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Diagnosis depends on finding the typi-
cal organism in blood smears taken from
peripheral blood. The diagnosis mayv be
confirmed by inoculating  laboratory ro-
dents.

Postinortem lesions parallel the clinieal
lesions.

Treatment should include the use of
quinapvramine sullute in the elephant, and
in the black rhinceros diminazine aceturate
at the rate of 6.0 g and pyrithidiam bro-
mide at the rate of 3.0 gnu ™ There were 40
per cent deaths in treated black rthino-
ceroses. which were thought to resalt from
heavy loads ol alimentary canal nema-
todes, ™

Theileriasis (synonyvi, piroplasimosis)
(Theileria spp.. Nuttallia loxodontis) has
heen reported in the black rhinoceros,
white rhinoceros, and the Alvican cle-
phant s Theileriasis is characterized
as an acute febrile protozoal infection. The
parasite invades the ervithroevte bt does
not mubtiply or destrov the cedl. Rarely doces
the infection produoce anemia.

Lungicornis  (SYnonyin,  ¢apeworins)
Mammmomonocamus lovodontus) have been
reported in the Alrican clephant™ and Dic-
tyocaulus arnfieldi hus e been reported in
Hortman's zebri, The M. loxodontus occur
primarily in the bronchial passages and tra-
ched. Linge masses occitding the daiv pas-
sares have bheen reported. .

Diagnosis of lungworms may he made
by finding the ova in sputum or feces.

Treatment for lungworms in elephants
has not been desceribed: however, levami-
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sole should be useful orally at 10 mg per ke
of body weight.

Stomach bots have been reported in
the zebra, rhinoceros. and African elephant:
Gasterophilus pecorum in the zebra: Gyro-
stigma pavesii in the white rhinoceros and
the black rhinoceros (Fig. 18-37), G. con-
jugens in the black rhinoceros; and Platy-
cobboldia loxodontis and Pharynozobolus
africanus in the African elephant.'®- 3 The
adult flies lay their ezgs around the nostrils.
the hom base of the rhinoceros, and the
trunk sulcus of the elephant. The larvae
migrate through the tissues to the stomach.

Clinical signs of stomach bots are usual-
ly minimal: however, the eges mav be seen
attached to tacial haies: bots or pupae may
be found in the feces. Large numbers of P
loxodontis and P. africanus have been
found in the trunk, mouth, and pharvnx of
the African celephant.

Diagnosis of stomach bots is made by
finding the laree farvae or pupac in the onl
cavity or teces of the host, ™29

At postmortem examination ot stomach
bot victims large flv larvae are tound at-
tached to the epithelial area of the stomach
mucosi. Sometimes  large concentrations
are found at the pvloric outlet. The larvae
have strong attachments to the tissue: thev
feed on the tissue Huids released by the
\\‘()llll(l.\.

Treatment of stomach bots should in-
clude the administration of organophos-
phate vermifuges (Neguvon or Dyrex) at the
rate of 30 to 80 mg per kg of body

\\'eight.“‘ 194

Figure 18-37 Heavy infesta-
tion of stomach bots, Gyrostigma
pavest, ur a white rhinoceros.
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. Figure 18-38 Mass of Parascaris equorum from
the smail intestine of a Grant's zebra.

Custric nematodes (Pabronema afri-
canum and P.orhodesiense and Kifuluma
spp.) have been reported in the African ele-
plant. The male nematode is 40w in
leneth and the female is 37 mm ™

Nematodes of the small intestine have
1 been lfound in the zebra, black rhinaceros.
white rhinoceros, African elephant, and
Asian eleplunt: Parascaris equortune. Ox-
yuris equi. and Strongylus culgaris in the
zebra (Fig. 18=38); Strongylus trcemletti.
Nilulume spp.. Quiloniua africana. Q. purta,
Q. rhinovcerotis, Paraquilonia  hrumpti.
Murshidia spp.. Buisson spp.. and Khalilia
spp. in the black and white rhinoceros: and
Murshidia spp.. Quilonia spp., and Amiru
spp. in the African and Asian elephant.

Clinical signs of intestinal purasitism
include loss of body weight, anemia, gas-
troenteritis, and colic. Verminous an-
eurvsms occur in the anterior mesenteric
artery of zebra that have heavy infestations
of Strongylus culgaris.

Diagnosis of intestinal nematode intes-
tation is made by finding ova by the stan-
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Nematodes of the cecum and eolon (Ox-
yuris karamaoja. Habronema khalili. Para-
hronema rhinocerotis) have been reported
in the white and black rhinoceros and the
elephant. ™2 Nuany of the parasites listed
as gastroenteric nematodes ol the elephant
and rhinoceros e loand in the colon.,
These parasites have not heen inerinted in
chinical discase.

Treatment of ceeal and colon nema-
todes should include the saane anthelmin-
tics as nsed tor castroenteric nematodes.

Haookworms (Grammocephalus  inter-
medins) ocenr in the Luee intestine of the
white and blick rhinoceros and the ele-
phant. % Crammoce plialus cluthrotus is
{found in the bile duacts of both the Afvican
rhinocerns and the elephant. Tn hoth cases.,
bhile stones have occeurred concnrrently,
Treatment is the sime gs for the other vas-
troenteric nematodes, -

Taupceworms (Anoplocephala valgaris
and Anoplocephala <spp.) have beenepot-
cd i the black rhinoceros, white shinocer-
os. Asian rhinoceros, and i the zebra and
other exotic cauids ™% This tapewaorm
has a reported Teneth ol 12 ¢ aval forms
ol Anoplocephala spp. develop in anites.
which wre then ingested by the host, Hivda-
tidd evsts have heen reported in the liver of
the Asiin elephant, bt no reference s
avadluble for tapeworms i the Afvican ¢le-
phant.

Diagnosis of tapewarms in the zebr,
tapir. and pachyvdenns mav be made by
finding the ova or proglottids in the feces.

