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1. Introduction

The donkey is not just a smaller, inferior type of
horse. To those who have taken the time to get to
know him, the donkey is a unique equine of special
qualities. Yet he is an evolutionary relative of the
horse and so will forever be compared with the horse.
The mule, however, is still a scientific enigma.

The mule has been described as the animal with-
out “pride of ancestry, nor hope of posterity” or, by
the muleskinners, as “900 lbs of free enterprise”
(Fig. 1).

Very little of what is known about the mule comes
from scientific research. Folklore and muleskin-
ners teach us that a mule is a creature of habit; that
mules enjoy a good roll at the end of the day’s work,
and that mules recover from a hard day’s work
faster than a horse. Muleskinners were men who
understood mule behavior and learned to work
around their peculiarities without injury.
Although their knowledge of mules may not be
based on scientific research, we can still benefit from
their wisdom. Veterinarians that work around
mules need to be wary because mules are very agile;
a mule can strike with any other hoof even if a man
is holding one up. Veterinarians need to be patient
and work quietly and gently around a mule, but they
need to work with purpose and conviction. For the
veterinarian working on mules, it is not only impor-
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tant to be a good horseman but also to know the
ways of a good muleskinner.

Because mules vary so much in genetic makeup,
they do not make good subjects for research; there-
fore, for scientific data, we rely on studies of the
donkey. What do we know about donkeys and how
do they differ from horses? A donkey brays and has
long ears, but those are not the only differences.
He has a completely different outlook on life, drinks
water differently, reacts to frightening situations
differently, has very different nutrient require-
ments, and has unique physiological responses.
Many common rules of horse management are det-
rimental to the donkey. For instance, the normal
ration for a horse will make a donkey obese, possibly
cause him to founder, and may result in decreased
fertility. The horse dosage interval of penicillin
does not produce therapeutic blood levels in the don-
key. Castrating the donkey or mule by the routine
method used in horses, without ligation, may result
in such excessive bleeding, and some have died as a
result (Fig. 2).

It is the purpose of this session, therefore, to dem-
onstrate ways that donkeys and mules differ from
horses as far as we know it at this time.

Donkeys and mules are exceptionally revered by
their owners, and in recent years, in some parts of
the world, their value has increased to equal or
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Fig. 1. “ .. without pride of ancestry, nor hope of posterity.”

exceed that of the horse. These owners are looking
to you for competent advice.

2. An Interesting Historical Note

In 1785, George Washington investigated the pur-
chase of a good jack from Spain but was told that the
exportation of jacks was illegal in Spain. However,
when the king of Spain learned that George Wash-
ington wanted a good jack to produce work mules in
America, he sent a jack and a jennet as a gift.
The jack was named “Royal Gift” and stood at Mt.
Vernon. “Royal gift” was between 14.2 and 15 H tall
and commanded a stud fee that was higher than the

Fig. 2. Donkeys are not just horses with long ears.
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Fig. 3. Miniature donkeys are valued for their temperament.

fee for some excellent stallions of his time. The
following year, the Marquis de Lafayette sent Wash-
ington a Maltese jack named the “Knight of Malta,”
which was described as “having the fire and ferocity
of a tiger,” but he was an excellent sire of mules.
Thus, George Washington played a major role in the
development of the mule industry in America.
By 1840, a quality jack used for mule breeding could
fetch up to $5000.00 in Kentucky, then as now, a
state that leads in mule production.

3. Donkey Definitions

The donkey, or domestic ass, is an equine species
consisting of many breeds, just as there are breeds of
horses and zebras. It will not be within the scope of
this paper to identify all the African Wild ass breeds
and world-wide domestic ass breeds. In North
America, the donkeys under 36 inches at the withers
are identified by the Mediterranean miniature
donkey registries and are valued for their tempera-
ment (Fig. 3). The breed standard for the minia-
ture identifies them as stocky, sturdy, and willing to
work the cart. The larger breed, or mammoth
Jackstock, has its own registry and includes the
taller, heavier boned donkeys descended from the
European donkey breeds that were originally im-
ported primarily for mule production. Mammoth
donkeys measure 14 H and over, which makes them
very suitable as riding animals. Other donkeys
found in North America in the sizes ranging be-
tween miniature and mammoth breeds are derived
from Spanish breeds, including the dappled grey
and white Andalusian, the dun and brown donkeys
from Zamora and Catalonia. In the Southwest,
people refer to the grey dun feral donkey as a
“burro”; a name that is also derived from Spanish.
Donkeys of the mid-range size have never attained the
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Fig. 4. Both the horse (top) and the donkey (bottom) weighed
approximately 450 kg in life. The donkey was a mammoth breed
of donkey.

status of the other sizes, yet this size is the work
donkey in many countries of the world.

