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Abstract | The present study was investigated the morphological features of the coronary arteries in the donkey. The
study was carried on the hearts of thirty adult donkeys. The specimens were injected with red gum milk latex/barium
suspension through the right and left coronary arteries. The injected hearts were imaged then preserved in 10% acid-
ified formalin solution before the dissection. The coronary artery is a bilateral coronary type. No anastomosis was ob-
served between both left and right circumflex branches. A high incidence of right coronary dominance was observed.
The present study traced rare cases of arterial trifurcation of the left coronary artery along with the presence of a left
diagonal branch. The conus arteriosus had supplied by two main branches, R. coni arteriosus dextra from A. coronaria
dextra and R. coni arteriosus sinister from A. coronaria sinistra and they were anastomosed together at the margo cra-
nialis. The myocardial bridge as a congenital heart defect was recorded in five specimens. In conclusion, the coronary
circulation of donkeys was more similar to those of horses and mules.
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INTRODUCTION

he donkeys are versatile animal, used in ride, light

draught work, car traction in rural areas, for anato-
my teaching purposes as well as a cheap source for meat
consumption for wild animals (Norris et al., 2021). There
is a shortage of information about the donkey and it is of-
ten imperfectly treated as a small horse (Senior, 2013). The
anatomy of the coronary arteries among animal kingdom
is fascinating and most varied. In quadruped, the heart is
supplied via coronary circulation; the right coronary artery
larteria (a.) coronaria dextra] and the left coronary artery
(a. coronaria sinistra). Coronary vessels have been studied

in many animal species including laboratory animals (Icar-
do and Colvee, 2001, Sans-Coma et al., 1993, Vicentini et
al., 1991), pet animals (Barszcz et al., 2016, Barszez et al.,
2013; Dursun, 1979), and farm animals (Bertho and Gag-
non, 1964; George et al., 1969; Ghazi and Tadjalli, 1993;
Hegazi, 1962; Karadag and Soyguder, 1989; Kupczyniska
et al., 2015; Tipirdamaz, 1987; Yuan et al., 2009).

On revising the literature that dealt with the coronary
arteries anatomy in equine found to be very scarce (El-
Bakary et al., 1993; Gémez et al., 2017a; Gémez et al.,
2017b; Ozgel and Dursun, 2005; Ozgel et al., 2004; Raw-
lings, 1977), thus motivated our attention to shed a light
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on this subject specially to determine the origin, course and
distribution of the coronary arteries in donkey. The present
work could be a guide for further anatomical and clini-
cal researches as radiographs, scans, angiography as well as
surgical interventions.

MATERIALS AND METHODS

SPECIMENS COLLECTION AND PREPARATION

A total of 30 hearts of adult healthy donkeys of different
sex (15 males and 15 females) were collected from the local
dissecting hall in Faculty of Veterinary Medicine in Giza
and from slaughterhouse of Giza Zoo after the compe-
tent authorities’approval. Each heart specimen was washed
using warm water. After a gross inspection of each heart,
the openings of the coronary arteries were identified at the
commencement of the ascending aorta. The arteries were
rinsed by warm isotonic physiological solution NaCl 0.9%
containing a small addition of heparin calcium to remove
the blood residual in the blood vessels. The flushing process
was continued until the returned fluid appeared pure and
clear.

GUM-MILK LATEX TECHNIQUE

'The flushed specimens were used for Gum milk latex tech-
nique (Sary et al., 2020). Both coronary arteries were sep-
arately injected by 5% latex/barium suspension that made
by mixing 5g of barium sulphate in 100 mL latex colored
with red Rotering” ink. An angiocatheter was inserted into
each ostium and loosely secured with a string. A syringe
containing the suspension then attached to the angioca-
theter. Approximately 15 to 20 milliliter of the suspension
was then injected under the hand pressure until slight re-
sistance was encountered. The injected hearts were imaged
where the exposure factors were 70 cm. FFD, with 45 KVP
and 105 MAS (Amrad Static X-Ray machine, Amarad
Medical, USA). The injected specimens then left to pre-
serve in 10% acidified formalin solution for 7 days before
they subjected to dissection for exposing the arteries and
tracing the various twigs. Measurements of the external di-
ameters of coronary arteries and their branches were tak-
en and recorded in millimeters (mm) using the Vernier’s
digital caliper. The nomenclature was adopted according to
Nomina Anatomica Veterinaria 6th edition (2017).