Treatment ol tapeworms should in-
clude the use of Diphentlane-70 (Taniatol)
orally at the rate ol 40 g per kg ™% 7

Trematodes (Brumptia bicaudata. ali-
mentary canal of the Afvican elephant; Fus-
ciolu jucksoni. bile docts of the Mrican
clephant: Gigantoutritan  gicantoatrivm,
Glyptamphistoma  paradoxum,  Macro-
pharynx sudanensis. Nilocotyie pysmaea.
N. hippopotami. and Nilocotyle spp. in the
Nile hippopotamus) are reported frequent-
Iv: however, little s known abont thewr life

. dard flotation techniques. cveles and  the  pathology  they  pro-
Treatment of gastrointestinal nemato-  duce. ™ ™% Brymptia cigas is a laree
™ diasis in the zebra. tapir, rhinoceros, hippo-  Huke randging in size from 12 to 15 mm by 7
, potamus, and elephant should include the  to 9 mm. It lives in the colon of the Atvican
4 use of thiabenduzole at the rate of 30 to 60 elephuant and produces ova that measure
pe MY pET ki of body weight 433 v dsags i e g 119 [y 0.076 mm. Fasciola jucksoni are
Levamisole mav be used at 10 myg per ku, forund in the biliary svstem ot the African
and mebendazole may be used at S my per  elephant and are otten associated with bili-
ke of body weicht. ary stones, In one case. anemiw and hypo-
-
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protcinemia were attributed to Fusciola
jacksoni. Treatment with 10 mg per kg of
Nithoxvnil subcutaneously seemed to help
resolve the problem.™®

External Parasites

A great variety ol flies and ticks have
been associated with the African unguiate,
including the zcebru, rhinoceros. and ele-
phant.

Mange (Chorioptes bovis, Sarcoptes
scabici. and Sarcoptes tapiri) has been re-
ported  in  the  zebra,  elephant, and
tapir. " WS Cligrioptes bovis has a predi-
lection for the hind feet of the host in the
area of the pastern. Sarcoptes infections can
cover the entire hody, with the heaviest
infections oceurring on the limbs and dorsal
midline.

The characteristic clinieal siens ol sar-
coptic mange are increased serulfiness tol-
lowed by zones of ervthema, pruritus. hy-
perkeratosis, and serum cerust formation.
The gray to brown crusts may he 2 to 3 em
deep: they dry out and crack, leaving wide
Lleeding fissures. Severe lesions around the
cars, eves, and mouth result in debilitation,
blindness, anorexia, and death,. The bur-
rows of the mite are reported to reach
depths of 15 mm. -

Diagnosis is made by findine the mite
o microscapic examination ot skin scrap-
ings. Treatment ol wange consists of sprav-

oy
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ing or dipping with commercial dips de-
signed for equines. These may be spraved
with a Gordon spraver or put in the pool for
a dip. Lindane based dips have been used
successfully.

Ticks - Amblyomma rhinocerotis. Der-
macentor rhinocerimus are typical ticks ot
the white and black rhinoceros; Amblyom-
ma tholloni, Dermacentor circumguttatus
are typical ticks of the African elephant)
occur commonly on the zebra. tapir. and
pachvderms.'" 3 Several genera of ticks
belonginy to the family Ixodoidea are in-
volved. Ticks seem to prefer the tail foids.
groin areas. and open wounds for attach-
ment (Fiz. 18-39). D. circumguttatus has
been incrimated in the transmission of the
epervthrozoun Nuttalia loxodontis.

Treatment of tick infestation can vary
from removal of the individual parasite to
spraving or dipping with acaracides pre-
pared for domestic horses.

Lice -Haematomyzus elephantis) have
been reported on Asian and African ele-
phants (Fig, 18—().32 112 o

Trichodectes equi oceur on
equids und zebras.

Clinical signs of louse infestation in-
clude pruritus resulting in self-inflicted
scratches and bruises. Papules and the high-
est concentrations of mites and lice oc-
curred benind the ears. The nits are finniy
attached to the hair (Fig. 18-11).

Treatment of louse infection in the
cquines. tapirs, rhinoceroses, elephants,

exotic

Figure 18-39 Heavy tick nfes-
tation (base of ears) in a black rh-
noceros with a severe snare wounc
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Figure 18-40 Louse (Haematomyzus elephantis)
from an African elephant (Courtesy of K. K. Kane.
St Louis Zoological Gardens. St. Louts, Missourt)

and hippopotamuses may include the use of
commercial shampoos or dips approved for
horses. These are applied with a spraver or
a fiber bristle scrub brush or a dip in their
poul. A thorough rinsing should follow a 135
minute treatment. .

Figure 18-41 Louse nits firmily
attached to eiephant hair. (x100.)
(Courtesy of K. K. Kane. St. Louis
Zooiogical Gardens, St. Louis. Mis-
souri.)

Fitarioid  dermatitis  (Stephanofilaria
dinnikid has bheen reported in the black
thinoceros of South Adrigs o0 o 1 sz
The iesion is produced by dermal activities
of the adolt filiria (3 to 6 mum long and the
miciolilaria (30 g long). The parasite is
transmitted by o Hy that ingests the mi-
crofilaria while feeding on the lesion.

Clinical signs of hlaroid dermatitis in-
clude a well-demarcated, depigmented le-
sion 10 to 12 em in diameter. The lesion is
usually fissured and draining serum or
blood as a result of self-inflicted trauma
during attempts to relieve the pruntos. Hy-
perkeratosis develops in chronic esions.

The lesions mayv be unilateral or bilat-
eral and are mvariabiy located on the mid-
thorax just posterior to the forelimbs (Fia.
18—2..

Treatment of fikuioid dermatits should
inchude the topical applications »f insecti-
cides dindane base) in minerai oil. The
topical application of a1 mixture of 10 per
centiodoform. 10 per cent sulfanilamide. 10
per cent BHC (75 per cent) 20 per cent zine
oazide. and- 30 per cent Stockholm tar has
been reported to be snccesstul ~#? Spraving
with pyrethrin will climinate the ties that

pemetuate this evele.
' Biting flies reproduce in the manure of

zebras and pachyderms. The house fiv and
stable dy have been controlled 10 the ma-
nure of the white rhinoceros by feeding
Thompson-Havward TIT 6040 (N=s-chiioto-
pheny)-N'-(2.6-diluorobenzovhurea) at the
ate of 0.1 my to 1.0 my per ke of feed.?!
The insect growth inhibitor interferes with
the formation of the pupal cuticle.
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Figure 18-42 Filaroid dermatitis in the foreflank
of a black rhinoceros. The well circumscribed crusty
lesion is characteristic.

DISORDERS OF THE SKIN

The skin of the zebrais very sinilar to
that of the domestic horse; the skin of the
tapir is physically stmilar to that of the
swine: the skin of the rhinoceros, hippopot-
amus, and elephant is extremely thickened
(primarily as a widening of the dermis),

leading to the cencral clussiication of

pachvderm, or thick skin. In the pachy-
derms, the skin over the feet and cars s the
thinnest. Skin thicknesses of 2.5 to 3.5 ¢em
occeur on the dorsal and lateral cervieal areas

ol the rhinoceros and at the lateral aspects ol

the limbs and body ol the elephant. The
thickest skin occurs in the rhinoceros and
oceurs in the platelike folds of skin and the
callosities in the nuchal hump of the males.

