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Comparative Anatomy of the Hearts of Bovine*
and Water Buffalo

Nit Comburi, Rabin Ruttanaphani, Somboon Khunnoiy,

Chuanpis Soponhirunrux

Depariment of Anatomny Facwlty of Veterinary Science

- Abstract:
The hearts of bovine and water buffalo were studied comparatively.

We concentrated our studies on the detailed anatomy of atria and ventricles
including size of fossa ovalis, number of moderator band. number of papillary
muscle, cardiac valves. Ossa cordis, (part of cardiac skeleton), and the coronary
arterial system. We have found the differences not prodigious. Coronary arterial
system showed that the right descending branch which courses the right
interventricular groove or right longitudinal groove is a continuation of circumflex
branch of the left coronary artery in bovine whereas it is a terminal continuation
of the right coronary artery in the case of water buffalo. The differences accom-
pany the variation of over-all size of these two species. = We have no answer
whether the differences are along with the physiological requirements of the two
species. The general anatomy of the hearts of these two species is alike

Introduction

The heart is one of the most important organ in the body. A number
of investigators searched for truths of this organ in many aspects of anatomy,
development, malformation, atrio-ventricular conducting system and many others.
This muscular organ functions early in the course of development, e.g., in the
chick embryo it begins to pulsate at the 9-Somite stage or about 29 hrs. of in-
cubation (Patten, 1957). This occurs long before the actual circulation of blood
commences. Whenever the heart begins functioning it never stops until the life -
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ends, or other words it determines the life span.  We are puzzled by this vital
long and effective activity especially in lhe aspect of anatomy. Laboratory facil-
ities and availability of literature limited the scope of our study. No anatomical
Iiteraturc concerning water buffalo is available in Thailand, We dealt principally'
with the coronary arterial system which we hope to provide information leading
to ‘the full description of the heart anatomy in future. .

Material and Method :

Seven pairs of the hearts were used to study dimension, weight, size
of fossa ovalis, number of moderator band, number of pa'pillary muscle. cardiac
valves and ossa cordis,

Three pairs of the hearts were used to study coronary anterial system.
We prepared the specimens as follow-individual heart was cleaned. removing
connective tissue and fat around the great vessels so that they were indentifrable
_ (Fig 14). We injected the right and left coronary arteries with a mixture of

Soln I 1ou 64.7 gm. dissolved in 370 ce. of wgterr and soln II starch 37.5 gm. in
260 cc. of water mixed throughly and boil for 10 minutes.

Each specimen was dissected carefully.

Table 1 Weight & Circumference at the base

Bovine : Water Buffalo
o [Weinkg| Greumeres | spesmen i | roumieene
- | |
LS 2 Kg. 42 cm. 1 } 3 6_ Kg. f 54 cm.
9. 1.8Kg. 39 cm. 2. |- 3dKe / 53 cm.
3. 16Kg. 38 cm, A ke A
4, 1.4Kg. 37 cm. 4 l 2.8 Kg. 50 cm.
5 1.4Kg. 35 cm, 5 ( 2 7Kg. 48 cm,
.6 1.2Kg. 33.5 cm, 6 - 7Kg | 47 cm.
T 1.2Kg. 35 cm. 1. : 2.2Kg. ‘ 46 cm.
Average 1.2Kg. 37.07 cm. j 2.9 Kg ‘ 50 cm,



Table II Dimension from the base to the apex

- Bovine Water Buffalo
Specimen Dimension from the base| ~ Specimen lDimension from the base
No. to the apex No. ‘ to the apex
L. 15.5 Cii; i 3 “17.5 cm
2. 15.0 cm. 2, ‘ 17.0 cm
3. 13.5 cm. 3. | 16.5 cm
4, 13.5 cm. 4. | 16,0 cm
5 13.5 cm. 5. i 16.0 cm
6, 13.0 cm. 6. | 16.0 cm
T 13.0 cm. T 16.0 cm
average 13.0 cm. 1.5 cm,

