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Abstract

The Ilungs of eight fraser’s dolphin
( Lagenodelphis hosei ), three Risso's
dolphin(Grampus griseus) ,three Dwarf
sperm whale(kogia simus) ,one
bottlenose dolphin(Tursiops truncatus)
and one finless porpoise (Neophocaena
phocaenoides) were examinated. The
cetacean lungs , unlike those of the other
domestic species, are not clearly subdivided
by deep interlobar fissures into lobes,
athough there are occasionaly externd
indications of alobar arrangement. However,
the right and left lung may be bilaterally
considered to consist of two lobes, namely an
apical (cranial) and a diaphragmatic (caudal).
Both lobes are united to form a single one.

The middle and accessory lobe bronchioles
are lacking on either side. The principal
bronchus of right apical lobe is solitary
arising from the trachea. Despite of the right
apical lobe, the remaining principal bronchi
of right and |eft lobe are bifurcation from the
trachea.
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Introduction

The lungs of many mammals including
man were examined by Aeby[l], and
bronchioles were classified into the dorsal
and ventral bronchiole systems. Furthermore,
Aeby classified the bronchioles intol
epiarterial  and hypoarteria  bronchioles
according to the course of the pulmonary
artery, and considered the left epiarteria
bronchiole, i.e, the left upper lobe
bronchiole, to be lacking in the human lung.
Huntington[3] aso examined many
mammalian lungs and considered the left
upper lobe bronchiole and left middie lobe
bronchiole to have a short common trunk
originating from the left bronchus. On the
other hand, Jackson and Huber [4] divided
the human lung into ten pulmonary segments
on either side for the convenience of surgery.
They considered the left upper lobe to
correspond to the right upper and middle
lobes. Externally, however, the right lung
consists of the upper and lower lobes, and
left lung consists of the upper and lower
lobes, the middle |obe being absent.

In veterinary anatomy, the lobular
divison of Ellenberger and Baum [2] was
accepted for a long time. This discriminated
the apical, cardiac, diaphragmatic and
intermediate lobes in the left lung, except for



the horse lung. However, Seiferle[9] pointed
out that the left cardiac lobe by Ellenberger
and Baum [2] is part of the apical lobe. At
present, this is widely accepted in veterinary
anatomy. In this way, the interpretations of
the left lung have differed among auyhors.

Therefore, Nakakuki [5,6] examined
many mammalian lungs to establish the
fundamental structure of the bronchial
ramifications. It concluded that the dorsal,
lateral, ventral and medial bronchiole
systems arise from the dorsal, latera, ventra
and media sides of both bronchi,
respectively. Furthermore, two pairs of
bronchioles arise from the lateral sides of the
trachea. The cranial lobe bronchioles are the
first bronchiole of the dorsa bronchiole
system ( crania lobe bronchiole | ) and the
two bronchioles arising from the trachea
( crania lobe bronchioles Il and 111 ). In this
way, three cranial lobe bronchioles can be
enumerated. However, in generd, the cranial
lobe can be formed by any one of them. The
middle lobe bronchiole is the first bronchiole
of the lateral bronchiole system. The
accessory lobe bronchiole is the first
bronchiole of the ventral bronchiole system.
The remaining bronchioles of the four
bronchiole systems constitute the caudal |obe
[56].

In an earlier report, Nakakuki [8]
described the main portion of the bronchial
tree of domestic animals and striped dolphin.
However, from a clinical standpoint, the
peripheral portion of the bronchial treeis aso
necessary. Therefor , Nakakuki [7] has
aready reported detail of whole bronchia
tree of the horse. In this paper, the author
deals with the whole bronchia tree of the the
Fraser's Dolphin ( Lagenodelphis hose )
including the peripheral portion.

Materials and Methods

The lungs of eight fraser's dolphin
coming from stranding around the Taiwan
seashore were used. The lungs of eight
fraser’s dolphin were injected with latex
colloid solution into bronchia tree through
the laryngeal cavity and trachea with the aid
of a metal syringe. After injection the lungs

were placed at room temperature until the
injected materials coagulated completely.
The soft tissues were them treated with
hydrochloric acid ( HCI ) to obtain hard latex
cast models after washing in running water.

Results

The outer contour of wholelung The
lungs of the cetacean lung, unlike those of
the other domestic species, are not clearly
subdivided by deep interlobar fissures into
lobes, athough there are occasionally
external indications of a lobar arrangement.
However, the right and left lung may be
bilaterally considered to consist of two lobes,
namely an apica ( cranid ) and a
diaphragmatic( caudal ) ( Fig. 1&2).