RESULT

The heart of donkey is mainly supplied by two coronary
arteries, the right (4. coronaria dextra) and left (4. coronaria
sinistra). The right coronary artery is the larger, dominance
and supplies most of the myocardium mass as well as the
extreme terminal part of the interventricular septum.

ARTERIA CORONARIA DEXTRA

The right coronary artery (Fig.1, 3, 4/a) springs from the
aorta opposite to the cranial aortic sinus and above the edge
of valvula semilunaris dextra. Its mean diameter measured
10 mm at its origin. The right coronary artery leaves its
origin, proceeds cranially between the truncus pulmonalis
and auricula dextra then sharply bends right to gain the
coronary groove in which it persuading a characteristic
distorted convoluted course look-like a vermiform ap-
pearance, that's why it seems long in its length. The mean
length ranges between 180 - 200 mm. On a level with the
caudal edge of the auricula dextra the right coronary ar-
tery splits abruptly into two terminal branches, ramus (r.)
circumflexus dexter (Fig. 1/c) and r. interventricularis sub-
sinuosus (Fig.1/b). Along its course it gives off three atrial
branches and four ventricular branches. (Fig.1). In gener-
al, a. coronaria dextra provides nourishment to the atrium
dextra, ventriculus dextra and interventricular septum.

Figure 1: A) A radiograph and B) latex injection of donkey
heart showing the distribution of the right coronary artery
and its branches on the atrial surface.

Figure 2: A) A radiograph and B) latex injection of donkey
heart showing the distribution of the left coronary artery
and its branches on the auricular surface.
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ATRIAL BRANCHES OF A. CORONARIA DEXTRA

R. proximalis atrii dexter (Fig. 3 /d) stems from the deep
caudal surface of a. coronaria dextra opposite to the base of
the auricula dextra. It has a mean diameter determined as
0.2 — 0.4 mm, while Its mean length is measured 13 mm.
It leaves its origin then proceeds caudally being concealed
by the auricula dextra along the cranial wall of the right
atrium in which it is ramified via delicate 2-3-minute atrial
rami. R. infermedius atrii dexter (Fig. 1/¢) emerges from
the caudal aspect of a. coronaria dextra opposite to the free
border of right atrium. Its measurements are determined to
have an estimated diameter of 0.25 — 0.35 mm and 10 - 15
mm length. It leaves its origin and proceeds caudo-dorsal-
ly, crosses the sulcus coronaria to gain the superficial sur-
face of the right atrium in which it is dispersed. R. distalis
atrii dexter (Fig.1/f) arises from the dorsal surface of a.
coronaria dextra just before its bifurcation and opposite to
the sulcus interventricularis subsinuosus. Its mean diame-
ter is measured 0.17 mm. while its length is determined 16
mm. It proceeds caudally opposite to the sulcus interven-
tricularis subsinuosus and ramifies in the caudal part of the
right atrium and the initial commencements of the caudal
vena cava.

Figure 3: The cardiac base of donkey heart showing A)
the origin and directions of the coronary arteries and B)
the position of the right and left coronary ostia inside the
aorta.