Atria and Ventricles

We found that pectinate muscle in the auricular wall of the heart of
bovine are thinner and weaker in architecture than that of the auricle of the
heart of water buffalo. The fossa ovalis of water buffalo is more prominent
with well-defined limbus ovalis. The diameter of the fossa ovalis of bovine and
water buffalo measure 2 cm. and 4 cm. respectivcly. Average number of chordae
tendineae of the right ventricle is 12 in bovine and 10 in water buffalo. The

chordae tendineae of water buffalo are proportionately longer and more powerful
than that of bovine. The number of moderator band varies from 3 to 5 in

bovine, from I to 3 in water buffalo. Thickness of the right ventricular wall
is 1 cm. in bovine and 1.5 cm. in water buffalo. Papillary muscles in the right
ventricle are two in number in both species. This is in agreement with Mcleod,

1958. In the right ventricle of bovine we noticed that number of moderator band
varies from 3 to 5 while it varies from 1 to 3 in the right ventricle of water

buffalo. Fibrous nodules (nodule according to Woodburne) which are in the middle
of the pulmonary s-milunar valve are noticed in bovine but they are not well
developed in water buffalo.
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Chordae tendmeae of the left A-V. valve of bovine counted 13 and of '
water buffalo [2. Since the papillary muscle functions in pulling the cusp of
cusp A-V valve back against blood pressure in the ventricle, its number, therefore |
corresponds to the number of cusp.

There are only 2-4 moderator bands in the left ventricle of bovine but
we found 1-3 bands in water buffalo. The left ventricular wall of bovine is 1.9
cm. in thickness, and of water buffalo is 2.7 cm. We noticed that the nedule of
aortic semilunar value of bovine is better developed than that of water buffalo ;

The cardiac skeleton of other mammals is made up of fibrous connec.
tive tissue. It servesasa framework for orifices of the heart, origin, & insertion ]
of myocardium. It is well developed .jn bovine and water buffalo so that semi-
osseous structure (ossa cordis) takes place part of the cardiac skeleton. They are
two irregular structure in the aortic ring and adjacent part of the ventricular
wall. The right bone is larger and is related to the right posterior cusp of the
aortic value. The left bone is at the junction of the anterior and left posterior
Cusps. The ossa cordis appear to be entirely cartilaginous in young animal
(Mcleod, 1958)

Coronary Arterial System

There are normally two coronary arteries supplying the substance of
the heart and to a small extent the origins of the large  trunks (Raghavan D;
Kachroo, P, 1964). Variation was also feported that three independent coronary
arteries, one right and two left, have been observed. The right on originates from
the aortic sinus opposite the anterior cusp of aortic valve. The two left ones
originate from the aortic sinus oppostite the left cusp of aortic valve (L.C.A.R. sci.
Monongr. 13, 1939). :

The right coronary artery (Fig VIII) originates from the aortic sinus
“Opposite the anterior cusp of the aortic semilunar ~valve (Fig VHI). The origin
observed in this study is in agreement with Mcleod, 1958. Raghavan & Kachroo
1964 We do not agree with Fleming (1891) on the origin of this artery. It
arises at a right angle and proceeds forwards between the right surface of
Pulmonary artery and the right auricle somewhat beneath the appendix of this
auricle; then to the right and backwards to reach the coronary groove. In this
8roove about the middle of the lower border of the right wall of the right

“atrium it devides into two branches.
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a. Circum, _flea} ‘branch (Fig VI & IX) or horizontal branch of Fleming

backwards in the coromary groove. At the area above the upper part of the righ't.'";'
longitudinal groove it sends branches to apastomose with similar branches from
the circumflex branch of the left coronary artery. This is true in bovine.

This circumflex branch in water buffalo turns down into the right '
longitudinal groove as a wight descending branch tunning towards the apex
(Fig. IX) :

' A branch from the right descending branch anastomoses with a branch
- from the descending branch of the left cononary artery near apex (Fig. VI)

b. Déscending branch (Fig. VI & IX) or the inferior branch of Raghavan
& Kachroo 1964, runs down o’ohquely on the surface of the right ventricle
towards the apex.
3 A number of small twigs to the right atrium and the right ventricle
- come off at intervals. Many of them penetrate the substance of myocardium.