The male donkey is called the jack. Jacks are
fertile, and like stallions, can be very aggressive
when they mature. Young jacks in the wild are
ousted from the jenny bands not only for the aggra-
vation they cause the jennies but because they will
savage the young. Cattlemen during the era of
open grazing would shoot wild jacks on the open
range because they were aggressive enough and had
jaws strong enough to pick up a young calf and
throw him hard enough to kill him. Ifajackis to be
used for breeding, he should be housed separately; if
not, he should be castrated.

The female donkey is called a jennet or jen-
ny. dJennies are valued for herd protection in many
parts of the world because of their aggression to
dogs, coyotes, and other predators. There have
been reports that jennies protect their own young in
groups, forming a circle around the foals and kicking
at mountain lions or tigers savagely enough to deter
these large cats. A jenny without a foal will make a
pleasant companion as a pet but may still show
aggression to stray dogs.

By far the most popular donkey pet is the donkey
gelding. They willingly pull a cart, serve as a
mount or pack animal, and give years of uncom-
plaining service and companionship.

The mule is the resulting offspring of the jack
donkey bred to a mare. The mares usually deter-
mine the type of work the mule will perform. The
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quality of the mule can be inherited from both par-
ents. Therefore, the large coarse-boned jacks are
not as popular for mule production as the fine-boned
jacks. The reciprocal breeding, that is, the jenny
donkey bred to a stallion produces what is referred
to as a “hinny.”

4. Donkeys Are Different

A donkey is distinguished from a horse by his longer
ears, his short upright mane, and by the coloration
on his head: the lighter, finer hair on his muzzle
and around his eyes. Donkeys bray and horses
nicker. Donkeys have no forelock and have a
switch for a tail. (Mules have full tails but many lack
the forelock.) The hair in the flank of the donkey has
no upward whorl and the donkey has chestnuts only
of the front limbs. (Mules will have a half whorl and
variable chestnuts.) The ergots of the donkey tend to
be more prominent and suggestive of a vestigial
footpad. Some male donkeys have teats on their
sheath and have proportionately longer reproduc-
tive organs than horses. Donkeys have small boxy
hooves with thicker hoof walls and a more upright
hoof angle. Donkeys have lower withers and more
prominent anterior manubria (the sternum pro-
trudes further cranially), and the donkey pelvis is a
different shape. The donkey mandible is formed of
thicker, more dense, bone, and the space is narrower
than that of the horse (Fig. 4).

The diploid chromosome number for the domestic
horse is 64, for the domestic ass it is 62, and for the
Asiatic wild ass it is 54-56. Gestation for the domes-
tic horse ranges from 335 to 346 days and for the
domestic ass it is 365-370 days.

Donkeys are said to have greater longevity than
horses, often beyond 45 years. One difficulty in
proving this with donkeys is that the eruption
schedule of their teeth does not match that of the
horse. The schedule is delayed so that a 10-year-
old donkey does not yet have a smooth mouth.
The other factors used to determine age ranges for
horses do not apply to the donkey because they do
not have the same shape corner tooth.

5. Differences of Veterinary Significance

Laryngeal Anatomy

The laryngeal anatomy of the donkey was described
in the 19th century, and references to the differences
in the topography of the larynx and pharynx were
primarily noted as an explanation of the bray
sounds that the donkey makes. The vocal folds and
laryngeal saccules were identified and found to be
different from those of horses and ponies.*

An in-depth study of the nasopharynx and larynx
of the donkey was done by Lindsay and Clayton,?
who compiled information from various cross-sec-
tioned donkey heads; the exact size and description
of the structures unique to the donkey were docu-
mented in detail. Although vocalization in the don-
key was included in this study, the structure and
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Fig. 5. Arrow indicates the caudal margin of the laryngeal di-
verticulum of the donkey in this cross-sectioned head. Compare
with the horse above.

functional anatomy and the patho-physiology of the
respiratory tract of the donkey were the primary
goals.