VENTRICULAR BRANCHES OF A. CORONARIA DEXTRA

R. marginis convexi (Iig. 1,4 /g) originates from the ven-
tral surface of a. corona dextra during its passage on the
cranial border of the heart being opposite to the margo
ventricularis dexter. It proceeds ventrally along margo ven-
tricularis dexter of the heart. Its mean diameter is deter-
mined as 0.4 mm, while its length is ranged between 35
- 55 mm. It terminates in the upper third of margo cranialis
in 75% of examined cases, in the middle third or in the

distal third in 25% of specimens. The vessel shows slight

tortuosity during its course. It supplies fine twigs to the
right ventricle as well as the cranial border of the heart. R.
coni arteriosi dexter (I'ig. 2, 3 /h) are originated separately
or by a common stem with 7. proximalis ventriculi dextri
from the cranial aspect of a. coronaria dextra opposite to the
auricula dextra. Its mean diameter calculated as 0.25 mm.
It leaves its origin opposite to the pulmonary trunk then
proceeds ventrally on the cranial wall of the right ventricle
then bends left to reach the wall of the conus arteriosus
in which it ramifies and anastomoses with 7. coni arteriosi
sinister. Moreover, it gives small twigs that dispersed into
the caudal part of the truncus pulmonalis as well as the
aorta. R. proximalis ventriculi dextri (Fig. 2/1) is emanates
from the ventral surface of the parent trunk opposite to
the origin of the R. Marginis convexi. Its mean diameter
is determined as 1.5 - 1.8 mm. It leaves its origin and runs
ventrally and caudally through the texture of the auricular
surface of the right ventricle then divided into 2-3 branch-
es that ramify on the wall of the right ventricle. R. distalis
ventriculi dexter (I'ig. 2/j) stems from the ventral surface of
a. coronaria dextra. Its average width equal 1.78 mm. Along
its course it gives 3-4 fine branches to the wall of the right
ventricle near the margin of sulcus interventricularis para-
conalis.

TERMINAL BRANCHES OF 4. CORONARIA DEXTRA

R. interventricularis subsinuosus (Fig. 1/b) is one of the
two terminal branches of a. coronaria dextra. From point
of view, this vessel is larger in both length and width than
the right circumflex branch. It is considered as the direct
continuation of the parent trunk (a. coronaria dextra). It
emanates from the right coronary artery with an approxi-
mate diameter of 6.84 mm at its commencement. It leaves
its origin and proceeds ventrally along the sulcus interven-
tricularis subsinuosus then crosses the margo caudalis to
gain the left ventricle. It continues its course ventrocau-
dally and terminated 20-30 mm far from the apex cordis.
Its mean length is determined between 140-150 mm long.
R. interventricularis subsinuosus gives oft 2-3 relatively fine
branches that supply the apex cordis. Along its course it
gives off several branches. Rr. septales dextri interventricu-
laris (Fig. 1/k) are represented by 2-3 branches where the
larger one has an average mean diameters determined as
2.60 mm. They arise approximately at right angles from the
caudal aspect of the Subsinuosal interventricular branch
and proceed deeply to gain the cranial surface of the inter-
ventricular septum in which they ramified. R. collaterales
dexter proximales (Fig. 1/1) arises from the cranial surface
of n interventricularis subsinuosus at a mean length 3 mm
from its origin and opposite to 7. circumflex dexter. Its mean
diameter is determined as 0.4 mm. R. collaterales dexter in-
termedeus (Fig. 1/m) proceeds from the cranial surface of »
interventricularis subsinuosus at a distance of 15-20 mm. Its
mean diameter is determined as 0.2 mm. It leaves its origin
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and proceeds cranioventrally to disperse in the wall of the
right ventricle. R. collaterales dexter distalis (Fig. 1/n) orig-
inates from cranial aspect of 7. interventricularis subsinuosus
at a distance 20 mm beyond the preceding vessel. Its mean
diameter is recorded as 0.3 mm. It pierces the wall of the
right ventricle 30 mm far from the cardiac apex and rami-
fies in the myocardium of the right ventricle.