The left ceronary artery

It is larger than the right one which is true in both animals. The
origins of both species are common. i.c., from the aortic sinus opposite the left
~cusp (Fig VII & VIII). It passes to the left ‘between the origin of the pulmonary
- arfery and the lower the part of the right auricular appendix. As it reaches the
Coronary groove it devides into two~branches.

a Descenting branch (Fig VII & VII) or vertical branch of Raghavan
& Kachroo and Fleming, descends in the left interventricular groove (left long-
itudinal groove). It gives off large branches to the left ventricle and small
 Branches to both ventricles. Large branches to the left ventricle vary in number
from 4-6. The first branch. ramus wventricularis magnd, Wwe named it for
' the convenience of description, is the largest branch of this artery. It takes off
3t 45" to the main trunk and runs obliquely towards the posterior border and
- @isappears ‘a short distance before reaching this border. The others are wventricular
anches. Near the apex the descending branch sends branches to the apex then
- to the right across the ‘anterior surface to meet a branch of the right

\desconding artery.
b. Circumflex branch (Fig VII & VIII) courses the coronary groove back-
wards and to the right. Reaching the upper part of the right longitudinal or

1891. or superior branch of Raghavan & Kachroo, 1964, continues its course e
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right interventricular 'grodvé. it turns down and becomes the right descending
artery lodging the right interventricular groove. This the case of  bovine. This
artery in water buffalo, however, ends by anastomosing with a similar branch
_of the right coronary artery in the coronary groove at the juuction of this groove
with the right interventricular groove. Along its course the circumflex branch
" throws off many twigs, awricular branches to the auricle and ventricular branches
to the ventricle.

A branch of considerable size was observed in this study. Itarises from
the posterior surface of the circumflex branch of the left coronary artery only a
short distance from the origin. We gave it the descriptive name (e atrial atrery
(Fig. VI). It runs backward and to the right, included in its course between the
right side of rhe lower part of the left auricle and the aortic trunk.  Giving
branches to the left atrium, it proceeds to thc right on the aortic surface of the
right atrium. It terminates in the wall of the anterior vena cava adjacent area
of the right auricle. We noticed its presence in both animals as a constant

: branch.

Discassion

Data and information obtained from this study can not be completely
reliable since the number of specimens studied were little. The observations, at
least, might encourage the other workers to work on this subject. We are not
certain if this has been done because we could not find such work from available

literature.
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PRESS RELEASE No. 1

The Federation of European Branches of the World’s Poutry Science
Association at its Annual General Meeting of the Executive Committee, held in
Paris on 4th March 1967, decided to hold the Third European Poultry Conference
in Israel from September §-13, 1968.

The Conference will be devoted to the following subjects:-

ADVANCES IN THE RESEARCH OF ECONOMICS OF POULTRY
PRODUCTION

ADVANCES IN THE RESEARCH AND PRACTICES OF NUTRITION
IN POULTRY

ADVANCES IN DISEASE CONTROL AND ITS PREVENTION

ADVANCES IN THE RESEARCH OF FERTILITY AND REPRODUC-
TION IN POULTRY
ADVANCES IN BROILER PRODUCTION AND MANAGEMENT

Outstanding scientists and experts from all over Europe will participate
at the lectures and round table discussions dealing with the above subjects from
a scientific and practical point of view.

An additional highlight will be the sympesium on the “EXCHANGE
OF KNOWLEDGE IN POULTRY PRODUCTION BETWEEN EUROPE AND
THE DEVELOPING COUNTRIES.” In this connection there will be an exhibition
displaying the achievements of the European Poultry Industry, and delegates from
all the developing countries have been Invited to attend the Conference and its
exhibits.

The Conference and Exhibition will be held at Isarel’s largest convention
Centre, Binyanel Ha’Ooma, Jerusalem, Arrangements will be made for simultan-
eous translations into three European languages. Plenum sessions will be held at
the main conference hall of the centre (seating capacity 3000).

The Organising Committee has included in the conference programme
three half day excursions to places of professional interest, historical sites and
the new Israel '

In connection with the Conference specially reduced fares for groups
and individuals in conjunction with accommodation will be offered to Participants.

FOR INFORMATION KINDLY APPLY TO “THE THIRD EUROPEAN
POULTRY CONFERENCE” 104, HAYARKON STREET, P.O.B. 437, TEL-AVIV
- ISRAEL. . : ‘
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(Poultry Feeding in Tropical and Subtropical Countries)

-—Tﬁ&’ E.R. Halbrook, W.J. Mueller, W.W. Thomann, H.Engler

— 911 FAO Agricultural Development Paper No. 82, 1965
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