This study documents two important features of
the donkey larynx that differ greatly from horses:

1. the presence of an extended recess between
the openings of the guttural pouches and

2. the angle of the airway and aditus laryngis
that differs from horses (Fig. 5).

Although the process of vocalization in the donkey
makes an interesting study, a practical concern with
the anatomy of the larynx is for naso-gastric tube
placement. The particular structure unique to the
donkey, the pharyngeal recess or diverticulum, is
located caudo-medially to the guttural pouches (Fig.
6). This pharyngeal recess in the donkey has a
slightly constricted opening, is about 2-3 cm in di-
ameter and stretches to 6—7 cm in length.?* Its
central location in the pharynx puts it in a direct
line to entrap the nasogastric tube, preventing it
from passing through to the esophagus.

Another unique feature of the donkey is the angle
of the opening of the airway from the pharynx to the
larynx, which tilts on average 5.5° caudally. This
differs from the horse, where the aditus angles ros-
trally 2.5° from the perpendicular.? In a recent
study, this angle caused difficulty in visualizing the
trachea with an endoscope, but the scope could pass
easily directly into the diverticulum.?

One additional difference is that the donkey typ-
ically has a narrower ventral meatus than a horse or
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Fig. 6. This fresh specimen of the donkey pharynx shows how
the donkey’s laryngeal diverticulum could easily entrap a naso-
gastric tube.

pony of equivalent size and age.> The donkey has
the reputation of excessive bleeding during the pro-
cedure of passing the tube. This may be because
the nasal passage is so narrow or because the recess
traps the tube. The practitioner will have better
success entering this very narrow nasal passage by
using a small diameter tube.

Cutaneus Colli Muscle

According to the classic anatomy textbook, the horse
has a thin myo-fascial layer, called the cutaneus
colli muscle, that is peeled away during the dissec-
tion process to reveal the jugular furrow. The cu-

Fig. 7. Notice the shape of the neck of this large jack don-
key. The jugular furrow is obscured by the cutaneous colli
muscle.
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Fig. 8. Two-week-old miniature donkey foal. Even in the im-
mature donkey, the cutaneous colli muscle obscured part of the
jugular furrow and the jugular vein. The bruise (center) is the
result of a failed attempt at venapuncture.

taneus colli muscle of the horse is a relatively small
V-shaped muscle developed in the superficial fascia
on the caudoventral region of the neck. It arises
from the manubrium sterni and a median fibrous
raphe. The fibers diverge dorso-cranially from this
raphe to the sides of the neck, thinning out and
blending into the superficial cervical fascia.’

Using a donkey (Equus asinus) cadaver instead of a
horse cadaver for the surgical anatomy course at
Texas A&M in 1982, I found this muscle to be more
than a rudimentary layer. The muscle tissue on the
donkey specimen was remarkably thicker, and it cov-
ered the middle one-third of the jugular fur-
row, in effect, obliterating the furrow in this region.®
The origin of the cutaneous colli was further up along
the median raphe arising from the manubrium. Cu-
riously, the manubrium of the donkey was also larger
and protruded further forward. Notice the shape of the
neck muscles and jugular furrow (Fig. 7).

Since that time, I have noticed that I can palpate
that muscle on the live donkey. The jugular vein is
more easily palpable above and below the muscle.
To avoid the frustration of multiple attempts at vena-
puncture, the practitioner might use the upper one-
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third or lower one-third of the jugular furrow to
palpate the jugular vein before attempting the “stick.”

Figure 8 shows the way this muscle tissue can
frustrate the veterinarian’s attempt to find the jug-
ular vein. This cadaver of a miniature donkey foal
has a dark bruised area where venapuncture was
attempted. Notice that the jugular vein is deep to
the cutaneus colli muscle (Fig. 9).

Nasolacrimal Duct

The rostral aperture of the naso-lacrimal duct of the
donkey is located in a different area of the nostril
flare than that of the horse. In the horse, the open-
ing can be found at the muco-cutaneous junction on
the floor of the nostril, slightly medially. In the
donkey, the opening of the naso-lacrimal duct is
located laterally on the flare of the nostril, and is
slightly dorsal.®—8

The donkey is susceptible to fly-strike at the me-
dial canthus of the eye. If the lacrimal duct and
surrounding tissue becomes inflamed or infected,
tears spill over and attract more flies. After ad-
dressing the removal of fly larva, infection or other
sources of inflammation, the duct may still not be
patent, deeming it necessary to irrigate the lacrimal
duct from the nasal aperture.®

It is usually necessary to use a penlight and light
sedation to locate this opening because of the very
small size of the nostril of the donkey and his re-
sentment of its handling (Fig. 10).