The hippopotamus “sweats” to cool it-
self and to keep its skin moist. The skin
secretions of the huee niver hippopotamus
are oilv and reddish brown, civing rise to
the mivth that the animals “sweat blood.™
The skin seeretions of the pyemy hippopot-
amus are a foamy white, especially around
the cars and tail.

Aculsive wounds may occur as the re-
sult of intraspecific trauma caused by bite
wounds in the zebra (Fig. 18—43), tapir, and
hippopotamus: by entanglement in wire
such as snares. fence wire, or cable: or by
decubitus uleerations.

As aresult of the great dermal thicken-
ing with relatively limited blood supply,

healing of lacerations and avulsive wounds
is very slow. There is a great tendency for
the skin to drv and retract, leaving great
vaping wounds that attract flies.

Treatment of avulsive skin wounds re-
quires daily irrigation with antibiotics and
healing oils after granulation occurs. When
healing begins, it will be by second inten-
tion and may be recognized by the appear-
ance of granulation tissue at the edges of the
wound.'! The animal should be given tet-
anus antitoxin if it has not been previousl."
vaccinated with tetanus toxoid.

A pox disease has been reported in the
Asian elephant. The syndrome occurs in
traveling circus elephants.®- 1913 The le-
sions are especially severe around the oral
cavity, the soles of the feet, and the pre-
puce. ;

The hom of the rhinoceros is an acces-
sory skin structure on-the dorsum of the
nasal and frontal area of the head. There is
no bony core or direct attachment. The hom
is made up of linear fbers and Rbrils of
collagenous connective tHssue that are ce-
mented together by an amorphous colla-
en.

The resulting structure is a hard, hoof-
like material that is easily polished. The
buse of the homn is slightly concave and is
loosely attached to a fibrous subcutaneous
laver that is then attached to roughened
arcas on the skull. The anterior horn 1s
normally many times longer than the poste-
rior horn. Anterior horn measurements of 24

Figure 18-43 Severe bite wounds on rear legs of
onager foat oroduced by jack. (Courtesy of E. Masch-
gan. Chicago. illinois.)
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Figure 18-44 The use of a
chain saw to remove excessive
horn growth in a white rhinocer-
os. (Courtesy of C. Gray, National
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Figure 18-45 White rhinoceros tw0 hours

after breaking off anternor horn
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SR S o ' adult, free-ranging, male white rhinoceroses
o ) ‘ revealed an average length of 38.4 cm and
a basal circumference of 71.75 cm in 16 itee-
ranging females. the averaze length or the
anterior horn was 60.63 ¢m and the basal
circumference was 60.88 ¢m.? The males
possess shorter, bulkier horns than do the
females.

Treatment of excessive horn growth re-
quires re-evaluation of the diet to reduce
any excess protein and trimming of the horn
to the approximate normal shape with a
chain saw (Fig. 18—4), rasp, and wood
) .. plane.

- ' R The abnormal wearing or grooving of
- : . - the horn by rubbing on concrete walls.

Figure 18-46 Tender front feet and stiff gait pro- cables, and Hoors can be reduced by provid-

duced by laminitis in a tarpan horse. ing vertical posts or tree trunks for occupa-
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Figure 18-47 A, Hornlike papilloma on the foot of a black rhinoceros. 8, Normal foot of a black rhinoceros.
C. Photomicrograph of papilloma removed from a black rhinoceros.
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[

tional therapy and coverage of the concrete.
Half posts may be bolted to the walls.

The complete.loss of the anterior horn
usually occurs as the result of trauma, either
self- or otherwise inflicted, from o lateral
direction. The loss of the horn leaves a raw,
bleeding surface 15 to 25 ¢m in diameter
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(FFig. 18—3A-C). The horn will rezrow to its
original length in one to two vears.,

Treatment of the raw surtace leit by the
horn shonld include topical appiication of
antibiotic ointment plus pyrethriz sprayv to
keep the flies away. These can be applied
with water guns.
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IFoot problems are comumon in ele-
phants. rhinoceroses, and equids. Lamini-
tis, or founder. occurs in the exotic equids
(I7ig. 18—46). As in the domestic cquine, the
discase is characterized by an infliunmation
of the laminac of the hoot. Acute or chronic
stages oceur. and one or all four feet may be
involved. .

The ctiology of laminitis is thought by
some to be related to histamine or hista-
mine-like bacterial toxins that are produced
following consmmnption ol large quantities
of wain or cold water following exercise.

The clinical signs of Luninitis include
sudden onset, increased rectal temperatures
to 106°F sweating, and reluctance to move.
The pulse of the digital cortex is hard, and
the foot is wirm to the touch. An cdematous
Huid collects between the third phabny and
the wall of the hoot that deflects the bony
toe downward. The normad pull of the deep
flexor tendon aggravates the problem. In
chronic cases the dorsal and ventral surfaces
of the third phalany hecome avascular, pro-
ducing a long, distorted hool with a con-
cave anterior wall,

Treatment of laminitis should include
local cold packs, corticosteroids, a purga-
tive, and antihistamines. Chronie Laminitis
may be treated with phenvibutazone.

Sole abscesses may he drained by curet-
ting with a hoot knife. A leather hoot should
be emploved to keep the abscess free of dirt
and munure.

Zebras and exotic equids sometimes

Figure 18-49 Using an eleci'”
sander to trim the feet of an immooii 28«
Asiaic elephant.

Figure 18-50 Chronic Candida albicans !
tion of toe of Asiatic elephant :Courtesy of E. Mas
gan. Chicago. lllinos.)

g 8

show excessive arowth of the hcoves. Tre.
ment includes the proper repair and tron
ming in the sume manner as in the domest:
h()l'\'(‘. ’

Interdicital lesions. such as papillomas
calluses. corns, and cuticle overgrowt
occur in the rhinoceros and elephunt (Fiu
18—17A-C).'

The treatment for interdigital calluses
and hoof overgrowth in the rhinoceros an”
elephant includes proper trimming (Fig
18—8A-F) and softening with mineral
oil. This often requires general immobilize-