R. circumflexus dexter (Fig. 1, 4/c) is one of the couple ter-
minal branches of a. coronaria dexter. It traverses caudally
through the right portion of the coronary sulcus, crossing
the margo caudalis to gain the left surface of the heart. Its
mean length is determined as of 55 mm and have an ap-
proximate diameter of 5.76 mm at its origin. It supplies the
caudal aspect of the left ventricle especially its obtuse mar-
gin. On a level with the margo ventricularis sinister, it is
divided into two fine branches which supply the wall of the
left ventricle. No anastomosis is observed with the same
branch of the left side. Along its course it gives off atrial
(Rr. atrialis) and ventricular (R ventriculares) branches.

Ry. atrialis of 1. circumflex dexter (Fig. 1/0) are three in num-
ber with a mean diameter ranges between 0.2 - 0.4 mm.
'The first branch is a considerable vessel arises at the com-
mencement of the parent trunk and dedicated for nour-
ishment of the atrioventricular node. The rest of the atrial
branches arise from the dorsal surface of the parent artery
being concealed beyond the caudal vena cava. The mean
distance between these branches ranges between 10 - 15
mm. The atrial branches irrigate the wall of atrii dexter as
well as the base of the caudal vena cava.

Ryr. wentriculares of 1. circumflex dexter (Fig. 1/p) are three
considerable branches arise from the ventral surface of the
right circumflex artery, proceed caudoventrally gain the
middle third of the right ventricle to which it ramify then
continues caudally to reach the margo caudalis where they
arborize in the texture of the left ventricle.

ARTERIA CORONARIA SINISTRA

The left coronary artery (Fig. 2, 3,5 /1) is a short vessel,
smaller in length and width if compared with the right
one. Its measurements are determined as 45 mm in length
and 0.8 mm in width. The left coronary artery emanates
from left aortic sinus of the ascending aorta behind the left
semilunar valve. It leaves the aorta, soon bends left then
proceeds in a caudoventral direction between left auricle
and pulmonary trunk. On gaining the sulcus coronarius, it
bifurcates into two terminal branches: 7. interventricularis
paraconalis (Fig. 2, 3,5 /2) and 7. circumflex sinister (Fig. 2,
3,5 /3).’The former vessel is the larger in width and length.
It descends in a ventrocranial direction through sulcus in-
terventricularis paraconalis while the 7 circumflex sinister
proceeds caudally to occupy its location in the left por-

tion of the sulcus coronarius. Generally, a. coronaria sinistra
through its branches supplies the wall of left atrium and
ventricle.

R. interventricularis paraconalis (Fig. 2, 3, 4, 5 /2) is the
direct continuation of A. coronaria sinistra. It extends
obliquely in a caudoventral direction toward the apex cord-
is. It continues in the paraconal interventricular groove ac-
companying the vena cordis magna toward the cranial bor-
der of the heart. Its mean length was determined as 86.50
mm. while its mean width was recorded as 6.5 mm at its
origin. At a distance of approximately 45-50 mm from the
apex cordis the paraconal interventricular branch termi-
nates by two terminal branches named . ferminalis dorsalis
et ventralis.

R. terminalis dorsalis is one of the two terminal branch-
es of n interventricularis paraconalis. Its mean diameter is
determined as 0.35 mm while its mean length is approxi-
mately 17 mm. It proceeds cranioventrally along the ven-
triculus dexter in which it ramifies. R. terminalis ventralis
is the other terminal branch. It is larger than its partner
with a mean width 0.42 mm. It leaves its origin and extend
cranioventrally toward the apex cordis. Along its course it
gives off 3-4 branches that dispersed in the myocardium of
the right ventricle as well as the apex cordis.