Sacrum and Coccygeal Vertebrae

The shape of the donkey sacrum and the spacing and
direction of the spines of the sacrum and coccygeal

Fig. 9. Palpate the jugular vein in the upper one-third of the
jugular furrow.
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Fig. 10. The aperture of the nasolacrimal duct of the donkey is
located on the flare of the nostril rather than on the floor of the
nostril as it is in the horse.

vertebrae differ in the donkey.® Also, the location
of the end of the spinal cord and the end of the dura
differs from those of the horse. Injection of a local
anesthetic into the epidural region necessitates
knowledge of these differences. Indications for cau-
dal epidural anesthesia in the horse include surgical
procedures involving the tail, perineum, anus, rec-
tum, vulva, and vagina (as for Caslick’s suture, rec-
tovaginal tear repair, prolapsed rectum, or tail
amputation), and symptomatic relief of pain during

Fig. 11. The horse injection site between C1 and C2 (top).
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obstetric manipulations.’® Most common indica-

tions for epidural anesthesia in the donkey include
rectal or vaginal prolapse or to treat melanomas in
the tail and perineal region.’

The sacrum of the horse is a relatively flat bone
with five segments.!! The donkey’s sacrum also
has five segments, but often the first coccygeal ver-
tebra is fused to the sacrum with occlusion of the
sacro-coccygeal space.'? Further, the donkey sa-
crum is curved dorso-ventrally, directing the spinal
canal ventrally in the caudal segments. The sacral
spines point backwards and rapidly decrease in
length caudally.® The spinal canal slopes back-
ward more steeply to end at the third coccygeal
vertebra. The spinal cord ends at the second sacral
vertebral segment, whereas the dural sheath ex-
tends back to the first or second coccygeal verte-
bra.’® The coccygeal vertebrae are much better
developed in donkeys than in horses with the verte-
bral arches of the first three being complete and
each having interarcuate ligaments. The first in-
tercoccygeal space in the donkey is narrower than
the second space.” In horses the spinal cord ends at
the junction of the first and second sacral vertebral
segments and the dural envelope at the fourth sacral
segment.® The vertebral arches of the second and
third coccygeal vertebrae of horses are incomplete
with the absence of any interarcuate ligaments.!?

In the horse, anesthesia is injected in the first
inter-coccygeal space at an angle of about 45° from
the horizontal.!! In the donkey, the injection site is
in the second inter-coccygeal space, directing the
needle at an angle of 30° from the horizontal. This
site is more suitable because there is a wide interval
between the second and third coccygeal vertebral

The donkey injection site between C2 and C3 (bottom).
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spines, and the anesthetic can be injected forward
under the second coccygeal spine. The needle can
be introduced into the vertebral canal here because
there are no large tail muscles, and the spines of the
sacral segments and the coccygeal spines are more
easily palpated in the donkey.

By observing Figure 11 and noting the direction of
the spines of the donkey sacrum, the veterinarian
will note that the appropriate injection site will be
one space further caudally than the site for the
horse.

Vertebral Formula

The vertebral formula for the donkey is C,, Tg, Ls,
S5, Cays 17 .

The vertebral formula for the horse is C;, T1g, L,
S5, Cays o1t

Reproduction
The cervical anatomy of the female donkey (jenny)
differs from that of the mare not only in size (being
longer than the mare’s and smaller in diameter) but
also in the existence of a large protrusion from the
cervix into the vagina. There are dorsal and ven-
tral folds in the vaginal region that impede passage
to the cervix, but they can be relaxed.'®

A mare does not achieve the same degree of tone to
her uterus when she is in foal to a jack.