TermeeTy tem AlTEe N e ey
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Figure 18-51 Black, rninoc-
eros wearing a foot bandage.
-
-
)
F
4
tion to accomplish trimming of the rhinoce- DISEASES OF THE CIRCULATORY
#  tos and elephant foot. using a rasp with an SYSTEM
~interchangeable blade, a draw knite. and an
4 electnic sander (Fig. 18—49). Deep crevices The normal cirenlatory system ol the
need to be opened and trimmed to prevent  zebra, exolic cquine, tapir, or rhinoceros
the buildup of manure in them. Chronic in-  parallels the - cardiovascular anatomy and
terdigital lesions (Fig. 18-50) or sole dis- physiology of the domestic horse. The
ease may be kept clean with bandages (Fig. most {requent discase svodrome observed
=  18-51) or with boots fashioned of leather or i the corminous ancurysm of the anterior
canvas. Cracked toes on elephants are treat- S omesenteric artery associated with strongy-
. ed with acrvlic dental repair material like lus vulgaris infections. .
- cracked horse hooves (Fig. 18-52). Routine
. trimming of the elephant foot is usually ac-
complished by the trainer or handler under
voice commands.
- A fibrosarcoma has been reported in a
’ four-vear-old captive African elephant.®?
- The 3 em tumor occurred on the medial
~  aspect of the carpal area. Local anesthesia
™ was used and the tumor removed. A pen-
dulous fibropapilloma was removed {rom
<4 the vulva of an Asian elephant. The tumor
- took 18 veuars to develop. It was removed
: under xvlazine tranquilization and local an-
esthesia . 's?
e Segmental gangrene and sloughing of
= an elephant ear has been reported after the
intravenous injection of phenvlbutazone.™?
_, One of the authors has seen this same phe-
nomenon after the administration ol glucose
™  through the ear vein (Fig. 18-33).
" Freeze branding for identification has
< been used on the skin of elephants (Fig.
- 18344 and B).
Cuataracts have been observed in cle-
.‘4 pl?}lllts. ;1T1dl I.u\\‘e l)()el? surgically r'emo\'e(l. Figure 18-52 Cracked toe in an Asiatic elephant
using a suction technique to break up and  (Courtesy of Dan Knox. St. Lous Zoological Gardens
m remove the cataract (Fig. 18-33).

St Louis. Missour )
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elephant after injection into ear vein.

The aortic arch in the rhinoceros and
clephant is elliptical in shape, has a dorsal
wall thickness of 3to T mmuand a ventral wall
thickness of 2 to 3 mm respectively, !5 03
The origin of the elephant aorta is 7.5 em
across its widest point; the coronary vessels
are 2 ¢m in dineter at the os!#

The anatomy of the elephant heart (Fig.
18-56) is unigue in that a double apex
oceurs as  result of an increased develop-
ment of the richt ventricle, and paired an-
terior vena cavaexist. A ood gross descrip-
tion of the elephant arterial system has been
made by Sikes. e ,

Blood transiusions and fluid therapy are

Figure 18-53 Partial ear sloughing in an Asiatic

Figure 18-55 Cataract
Asiatic elephant.

removal from

recommended for treatment of nutritional.
hemorrhagic. or parasitic anemia. Transiu-
sions of the exotic equine and the pachy-
derm should be thought of in terms of val-
lons rather than pints. ™

DISEASES OF THE RESPIRATORY
SYSTEM

The respiratory svstem of the zebm.
exotic equid, hippopotamus, and rhinoceros
“is similar in anatomy and physiology to the
respiratorv svstem of the domestic horse.™
The respiratory system of the elephant

Figure 18-54 A, Freeze pranding for identificauon of an African eiephant immobiiized with MS9. 8, "3rand-

ing iron ' cooted 10 -70" C in dry ice and alcohol mixture.
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begins with the elongation and joining of
the upper lip and nose (trunk). The strong
prehensile trunk is innervated by the sec-
ond branch of the fifth cranial nerve.™ The
trunk of the Asiatic elephant is more flex-
ible and is capable of more extension than
that of the Afvican celephant. The anterior

EIS SR Y NS

nares of the trunk are an average 2.5 emin
dimneter.® The trunk is also nsed to suck
water up to about one half of its lenath: the
water is then blown oat into the oral cavity
for swadlowing or over the hody Tor cooline,
A trankfnd ol water ranges frons §to 10 ke in
weight,™ The Asiatic clephant is reported
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right pulmonary vein

left pulmonary ven

postesior vena cava

left anterior vena cava
right cardiac sinus
nght coronary artery

fatty mantle

50 cm

nterventricular branch
of right coronary artery

areat cardiac vein

B -

middle cardiac ven

50cm

Figure 18-56 A, Lateral view of elephant showing the

mm Posterior dorsal view of the elepnant heart.
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pulmonary arch

aortic arch

ductus arteriosus

N right cardiac sinus

”~
Ca\)
= ——right coronary artery:

35cm

c <
.t

infundibular branch

great cardiac vein
left corcnary artery: kink
of circumflex branch

left coronary artery:
interventncular branch

fatty mantie

great cardiac ven

35 cm

to hav ¢ valvelike Toramen connecting the
richt i Teft nasal passages approximately
13 ¢ from the distal end. This strueture has
nat bheen observed i the Afvican ele-
phant.™

The clephant trachea is surprisingly
onbv 53 to 7 e indicancter and 30 cmoin
Feneth. ™ The tachiea rings are sturdy hut
incomplete dorsallve Twao  short bronehi
Linve only live ta sin tracheal rings bhefore
they enter the laung parenchyma ™

The clephant Tung Luls to collapse.
mnch like that of the domestic horse, The
pleural cavity is absentin the elephant. The
parictal and visceral plenra are finmly at-
tached at the thoracie wall and diaphragm.
Lung expansion and lilling is produced en-
tirely by movement of the thoracie muscula-
tures. Lo sternal recumbencey elephunts show
great respiratory distress, including apnei.
Prcewmonia and pulmonary tuberculo-
sis are common respiratory discases of the
rzebra, tapir, rhinoceros, and clephant (see
Infections  Discases). Chronie  bronchial
puenmouia ocenrs in all species presented.
A thoracic heave line mav develop.

The lungs of both the rhinoceros and
the elephant show a tendencey to have blunt

»
1.4

Vs
Figure 18-56 Continued C. Ventiolateral view of the elephant heart. (From Sikes. S.: The Natural History of
the African Elephant New York. American Elsevier. 1971}

rounded edges and lack a definite gross
tobulation. The right tung is larger than the
lett in both the rhinoceros and the ele-
phant.

Acute post-anesthesia. or neuroleptic,
cdema has been reported in the zebra and
the tarpan horse.'™ "™ Clinical signs in-
clude flured nostrils, tachyeardia of up to
120 beats per minute, and tachvpnea of up
to 60 respirations per minute.

Treatment includes passing an endo-
tracheal tube and providing intermittent
positive  pressure breathing  assistance.
Thirty-five to 45 em of H,O pressure with a
fast flow should be used. Four 10- to 12-
minute treatments per hour have heen nsed
successtully.

Lacerations and trauma to the trunk
oceur.

The trunk of an African elephant was
pinched ol by the closing ot a large iron
gate. The stump healed satisfactorily and
the elephant learned to pick up tood with
the side of its trunk.