R. interventricularis paraconalis gives off several branches
along its course. R. coni arteriosi sinister (Fig. 2,5 /4), un-
like all other branches which arise from the caudal surface,
exits from the opposite cranial side of the parent trunk. It
proceeds in a craniodorsal direction to be distributed in
the left aspect of the conus arteriosus as well as the base of
the truncus pulmonaris. On reaching the cranial border of
the heart it is divided to several branches that anastomose
with those of the right conal branch. The mean diameter
and length of R. coni arteriosi sinister is determined as 3.70
mm and 35.20 mm, respectively. R. interventricularis par-
aconalis gives rise to three branches. R. collaterales sinister
proximales (Fig. 2,5 /5) emanates from the caudal surface
of the paraconal interventricular branch and its diameter
is recorded as 1.6 mm. It proceeds ventrally and caudally
for 20-30 mm then bifurcates and distributed in the wall
of the left ventricle, the interventricular septum as well as
the papillary muscles. R. collaterales sinister distales (Fig. 2,
5 /6) is a stout vessel, originates from the caudal surface of
the distal one-third of R. interventricularis paraconalis and
continues its course ventrally and caudally along the wall
of the left ventricle to gain the apex cordis in which it ram-
ified. Rr. septales sinister (Fig. 2,5 /7) are 4-5 fine branches
arise from the cranial surface of R. interventricularis para-
conalis near the apex cordis. These branches leave its origin
and extend cranially to gain the right ventricle then pierce
its wall to reach the cranial surface of the interventricular
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septum in which it ramified. Along their course give off
minute branches that deeply dispersed through the myo-
cardial texture of the ventricle.

R. circumflexus sinister (Iig. 2, 3, 4, 5 /3) is the smaller
terminal branch of the left coronary artery. Its mean diam-
eter is 5.30 mm at its origin from the parent trunk, while
its length is measured 40-50 mm. Its course is concealed
under the auricula sinistra till it gains the caudal edge of
ventriculus sinister where it terminates by two branches:
R. marginis concave and . ventriculis sinister. It is worthy to
mention that there is no any vascular anastomosis could be
traced between this branch and its counterpart on the right
side. Along its course, it gives off four atrial branches and
two ventricular branches.

Atrial branches of r. circumflexus sinister. R. sinoatriali
(Fig.2,3/8) is a stout long branch arises from the left cir-
cumflex at a distance of 20-30 mm from origin. Its mean
length is determined as 50-58 mm while its diameter is
calculated as 0.5 mm. It is worth noting that this vessel
takes a reverse course to the parent trunk as it proceeds in
an opposite direction. It leaves its origin and bends dor-
sally then cranially undercover of the auricula sinistri then
continues its course between the right atrium and cranial
vena cava to supply the sinoatrial node. R. proximales atrii
sinister (Fig. 2 /8) is a stout vessel, springs from the dorsal
surface of the left circumflex branch at a mean distance of
37mm from its origin, mean diameter is estimated as 2.80
mm while its length is measured as 15 mm. It supplies the
left atrium as well as the auricula sinistra. R. intermedeus
atrii sinister (Fig. 2 /9) is relatively minor branch with an
estimated width of 1.5 mm. It arises from the dorsal sur-
face of the left circumflex branch at a distance of 25 mm
from 7. proximales atrii sinistri. It proceeds dorsally along
the wall of the left atrium as well as the left auricle. R. dis-
talis atrii sinister (Fig. 4 /10) is a small branch with average
diameter of 0.64 mm and length of 16 mm. It leaves the
left circumflex branch from its dorsal aspect and extends
dorsomedially to gain the base of the left auricle in which
it ramifies.

Ventricular branches of r. circumflexus sinister. Ramus
proximales ventriculi sinister (Fig.2, 4, 5 /11) originates
from the ventral surface of the left circumflex branch. Its
mean diameter is estimated as 0.28 mm at its origin. It
courses caudoventrally toward the caudal border of the
heart. It disperses in the wall of the left ventricle. R. distales
ventriculi sinister (Fig.2, 4 /12) leaves the ventral surface of
7. circumflexus sinister with a mean width of 1.50 mm. It
proceeds caudoventrally toward the caudal border of the
heart. Along its course it gives off 2-3 minute branches
that pierce the wall of the left ventricle.