6. Appendix 1

Hematology of Donkeys
The published studies of donkey hematology are lim-

ited. When compared with horse blood values,
many of the studies indicated that donkey mean

Appendix 1. Hemogram Values for Donkeys
All Donkeys

Analyte Mean (SD)
RBC (x10%1) 6.65 (1.05)
Hb (g/dl) 13.1(1.7)
PCV (%) 38 (5)
MCV (1) 57.9 (5.5)
MCHC (g/dl) 34.3(1.1)
MCH (pg) 19.9 (1.9)
Platelets (x10%/1) 330 (110)
WBC (x10°/1) 10.3 (2.5)

Bands (%), (X103/1)
Neutrophils (%), (X10%/1)
Lymphocytes (%), (X103/1)
Monocytes (%), (x10%/1)
Eosinophils (%), (X10%/1)
Basophils (%), (xX103/1)

0.1(0.3), 10 (20)

45.5 (11.5), 4.7 (1.7)

42.9 (11.8), 4.4 (1.7)
5.1(2.9), 510 (290)
5.4 (4.4), 580 (530)
0.4 (0.5), 40 (50)

N:L ratio 1.3(1.2)
Icteric index 2(2)

Plasma protein (g/dl) 7.3(0.6)
Fibrinogen (mg/dl) 300 (100)

levels were similar to the horse. The following are
notable exceptions. The absence of reticulocytes in
peripheral circulation was a common finding, even
after severe hemorrhage.'*2° Donkeys had fewer
but larger erythrocytes.!® Greater values for mean
corpuscular volume (MCV) were cited, averaging
55.6 (femtoliter)'® or 57.9 fl (femtoliter)'® compared
with 44 fl (femtoliter)®® for the horse. Serum lac-
tate dehydrogenase (LD) activity was higher for the
miniature donkeys than for other donkey breeds.'?
All donkeys, obese miniature donkeys especially,?
had higher plasma triglyceride levels.?* The ic-
terus index and bilirubin concentration in donkeys
were lower than values in horses.'® Serum creatine
kinase and vy-glutamyltransferase activities in don-
keys were higher than values for horses.’® Influences
of age and sex on hematologic and serum biochemi-
cal values were noted but not consistently among
the studies.

7. Appendix 2

Normal Temperature for the Donkey

The temperature of clinically normal donkeys
ranges from 36-40°C, (96.8—104°F) with a diurnal
variation.®* The average rectal temperature is
37°C (98.6°F).3?

The donkey has diurnal variation.

Appendix 2. Blood Chemistry Values of Donkeys

All Donkeys-Average

Values
Analyte Mean (SD)
Serum Protein (g/dl) 7.2(0.7)
Albumin (g/dl) 3.3(0.3)
Globulin (g/dl) 3.9(0.7)
A:G 0.9 (0.2)
Total Bilirubin (mg/dl) 0.1(0.2)
BUN (mg/dl) 18 (5)
Creatinine (mg/dl) 1.1(0.3)
Glucose (mg/dl) 84 (22)
Cholesterol (mg/dl) 108 (30)
Creatine kinase CK (U/L) 64 (43)
Aspartate transaminase AST (U/L) 487 (119)
Alanine transaminae ALT (U/L) 18 (32)
L-iditol (sorbitol) dehydrogenase ID (U/L) 3(1)
Alkaline phosphatase ALP (U/L) 236 (75)
G-glutamyl transferase GGT (U/L) 69 (29)

Lactate dehydrogenase LD (U/L) 427 (161) **600 (194)

for miniatures

Inorganic Phosphorus IP (mg/dl) 4.3(1.3)
Ca (mg/dl) 11.8(0.8)
Mg (mg/dl) 2.6 (0.4)
Na (mEq/L) 141 (4)
K (mEq/L) 4.2(0.6)
Cl (mEq/L) 102 (3)

From Zinkl JG, Mae D, et al. Reference ranges and influence
of age and sex on hematologic and serum biochemical values in
donkeys (Equus asinus). Am J Vet Res 51:3, 408—413.
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® Minimum body temperature in cool early

morning hours as low as 35.5°C, (95.9°F)

® Maximum body temperature is 39.0°C

(102.2°F) and is reached at noon for ambient
temperature ranges of 16—40°C (60-104°F)

® When exposed to 46.0°C (115°F) ambient tem-

perature, the body tem})erature did not rise
above 39.2°C (102.2°F)3

® The highest observed temperature was 39.5°C

(103.1°F) for animals that were dehydrated for
36 h and then taken for a 12-h walk in the
desert at the rate of 70—80 m/min. Under
this severe condition, the donkey seemingly
had no difficulty in keeping cool and prevent-
ing any explosive rise in rectal temperature.?*

® Hypothermia in donkeys was defined as

having rectal temperature below 35°C
(95°F). Hypothermia is a problem in donkeys
during cold winter months and may not be
secondary to other disease or related to diet or
management.3?
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