Bronchial ramifications (Fig. 3, 4, 5,
&6. ) In the Fraser's dolphin lung. The
right and left lungs each form a single lobe.
The cardiac impressions are present on the
medial side of the areas of the cranial lobe to
the crania portion of the caudal lobe in each
side. From the viewpoint of bronchia
ramification, the right cranial lobe is formed
by the the crania lobe bronchiole Ill. This
bronchiole arises from the dorsolateral side
of the trachea, i.e. the so-caled trachea
bronchiole ( bronchus ), and is divided into
cranial (@) and caudal ( b ) branches. The
tracheal bifurcation and origin of the right
cranial lobe bronchiole 11l are comparatively
short. The crania lobe bronchioles | and Il
are lacking. The right middle lobe bronchiole,
i.e. the first bronchiole ( L ; ) of the lateral
bronchiole system, and the right accessory
lobe bronchiole, i.e. the first bronchiole (V ;)
of the ventral bronchiole system, are lacking.
The bronchioles of the dorsal, lateral and
media bronchiole systems arising from the
right bronchus constitute the right caudal
lobe, in which the lateral bronchiole system
(L) isthe most developed and has the
second ( L ,) to eight ( L g) bronchioles.
Each bronchiole further divides into dorsal
and ventral branches, the latter being more
developed than the former. The dorsal
bronchiole system ( D ) has the second ( D ,)
to seventh ( D ,) bronchioles, except for the
fourth ( D ,) and fifth ( D ;). The origins of



the third ( D ;) and fourth ( D ,) bronchioles
are inclined to the media side. The media
bronchiole system ( M ) has the fifth (M ;)
to seventh ( M ;). In the right lower Iobe, the
ventral bronchiole system (V) has the fifth
(V g) to seventh (V ,), but these three
ventral branches are not well developed.
Externaly, the cranial and cauda lobes are
united to form a single lobe.

In the left lung, the crania lobe
bronchioles Il and Il are absent. The left
crania lobe is formed by the first bronchiole
( D ;) of the dorsal bronchiole system
( crania lobe bronchiole | ). This bronchiole
arises from the dorsolateral side of the left
bronchus and divides into the crania (¢ ) and
caudal (d) branches. The cranial branch (c¢)
further divides into dorsal ( e ) and ventral
( f) branches, the dorsal ( e ) branch further
divides two branches, the ventral ( f ) branch
further divides three branches. The caudal
branch ( d ) further divides into dorsal ( g )
and ventral ( h) branches, the dorsal ( g )
branch further divides two branches, the
ventral ( h ) branch further divides three
branches. The latter three branches are well
devel oped, while the former two branches are
small. Consequently, the left cranial lobe
bronchiole ( D, ) has ten branches. The left
middle lobe bronchiole, i.e. the first
bronchiole of the lateral bronchiole, and the
accessory lobe bronchiole, i.e. the first
bronchiole of the ventral bronchiole system,
arelacking. In the left caudal lobe, the lateral
bronchiole system ( L ) isthe most developed
and has the second (L ,) to eight (L 4)
bronchioles. Each bronchiole arises from the
ventrolateral side of the left bronchus and
dividesinto dorsal and ventral branches, asin
the right caudal lobe. The left media lobe
bronchiole system ( M ) has the fourth (M ,)
to sixth ( M 4). In the left lower lobe, the
ventral bronchiole system (V) has the fifth
(V ) only, but the ventral branch is not well
developed. The cranial and caudal lobes are
united to form a single lobe.

Discussions
The  anatomical nomenclature  of
Ellenberber and Baum [2 ], namely the apical,

cardiac and diaphragmatic lobes in the left
lung correspond to the crania part of the
crania lobe, caudal part of the crania lobe
and caudal lobe, respectively, is currently
accepted in veterinary anatomy.

Theright crania lobe bronchiole of the
Fraser’s dolphin lung corresponds to the right
cranial lobe bronchiole 111 of the fundamental
structure of the bronchial ramification of the
mammalian lung  [7]. This bronchiole
corresponds to the right crania lobe
bronchiole of the cow, goat, sheep and pig ,
respectively [5,6]. However, the right cranial
lobe bronchiole 11l of the Fraser's dolphin
seems to be the right crania |obe bronchiole
I1, because the distance between the origin of
the former and the trachea bifurcation is
shorter than those of the cow, goat, sheep or
pig [5,6]. This is due to the fact tracheal
bifurcation in the Fraser's dolphin is more
crania than those of the above mammals.
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