Double
Circulation

Single
Circulation

HEARTS

Heart--
Hagfish

Caudal
hearts

Anbiior candnal viing

Heart—
== muscular
Shark iz
ventricle 7
Atrioventricular
valve
(@) Shark heart
: e =P elastic

Teleost

15
Atrioventicular  Bultal valve
valve

(Gl Toleoct hoart

Sinus Atrium Heart--
venosus Lamprey
Hepatic £
vein Ventricle
Conus
Common arteriosus
cardinal i
ein Sinoatrial ) ntn
valve
Atrioventricular  SeMmilunar
valves valve
Lamprey heart
% Heart--
ulmonary
L Laft at

Lungfish

chamber

=2~ -Partial interatrial septum
/. Atrioventricular plug
Common

cardinal

Interventricular septum
artial)

Spiral valve




Pulmanary vein

—\

() African lungfish

Heart--
Amphibian

Cutaneous

Single

Circulation

Double
Circulation

Right systemic arch Left syste@jc arch
II

Right —_
atrium
Heart—
Reptile
Sinus p
Venosus
(turtle)
S
: : ~ Pulmonary
Interventricular — artery
canal
Cavum -~ "Cﬁl""-‘“" i
Gencal pulmonale
Cavum
Muscular - arteriosum
ridge
SINUS VENOSUS PULMONARY VEIN
RIGHT ATRIUM LEFT ATRIUM
= CAVUM VENOSUM
muscular ridge
CAVUM PULMONALE CAVUM ARTERIOSUM

via interventricular canal

CAVUM VENOSUM

When diving
{a)Chelonia and squamates




SINUS VENOSUS PULMONARY VEIN
RIGHT ATRIUM LEFT ATRIUM

r= CAVUM VENOSUM
muscular ridge

CAVUM PULMONALE CAVUM ARTERIOSUM
wia interventricular canal

CAVUM VENOSUM

Pulmonary artery Left systemic arch Right systemic arch

L T
When diving
(a)Chelonia and squamates

Ci

0— Left systemic
arch

) Heart_ Right systemic
. { sysiemi
Reptile il

__— Pulmonary
artery

Left atrium

Heart—
- Reptile
Foramen of =
Panizza (C ro C)

Right ventricle Left ventricle

n i r SINUS VENOSUS PULMONARY VEIN
RIGHT ATRIUM LEFT ATRIUM
= RIGHT VENTRICLE LEFT VENTRICLE

Pulmonary artery  Right systemic arch  Left systemic arch

L Foramen of
' Right to left shunt Panizza

When diving
(b) Crocodilians




=) Heart—
Reptile

(croc)

SINUS VENOSUS PULMONARY VEIN
RIGHT ATRIUM LEFT ATRIUM
A=*RIGHT VENTRICLE LEFT VENTRICLE

Pulmonary artery  Right systemic arch  Left systemic arch

| |—> Foramen of —»
= Right to left shunt Panizza
S, r'ﬁ"h;ﬁ‘dﬁ‘irfﬁ‘ P st st ar
(b) Crocodilians

Mammal Heart
FISH 4 chambers

= 2 Mammals
Atrium (1 & r)
Ventricle (1 & r)
Conus arteriosus
=pulmonary

=aortic

Sinus venosus
sinoatrial node (SA)

(pacemaker)

Avian Heart
FISH 4 chambers

= 2 Birds
Atrium (1 &)
Ventricle (1 & r)
Conus arteriosus
=pulmonary

=aortic

FIGURE 1238 Aq

Sinus venosus
small compartment

(pacemaker)

Diving Mammal
Bradycardia

Lungs collapsed

Microcirculation

ardvirdeiriried

Fetal
circulation

(=

fam——, Small asteey 10

{:; Placeniay wrinary bladdor

et - e intesnal
= i artiry

i) F | K




Mammal
1) Placental circulation i .““ frorten)

2) Lungs expand

3) Ductus arteriosus >
ligamentum arteriosum

4) Left atrium@r
closure foramen ovale

5) Umbilical arteries >
umbilical ligaments

6) Umbilical vein >

ligamentum teres
Small antery 1o

7) Ductus venosus > o st "n::"“.‘;?f‘.:l"“mn“.“
) 6oz anery
ligamentum venosum

. Low

] Meonain ceculation

Cyanosis

Lymphatic System

1) Lymphatic Vessels
2) Lymphatic tissue

Arteriole

Capilary bed

Lymphatic Vessels
one-way valves

motive force

Ventral trunk  Sinus Lateral

Lymphatic vessel Interstitial
fluicl
Dorsal trunk Head trunk

trunk




Lymphatic tissue
1) white blood cells and
connective tissue
2) anywhere
3) lymph nodes
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Lymphatic System

Lymphatic vessels
accessory venous system
absorption of fats (lacteals)
Lymphatic tissue
lymphocyte (WBC) production
filter
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