Terminal branches of 7. circumflexus sinister. R. ventriculi
sinister (Fig. 4 /14) is one of the two terminal branches
of 7 circumflexus sinister. It leaves its origin and proceeds
caudoventrally to ramify in the wall of the left ventricle
near the margo ventricularis sinistri. R. marginis concave
(Fig. 4 /13) is the other terminal branches of 7. circumflexus
sinister. Its mean diameter is estimated as 0.48 mm at the
origin. It leaves the ventral surface of the parent trunk and
proceeds dorsally and caudally to disperse in the wall of

left ventricle.

Figure 4: A) Margo ventricularis dexter and B) Margo
ventricularis sinister of the donkey heart showing the
distribution of coronary arteries.

Figure 5: 'The auricular surface of donkey heart showing
A) ramus diagonalis sinister of a. coronaria sinistra and B)
myocardial bridge of 7. interventricularis paraconalis.

Ramus diagonalis sinister (Fig. 5/ds) is traced in 6 out of
30 (20%) of the examined cases. The existence of such
unusual branch led to the trifurcation of the main parent
trunk. It has a mean diameter 2.0 mm. and its length is
determined as 50.2 mm. It emanates from the A. coronaria
sinister at an acute angle between R. circumflexus sinister
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and R. interventricularis paraconalis. It proceeds ventrally
and somewhat caudally along the wall of the left ventricle
in which it ramifies.

MYOCARDIAL BRIDGE

'The myocardial bridge (Fig. 5/mb) is a congenital defect
in which one of the coronary arteries underpasses deep-
ly through the myocardium. This defect is rarely traced
mostly in ventricles (3 cases left and 2 cases right). The
myocardial bridge is elongated in outline and its dimen-
sions is determined 30-40 mm length, 10-20 mm width
and 0.3-0.4 mm depth. This defect lead to strangling of the
vessel and squeezes to pump blood, where the myocardium
wields pressure and compresses the artery, reducing blood
flow to the heart.

Legend of figures (1 to 5)

A.A, Aorta. A.C, Apex cordis. C.V, caudal vena cava. P.A,
Pulmonary trunk. R.A, right auricle. R.T, right atrium.
R.V, right ventricle. L.A, left atrium. L. T, left atrium. L.V,
left ventricle.

a, arteria coronaria dextra. b, ramus interventricularis
subsinuosus. ¢, ramus circumflexus dexter. d, ramus
proximalis atrii dexter. e, ramus intermedius atrii dexter.
f, ramus distalis atrii dexter. g, ramus marginis convexi. h,
ramus coni arteriosi dexter. i, ramus proximalis ventriculi
dexter. j, ramus distalis ventriculi dexter. k, rami septales
dextri interventricularis. 1, ramus collaterales dextri
proximales. m, ramus collaterales dexter intermedeus. n,
ramus collaterales dexter distales o, rami atrialis of ramus
circumflex dexter. p, rami ventriculares of ramus circumflex
dexter.

1, arteria coronaria sinistra. 2, ramus interventricularis
paraconalis. 3, ramus circumflex sinister. 4, ramus coni
arteriosi sinister. 5, ramus collaterales sinistri proximales. 6,
ramus collaterales sinistri distales. 7, ramus septales sinister.
8, rami proximales atrii sinister. 9, rami intermedeus atrii
sinister. 10, ramus distalis atrii sinister. 11, ramus proximales
ventriculi sinister. 12, ramus distales ventriculi sinister. 13,
ramus marginis concave. 14, ramus ventriculi sinister. ds,
ramus diagonalis sinister. mb, Myocardial bridge