Lacerations of the trunk often penetrate
into the nasal passages. Catgrut should be
used to close the internal musele, and stain-
less steel wire should be used to close the
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\
TABLE 18-9 DENTAL FORMULAE OF ZEBRA. TAPIR, RHINOCEROS,
HIPPOPOTAMUS, AND ELEPHANT®. 10 0

i [o4 P/M M ToTAaL
Zebra 3/23 171 3-4/3 3/3 40-42
Tapir 3/3 /1 4-3/4 3/3 42-44
Rhinoceras “0/0 0/9 4/4 3/3 28
Hippopotamus 2-31 1 4/4 373 38-40
Elephant 1/0 0/0 3/3 3/3 26

skin. The elephant should be watered di-
rectiv into the mouth by means of a hose
until the trunk heals.'®

DISEASES OF THE DIGESTIVE
SYSTEM

With the exception of the oral cavities
and dental formulae (Table 18-9), the ali-
mentary canal of the zebra. exotic equine,
tapir, rhinoceros, and elephant are almost
identicul to that of the domestic horse.™
The teeth of the equine, zebra, exotic
equine, rhinoceros, and elephant may be
used for age determination (Table 18-10)-
The mouth of the rhinoceros lacks incisors
and canine teeth. A comified fringe is pres-
ent at the mucosal-tegmental junction of the
lower lip of the white rhinoceros. The
fringe runs the breadth of the lower lip, is
leathery, and is 1 to 2 em long and 1 to 2 mm
thick.

The esophagus of the equine, tapir,

" TABLE 18-10 TOOTH ERUPTION SCHEDULE FOR
ZEBRA. RHINOCEROS, AND ELEPHANT? - 109- 180

7 dcauted boluses (Fig 18-38A and B).

rhinoceros, and elephant has a functional
but anatomically collapsed Tumen, There
are heavy lavers of longiindinal und cirealar
musculuture. The esophuagus enters the car-
din of the single stomach at a definite cardial
zone that is covered with squumons epithe-
lal tissue. The squamons epithelial area is
separated from the shindular area of the
stomach by a prominent plica marginale.
The anatomy of the small intestine, colon,
cecun, and rectum of these species paral-
lels that of the domestic horse (Fig, 18-37).
The normal feces ot the equine. zebra, tapir.,
Jthinoceros. and elephant is formed into des-

The liver of the zebra, exotic equine,
rhinoceros, and elephant lacks a callblad-
der,

Broken tusks are a common problem in
both the elephant aud the hippopotamus, I
the pulp cavity is not disrupted or entered
by the fracture or fanldt, the raw sharp cdue
may be “flowted™ to w sinooth saic edue.

In many instances the tip of the tusk is

GRANT'S GREVY'S MOUNTAIN BrLack
TooTH ERUPTION HORSE ZEBRA ZeBRA ZEBRA RHINOCERGS ELEPHANT

Temporary central incisor 1wk 1 wk <1 wk 1 wk - -
Temporary lateral incisor 4-8 wk - i mo 1-3 mo - Birth
Temporary corner incisor 8 mo 6—8 mo - 6-9 mo - -
Permanent central incisor 22 yr 1-3/4 yr 2% yr 2% yr - -
Permanent lateral incisor 32 yr 22 yr - 32 yr - 1yr
pPermanent corner incisor 42 yr 3-1/4yr - 4yr - -
Canine 4yr — - 32 yr - -
Temporary premolar-4 1wk - - - 3-S5 mo -
Temporary premoiar-3 1 wk - - 8irth 2-3-1 mo -
Temporary premolar-2 1wk - - Birth 3-1/5 mo -
Temporary premolar-1 - - - - 1yr -
pPermanent premolar-4 4 yr - - 3%y 18 mo -
Permanent premolar-3 3yr - - 3yr 2yr -
Permanent premolar-2 2Y2 yr - - 3yr 2yr -
Permanent premolar-1 5-6 mo - - - 20 mo -
Molar-1 9-12 mo - - tyr 18 mo -
Motar-2 2yr - - 2yr 7yr -
Molar-3 3V:—4'2 yr - - 3yr Mature -
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bhroken off. exposing the pulp cavity (Fig.
18-39). inlcction can be prevented. dental
amadgam or metal caps may be used to plog
the ity I severe infection ocenrs, re-
moval of the tusk mav be necessary. In one
report the tusk wus rotated back wnd forth
with « pipe wrench while the root was
being loosenced with an elevator (long
shanked serew driven )™ The resulting root
cavity should he irricated recabhy with an-
tibioties.

Frequently the tusks ol the elephant
will grow medially torming a bridge over
the dorsal aspect of the trunk. The abnormal
posttion of the tusks will inhibit dorsal ex-
tension of the tnnk. The tusk may be sawed
through at the junction of the middle and
distal one third or gradually returned to its

nonual position by means of an orthodontic
device (Fiz 18-604 and B).

Dental caries has been reported in 4
river hipponotamus. "

Ulcerations of the mouth have been
observed in tapirs (Fig. 18-61). Gastric
ulcers occur regularly in the newly acquired
zebra and rhinoceros. The gastrice nleer syn-
drome is apparently the result of acute psy-
chologicat «tress (Selye’s syvadrome) pro-
ducing anorexia nercosa.

Clinicul signs of gastric ulceration in-
clude anorexia. pale mucous membranes.
enteritis. hemorrhagic enteritis. abdominal
colic, and anemia.

The characteristic postmortem findings
in the wgastric ulcer syndrome are a large
fresh ulceration through the gastric mucosa.

Figure 18-58 A Normal feces oi the eiephant. 8. Normal feces of the rninoceros. Both the black and white

rninoceros defecate in dung heaps
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= Figure 18-59 As:iatic elephant with a tusk infection
‘ ' . .
= thick gelatinous edema of the stomach wall.  electrolvtes in the drinkine water. paren-
and fresh hemorrhage into the gastric teral vitamin-theram (mc!n(lmg Aund B-
llumen complex). and blood transtusions.
Treatment of gastric ulcers in ‘ll"IC r.hi- Colitis X oceurs in n(.‘\\'?‘,\" 11Cf1‘“4“'_’~"‘?
™ oceros should include mild tranguilization  zebras. exotic cquids. tapirs. rhinoceroses
with acepromazine or promazine [1Cl. oral and elephants. The canse s usually a bacte-
[ ]
-
|
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-3
2
- -3
..
2
. Figure 18-60 A and 8. Adjustable ortho- K
- dontic device used (o straighten efephant
) tusks having severe medial detlection (From
National Institutes of Health. JAV M A 147
November 15. 1965.)
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il bloom assoctated with o sudden in-
crease in bacterial Hora vesulting from the
sudden introduction ol o rich diet or a
chance in diet and the resulting production

ol endotoxins and exotoxins. ¥

Clinical signs of colitis X include se-
vere projectile dastroenteritis, dehyvdration,
and depression.t™ Death ocenrs in chronic
untreated cases.

