and
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(dorsal view) Vein
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Crocodile
circulation in air
breathing and while
diving

Blood is shunted
away from lungs
through foramen of
Panizza by a cog
tooth valve that
allows pressures to
be adjusted

[Comnencareiaster - Avian heart —

\ four chambers
but interatrial
and
interventricular
septae arose
differently in
birds and
mammals

Parallel double
pumps