DISCUSSION

The results revealed that the arterial blood supply of the
heart of donkey was performed by two well developed
coronary arteries, right and left as mentioned in most do-
mestic animals (Bertho and Gagnon, 1964). However, an
additional accessory coronary artery was traced in some
cases in dog (Barszcz et al., 2013; Blair, 1961), man (Truex
and Angulo, 1952), and monkey (Nikoli¢ et al., 2004). On
the other hand, many cases in bovine were reported with
only single coronary artery being responsible for the whole
heart’s nourishment, presenting only one ostium from the

aorta (Karadag and Soyguder, 1989; Kupczynska et al.,
2015). In the same regard, the left coronary artery had re-
ferred to be absent in Syrian Hamster (Durin et al., 2009;
Sans-Coma et al., 1993), the results which was not record-
ed in any of the examined specimens in donkey.

Based on the dimensions, as well as the number of the
ventricular and atrial branches, and on the origin of the
interventricular subsinuosal branch, the right coronary ar-
tery was considered the larger and was more dominant in
irrigation of donkey heart. The current investigation had
asserted that the arterial domination in donkey heart was
contributed to the right coronary artery independently as it
had possessed larger dimensions in both length and width
than the left one, gave off origin for both . interventricula-
ris subsinuosus and r. circumflexus dexter and supplies most of
the myocardial wall of the heart including the apex cordis
and left ventricle. Similar observations were reported in
buffalo (George et al., 1969), ox (Ocal and Cakir, 1993),
camel (Ghazi and Tadjalli, 1993), and pig (Gémez and
Ballesteros, 2015a; Sahni et al., 2008; Weaver et al., 1986).
On the other hand, Ozgel et al. (2004) and Dursun (1977)
gave a contradictory opinion and mentioned that the left
coronary artery was the larger and dominant in donkey. The
dominance of left coronary artery was also reported in oth-
er domestic animals (Aksoy and Karadag, 2002; Dursun,
1979; Karadag and Soyguder, 1989; Teofilovski-Parapid
and Kredovit¢, 1998; Teofilovski-Parapid et al., 1993). The
bilateral coronary pattern was reported in equines (Gomez
et al., 2017a; Gémez et al., 2017b), carnivores (Biill and
Martins, 2002; Oliveira et al., 2021), and camelids (Taha
and Abel-Magied, 1996).

'The present study had revealed that the right and left cor-
onary arteries originate at the same level from the base of
the aorta from openings called the coronary ostia lied be-
hind the aortic semilunar valve leaflets. Similar observa-
tions were mentioned in earlier studies in camelid (Hega-
zi, 1962), equines (El-Bakary et al., 1993; Gémez et al,,
2017a; Gémez et al., 2017b; Ozgel et al., 2004; Rawlings,
1977), swine (Gémez and Ballesteros, 2015a), carnivore
(Oliveira et al., 2021), feline (Barszcz et al., 2016), caprine
and ovine (Dumitrescu et al., 2016; Tipirdamaz, 1987). On
the other hand, Hadziselimovi¢ et al. (1980) have recorded
a rare case in human where the coronary arteries were orig-
inated from a single coronary ostium in the right coronary
sinus, a result which could not reported in donkey.

The division of a. coronaria dextra into two main branches,
r. interventricularis subsinuosus and 7. circumflex dexter, was
similar to that traced in farm animal species (George et
al., 1969; Hegazi, 1962; Noestelthaller et al., 2007) includ-
ing equines (Gomez et al., 2017a; Gémez et al., 2017b;
Ozgel et al., 2004; Rawlings, 1977). The present findings
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revealed that the left coronary artery and its terminal rami
were smaller than their counterpart in the right side. Sim-
ilar findings were reported in buffalo (George et al., 1969).
The a. coronaria sinister was divided into two branches,
paraconal interventricular and left circumflex, similar to
the forementioned studies (El-Bakary et al., 1993; George
et al., 1969; Gomez et al., 2017b). The present study had
traced a rare cases of arterial trifurcation of a. coronaria sin-
ister along with the presence of 7. diagonalis sinister in don-
key simulating some cases in humans and pigs (HadZiseli-
movi¢ et al., 1980; Weaver et al., 1986).