Treatiment of colitis X should mclude
clectrolvte and fluid replacement therapy.
This may be administered in the drinking
water. ™ Sullamcethazine to lower the bacte-
rial population of the alimentiry canad may

Figure 18-61 A-C. Tongue of a Malayan tacir
with severe ulceration.

also be considered. Parenteral vitamin ther-
apy should be instituted, with special atten-
tion to vitamin A and B-complex vitamins.
Rectal prolupse has been reported in
the tapir and Indian rhinoceros (Fig. 1862
A and B)and has been obhserved in the zebra
by one of the authors.** Enemas are given to
remove all fecal material. then 5% alum or
granulated sugar is massaged into the mu-
cosa to reduce edema. Once the edema is
reduced sufficiently, the prolapsed rectal
tissue is replaced and held by a purse-string
suture threaded through preplaced loops of
umbilicul tape. Rectal prolupse is common
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Figure 18-62 A, Prolapsed rectal tissue in an Indian rhinoceros. &. Pursestring suture technique usead to
restrain prolapse. (From Ensley. P. K., and Bush. M.. J. Zoo Anim Med. 7:22-25. 1976.)

in the tapir. The use of a watering pool for
detecation may help to prevent the pro-
lapse. In one case involving a tapir, the
rectal prolapse was corrected by an abdom-
inal surgical approach in which the muscu-
lature of the rectum was spot sutured to the
right abdominal wall.?®

Biliary stones and hepatic cirrhosis
have been reported in the elephant, zebra,

and tapir, and have been observed by one of

the authors in the black rhinoceros (Fig.
18-63). The biliary stones are usually asso-
ciated with infestations of bile duct nema-
todes. Grammocephalus clathrotus. flukes.
or salmonella infections. ™ ™ The stones
observed are soit, amorphous, and waxy, are
brown to black in color, and made up of bile
salts and cholesterol. Some icterus has been
associated with bilianv stones in the ele-
phunt.

Intestinal blockage has been reported
and observed by the authors. One was
caused by the scarring of the digestive tract
in @ Grevy's zebra, with resulting shrinking
of the lumen.

Enteroliths have also been reported in
the zebra (Fig. 18-64A and B). Enteroliths
usually deposit on a toreign body. The en-
teroliths are primarily ammonium and mag-

aestnm phosphate. The source of wmmon-

ium phosphate is commonly thoueht to be
dietury bran consumed in large amounts.
Signs of obstruction include anorexia, de-
pression, and signs of colic. Treatiment in-
cludes oral administration of mineral oil and
warn water and minerad oil enemas.
Constipation occurs regnbarly in wean-

ol aY
;'tg t jjg;:g

Figure 18-63 Biliary stones in the bile ducis of a
33-vear-old black rhinoceros.
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Figure 18-64 A. Schematic drawing of zebra colon showing tocations of enteroliths in diaphragmatic
tlexure B, Intact enterolith and surface showing concentric rings of mineral deposition. (From Decker. R. A..

et al.. J. Wildl. Dis. 77:357-359. 1975))

ling zebras, tapirs. and pachyderms. Clini-
cal signs include depression, dehvdration,
anorexia, and straining as it trying to defe-
cate.

Treatment may include oral mineral oil
or prune juice; manual evacuation or
enemas with warm water followed with
mineral oil may be necessary to break up
mmpacted feces.

DISEASES OF THE NERVOUS
SYSTEM

The brain of the zebra, tapir and
smaller pachyderms is anatomically similar
in weivht and shape to that of the domestic
horse. The brain of a 900 kilogram rhinocer-
os weighs 349 gruns. and an adult bull
African clephant’s brain weighs 1.2 to 5.4
kilograms. ™"

Sunstroke has heen veported in the Asi-
atic elephant. The svndrome was character-

ized by convulsions. agitation. and death
resulting from cerebral arterial rupture.

Elephants and white rhinoceroses are
subject to anorexia nervosa when captured
and housed alone or removed from a captive
group and housed alone. Adrenal cortical
exhaustion or the Selve svndrome is ap-
parently responsible for the deaths of sucn
animals.

Fibroma of the falx cerebri (Fig. 18-63)
and cholesteatomas of the choroid plexes in
the lateral ventricles were observed as in-
cidental findings by the author during the
post mortem of a Gran€s zebra that died
during transportation.

Injury to the fifth cranial nerve as it
leaves the infraorbital foramen can cause
paralysis of the trunk in the elephant'™
The elephant should be fed and watered
directly into the mouth until it learns to
compensate and feed itself by jerking its
head up and eatching the feed in its mouth.
Parenteral administration of cortisone, B-
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Figure 18-65 Fibroma of the falx cerebri in a
Grant s zebra. This lesion was asymptomatic ciimicatly

complex vitamins, and vitamin E/selenium
will hasten recovery.

Radiul paralysis has been reported in a
black rhinoceros transported in lateral ve-
cumbency for several hours.

The author has observed a case of

“sweeny” or suprascapular paralysis in an
asian clephant. The clussical semicireul
Asian clephant. The dlussical semicircuba

swinging gait occurred. as well as atrophv of

the supraspinatus and infraspinatus mus-
cles.
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Encephalomyocarditis has been report-
ed in the African clephant and can be found
in the section on infections discases.

DISEASES OF THE
GENITOURINARY SYSTEM

The genitourinary svstem of the
equine, zebra tapir. and elephant :s similar
to that of the domestic horse. The kidneys of
the rhinoceros differ [rom those of the
cquine by being multilobuled, similar to
those of the bovine. The reproductive tract
of the elephant differs in that the vagina is
long and vertical and the paired mammae
are located on the pectioral area between the
forelegs (Fig. 18-66).

Male zebras and other exotic equidae
have reproductive organs similar to those of
the domestic equine stallion. The Grevy's
zebra has large seminal vesicles containing
from 400 to 1000 ml of fluid. The tapir has
relativély small externally placed testes and
a rearward deflection ol the nonerect penis.
as does the hippopotamus and rhinoceros.
The erect penis of these animals has o Huted
flanged glans penis (Fig. 18-67.4 and B).
The erect penis ol the black rhinoceros has
heen reported to he 75 e, in leneth.

The testes of the vhinoceros are located
in the serotal fold just outside of the inguin-
al ring. The clephant's testes are located
intra-ubdomnadly just posterior and medial
to the kidneys. They are suspended from a
6.25 c¢m stalk and never descend o the
inguinal area.
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The clinical problems of the ceni-
tourtary tract ol the zebras, tapirs. and
pachvderms are similar to those of the do-
mestic horse, .

CUterine inertia has been reported in an
Astatic elephant. Parenteral administration
ol oxvtocin produced active labor contrac:
tions. and the hirth proceeded normally.

Uterine prolupse has been reported in
the black rhinoceros. A prolapsed uterus in
4Py hippopotunus has heen reported. ™
The hippopotwnus was inmobilized with
phenevelidine and  promazine. Twenty

Figure 18-67 A and B. Normal anatomy of the penis of a black rhinoceros.

units of POP were given IV. The uterus
contracted and was replaced and held in
place with four vertical mattress sutures of
umbilical tape. Recovery was uneventtui.

A variety of genital tumors have been
reported in the clephant: melanoma of the
seminal vesicle, fibroma of the uterus, cal-
cified leiomvoma of the uterus.

An adenocarcinoma of the uterus 1nd
cervix of a 35-vear-old black rhineceros hus
been recorded (Fig. 18-68A and B). Clinical
signs included anorexia, vaginal drainage of
a fetid, blood-tinged. purulent exudate.

s Pl SN ol ‘%
e R Yo

Figure 18-68 A. Adenocarcinoma of the cervix of
adenocarcinoma in uterus of same animal.

a 33-year-old biack rhinoceros. 8, Metastatic carvicat
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Figure 18-69 Photomicrograph of the kidney of a nephrotic 8razilian ta

magnesium deficiency. (H and E; x460.)

Oral admmistration of sulfonamides pro-

duced an apparent “climical recovery” for
one vear prior to death. The rhinoceros hud
becn barren throughout life.

Cystic kidneys have been reported in
the  clephant. Microuroliths, tvpical ol
magnesium deficieney, have been observed
in microscopic sections of kidnev from a
tapir fed a high bran diet (Fig. 18-69).

pr with cz!cified uroliths typical of

BREEDING AND REPRODUCTION

Reproduction has heen reported in cup-
tve zebras, tapies. diinoceroses. hippopo-
Limuses (Fig, 18=70) and clephants, and the
gestitions and estrous eveles have heen
recorded (Table 18=11).

Estrous exeles mnge hom 17 to 51 duvs,
and estros Jasts from two to seven davs

- - S B
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Figure 18-71 A, Flemen response in Przewalski stallion after sniffing the estrous mare's urine. (Courtesy of
L. LaFrance. Chicago Zoolagical Society, Brookfield. lllincis.) 8. Flemen response in black rhinoceros bull after

snifting cow’s urine.

(Table 18-11). Estrus in the zebra. tapir.
rhinoceros, and hippopotamus is marked by
restlessness in the female: she also makes
squeaking and squealing sounds and urin-
ates frequently. Estrus in the elephant
tends to be a quiet event. Increases in the
number of cornified vaginal epithelial cells
are reported during “standing’ estrus in the
elephant. A device has been used to collect
cervical mucus for cvtological examination
to detect estrus. The device is a polvethyl-
enc sleeve tube 90 ¢cm long and slightly
curved. The sample is collected on a gauze
swab at the end of a nvion rod. No sedation
is required.!#

When a male zebra. rhinoceros. tapir.
elephant. or hippopotamus is placed with
the estrous female, urine tasting tukes place
and a Flehman response is exhibited (Fig.
18-714 and B). The rhinoceros mock fights
rather roughly for 30 to 60 minutes prior to
copulation.

All copulation of the zebra, tapir, rhi-
noceros, and elephant takes place with the
nutle mounting the female in estrus in the
same manner a5 in domestic livestock (Fig.
18-72A-D). The hippopotamus cmplovs
the male mounting position in the water.

The plasma levels »f testosterone of the
elephant are of interest in that they show an
increase from a normal of 4.3 to 13.7 ng per
mi to peak levels of 29.6 to 65.4 ug per ml
during musth (Table 18-3). Musth in the

clephant is thought to be the equivalent of

rut i the deer. Musth is characterized by
continuous draining of the temporal glands
and marked aggressive behavior, Muosth per
s¢ has been reported only in the Asian ele-
phant.

Semen has been collected from the

black rhinoceros by mannal  manipula-
tion.*™® An erection was produced by manu-
al manipulation of the prepuce by the
keeper. A latex funnel®and collecting tube
were placed over the glans penis. After 13
minutes of massage, 3 to 13 ml of semen are
produced. Semen has also been collected
by clectroejaculation in the rhinoceros and
the tapir.

Anlvsis of the biochemistry of ele-
phant seminal plasma has been reported
(Table 18-12).

Pregnancy may be diagnosed by a rec-
tal examination in all the animals presented
in this section except the elephuant. Electro-
cardiographic equipment has been used by
several clinicians to monitor the fetal heart-
bewt of the elephant.™

To obtain a recording of the fetal heart-
beat. two silver plated needle electrodes are
used, one placed 4 inches anterior to the
vuhvn on the abdominal midlive and the
second placed 18 inches anterior to the fiest
clectrode. A Birtcher electrocardiographic
nnit with a hand-held transmitter was used.
The fetal heartbeat rate is 120 per minute:
when it drops to 90 per minute. delivery is
imminent.

Milk appears in the muwmmae of the
elephant one month prior to delivery and in
the Dlack rhinoceros 12 to 21 hours prior to
delivery,

A large brown mucons plog was passed
by an African elephant 21 hoars prior to
hirth. The elephant placenta is passed one
to three hours wller the call is horn 4

Breech bivths han e heen repavted in the
Alvican elephant and Gread Indian rhinocer
()S.l:‘:

The prineciples used to relieye obstetni-
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Figure 18-72 A, Mating approach in the elephant prior to mounting. B. Partial erection of penis in buil with
standing estrous temale. C. Chin resting posture durmg'mounting. D. Mounting and copulation. (From Jainudeen.

M. R et al.. J. Reprod. Fert 27 321-328. 1971.)

cal problems in the domestic horse may be
used in zebra, tapir, and pachydem except
for the celephant. The anatomy of the ele-
phant vagina makes the vaginal approach to
reduction of dyvstocia impossible.

PEDIATRICS

Baby zebras, tapivs. rhinoceroses. hip-
popotamusces, and celephants have all heen
hand rearcd with siecess.,

The primary reguirement for 4 zood
successtul hund rearing (Table 18=13) is a
rood formula hased on the chemical nuke-

up of natuwral milk (Table 18-11). Growth of

0.33 to 0.9 kg per day should be expected
until weaning, at which time 1.1 kg per day
can be expected. Otten voung equines and
pachvderms have been kept with domestic
animals rather than raised in solitude (Fig.
18-73A and B).

Discases of the newbor include hyvpo-
glhveemin and exhanstion.™ Y The baby
should be kept warm and given electrolyvte
and glucose intravenousiyv, orally, or ree-
tally.