The current work had successfully reported the origin and
distribution of the sinoatrial node branch in donkey. In pigs
and humans this branch has been reported as originating
primarily from the right coronary artery, followed by an or-
igin in the left circumflex branch within a range of 30-45%
(Crick et al., 1998; Gémez and Ballesteros, 2015a; Sahni
et al., 2008). The present study as well as the observation
of Ozgel et al. (2004) in donkey have reported Rr. atrii
proximalis et intermedius to be originated from 7. circum-
flex sinister and no anastomosis was reported in between.
However, Dursun (1977) and Tecirlioglu et al. (1978) have

confirmed the existence of such anastomosis.

Many cases of myocardial bridges of variable diminutions
were seen embedded in the ventricular myocardium, the
result which has not been mentioned in horses (Gémez
et al., 2017a; Gémez et al., 2017b). On the other hand,
myocardial bridges have been reported in humans, pigs and
camels within a range of 20-80% (Gomez and Ballesteros,
2015b; Taha and Abel-Magied, 1996; Yuan et al., 2009). In
the same regards some researchers have considered the my-
ocardial bridges as a risk factor for the development of cer-
tain cardiac pathological conditions like angina (Bourassa
et al., 2003). We did not observe any anastomosis between
both circumflex branches of both sides. Similar observa-
tion was reported in donkey (Dursun, 1977; Ozgel et al.,
2004) and mule (El-Bakary et al., 1993).

The present results as well as those given by Ozgel et al.
(2004) in donkey revealed that the conus arteriosus had
supplied by two main branches, 7. coni arteriosus dexter from
a. coronaria dextra and 7. coni arteriosus sinister from a. cor-
onaria sinistra and they were anastomosed together at the
margo cranialis. On the other hand, Bertho and Gagnon
(1964) revealed that the origin of the 7. coni arteriosi dexter
trom 7. circumflexus dexter in dog and pig. A result contrary
to what has been observed in donkey.

Regarding the origin and distribution of 7 marginis con-
cave, the present work had reported its origin from the ven-
tral surface of 7 circumflexus sinister and dispersed in the
wall of left ventricle. In hamster and monkey, its origin
from the a. coronaria sinistra itself (Sans-Coma et al., 1993;

Teofilovski-Parapid et al., 1993). The current study had
traced 7. marginis concave in donkey to be originated from
the ventral surface of a. coronaria dextra during its course
in sulcus coronarius. Its mean diameter was 0.4 mm and its
mean length was determined 45 mm and supply both sur-
faces of the right ventricle, a result which is not mentioned
in donkey (Ozgel et al., 2004) or in horse (Gomez et al.,
2017a; Gémez et al., 2017b).

The current study had dealt with the blood supply of the
interventricular septum from, the left and right interven-
tricular septal branches, the former branches originated
from 7. interventricularis paraconalis near the apex cordis
while the right interventricular septal branches originated
from r. interventricularis subsinuosus. These branches had
seen ramified in cranial and caudal surfaces of the inter-
ventricular septum respectively. Similar observation were
reported in all farm animal (Christensen, 1962; Karadag
and Soyguder, 1989; Ozgel and Dursun, 2005; Rodriguez
et al., 1961; Taha and Abel-Magied, 1996), pet animals
(Barszez et al., 2014; Dursun, 1979), red fox (E1-Bably and
Abouelela, 2021), and even the monkey (Teofilovski-Para-
pid et al., 1993).

CONCLUSION

The arterial blood supply of the heart in the donkey is
provided by a bilateral coronary artery, the left and right
coronary arteries, with the right coronary artery being
dominant and well developed than the left. the coronary
circulation of donkeys was more similar to those of horses,
mules and small pony.
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