E

Elevation of temperature, anorexia, and
constipation or diarrhea regularly accompa-
ny tooth eruption, ! 2

Constipation is common, especially in
the. baby hippopotamus, which requires a
bath or digital stimulation of the anus to
initiate defecation.

TABLE 18-13 FORMULA FOR HAND-
REARING ZEBRA. TAPIR. AND
PACHYDERMS

} 1-4 parts homogenized milk

to 1 part water ¢or Foal-Lac
{(Borden)

Zebra
Taoir J

Rhinoceros 227 gm of skim mitk powder

227 gm of calf mitk replacer

2 tbsp vitamin enriched skim
milk powder

2.25 liters of water

Hiopopotamus Entamil (Mead-Johnson

Laboratories) with iron

Eiephant 16 0z evaporated milk

16 oz boiled rice water

Skim milkh Q.S. 2 quarts

100 mg ascorbic acid or 4 0z
tomato juice

2-4 tbsp Tib-Ad-H
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Figure 18-73 A. An orphan white rhinoceros calf and companion sheep. 8, An orphan zebra fcal and com-

panion horse.

Enteritis occurs in all species and iy
best controlled with & neomvein-kaolin-
peciin combination.

Umbilical hernia occurs frequently in
the exatic equine. Becanse of the relatively
large hernial ring, polvviny] foam should be
emploved for support in conjunction with
restorative sargery.sH

VACCINATION PROGRAM

In ceneral, vaccindtion progrians paral-
leling those for the domestic equine have
been used in zoos. The exotic equines
should be vaccinated against cncephalitis
and tetanus, Tapirs. thinoceroses, and ele-
phants should be vaccinated against en-
cephalitis it thev are in o high risk area:
otherwise. they are usnally not vaceinated.
Elephants are usually vaccmated against te-
tanus.

SURGERY AND RADIOLOGY

Surgical procedures on zebras, tapirs,
rhinoceroses,  hippopotamauses, and  ele-
phants have included repair of lacerations,
il amputations acctal and vacinal prolapse
repains. timor removads and fracture repadr.
Most procednres are carried ont under gen-
erai mesthesiae Many of the surgical and
nedor medical events for the exotic equine,

zebra, and pachvderm involve repairs of
trauma to the soft tissue and skeleton.

The skeletal and muscular anatomy of
the exotic equine and zebra is almost identi-
cal to that of the domestic horse.

The skeletal anatomy of the elephant is
unique in its mass and structural adapta-
tions (Fig. 18-74).

Castration of the zebra and elephant
has been done to help reduce aggression.
Zebras are castrated in the same manner as
are domestic horses. Elephant testicles are
abdominally located on a short stalk posteri-
or and ventral to the kidneyvs. The testicles
do not descend at any time during the life of
the elephant, requiring intra-abdominal sur-
gerv for castration.

The surgical site of castration for the
elephant is 45 ¢cm ventral to the dorsal mid-
line. A 25 ¢m incision is made directly
over the lust rib. The surgeon must operate
within the abdominal cavity at arm’s length.
One testicle is excised during the original
procedure. The second testicle should be
removed in the same way 12 to 14 days
later with the elephant lyving on its opposite
side.

Orthopedics

Joint and bursa inflammations pro-
duced by trauma occur with regulirity in

|



Figure 18-74 Skeleton of
Asiatic siephant. (Courtesy of
Smithsomian [nstitution Wash-
ington. D.C))

the exotic equine. zebra. and pachvderm.
These traumatic svndromes are usually ac-
companied by soft, painless swellinus,
Close confinement and rest of the joint and
Hinb will often relieve the inflammation.

In chronic cases of bursitis the acenmu-
lited fluid should be aspirated and cultured
for pathogenic organisms. If infection has
become established. the appropriate antibi-
otic should be mjected into the bursa. If the
lesion is sterile. a corticosteroid injection
may be of value.

The oral administration of phenylbu-
tazone at the rate of 0.5 to 1 gm per kg of
body weight for three to five davs wiil
relieve the animal’s discomiort and allow
the joimt and associated soft tissues to recov-
er. Special corrective orthoses have been
applied to elephant legs (Fie. 18-73).

Osteourthritis  occurs in the older
cquine, zebra, and pachvderm. The articu-
lar cartilage is usually destroved, leaving a
raw, painful bony surface. Diagnosis is
usually made by clinical signs and a history
ol recurring lameness that becomes reduced
as the animal “warms up.”

The treatment of choice is rest and the
oral administration of phenvibutazone as
required at the rate ot 0.5 to 1 zm per 100 kg
ot body weight. Luxations have occurred in
clephunts (Fig. 18-76). Degenerative arthni-
tis hus been described in the clephant,
zebria. and bluack rhinoceros (Fie. 18-77),

G A W
Sy |

and even i a fossilized rhinoceros discov-
cred ina middle miocene quarry.
Pedal rotation tollowing Luninitis is a H
common oceurrence in the exotic cqnine
and zebra.

AL,
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i L3
) Figure 18-75 Corrective orthosis applied to sup- .
port and correct a joint lameness in an elephant -
(From Siegel. | M. JAV MA 163:544-545 1973)
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Figure 18-76 Luxation of the carpal joint of an
Asiatic elephant. (Courtesv of M. Fowler. University of @
2

AAle s

Cahiornia Dawis. Califorria))

T

Diagnosis is casilv made by observine
the characteristic elinical signs and is con-
fimicd by radiographs of the foot. .

The treatment of choice is trimming
and lowering the heel, removing the excess
toe material of the hoof, and padding the
sole of the hool to climinate the dead space
and produce more weight-bearing surface.
I the amimal can be placed on sand or soft
carth. it s more desirable than dwad sur-

faces. ‘ B
:\rulx:"rm or ..l’mcfur(' of the extensor Figure 18-78 A and 8, “A" frame used to lift and
process of the third phalanx oceurs in the  sling a convalescent eiephant.

Figure 18-77 Head of femurofa
black rhinoceros with degenerative
arthritis.
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exotic equine and zebra as a result of travima
to the anterior hoof produced by kicking
door sills or water troughs protruding into
stalls. The lameness is characterized by
tender footedness; however, a radiograph
will be required to specifically identify the
lesion.

Surgical removal of the fragment is the
treatment of choice.,

The surgical approaches and tech-
niques for pressure plating and intramedul-
lary pinning of long bone fractures for the
domestic horse should be used for the
zebra, exotic cquid, tapir, and pachy-
derm %% % Thomas splints and walking
casts covered with plaster have been used
successfully for the exotic equid, zebra. and
elephane.™ ,

Second in frequency to limb fractures
in the exoticiequine and zebra are fractures
of the mandible and facial bones. Lesions of
the palate and molar teeth occur regularly
but are inaccessible by conventional surgi-
cal approaches.
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