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From the Depsrtment of Pathology, National Zoological Park, Smithsonian Institution,
Washington, D.C.

PATHOLOGIC SURVEY AND REVIEW OF DISEASES OF CAPTIVE MANED WOLVES

(CHRYSOCYON ERACHYURUS) AND BUSH DOGS (SPEOTHOS VENATICUS)

By RJ. Montali and Ke Kelly

Introduction

Of the Canidae indigenous to South America, two species, the Bush dog (Speothos venaticus)
and the Msned Wolf (Chrysocyon brachyurus) have been successfully exhibited and propagated
at the National Zoological Park in Washington, D.C. and Front Royasl, Virginia (ERADY and
DITTON, 1979). Considerable contrast is shown between easch of these canids. The maned wolf
is a large (20 - 23 kg) sleek animal with long legs used for propulsion through the grass
and swamp lands it inhabits in parts of Brazil and adjoining countries. The maned wolf is
nocturnal and its diet mostly omnivorous, consisting of small mammals, birds, and insects
as well as frult and other vegetation. The bush dog on the. other hand is relatively small
(5 - 7 kg) with a stocky body and short legs. It is primarily diurnal and inhabits forests
and savannahs extending from Panama to northeastern Argentina where packs of up to ten
aggressively prey on large rodents. The bush dog is considered semiaquatic and has been ob-
served diving for prey (NOWACK and PARADISO, 1983)..

Both of these South Americen canids are relatively uncommon now in the wild as well as in
captivity. The bush dog is currently listed in Appendix 1 of CITES end the maned wolf in
Appendix 2, and considered endangered. The ecology, and social structure and behavior of
these two species have been well studied and contrasted (KIEIMAN, 19723 BIBEN, 1983;
DIETZ, 1984). The medical management of maned wolves in captivity and some disease problems
of hand raised maned wolves have been'previously reported (SCHNEIDER et &l., 1979; BUSH,
1980) .

The purpose of this paper is to review the diseases based on the pathological findings in
bush dogs and mened wolves that died at the Nationsl Zoological Park (NZP) and to compare
these findings with those reported in the literature.

Materials and Methods

This survey includes summaries of pathologic findings obtained from necropsy records from
46 bush dogs and 22 maned wolves that died at the National Zoological Park in Washington,
D.C. and Front Royal, Virginia between 1975 and 1986. During that time all of these animals
underwent complete necropsies with systematic dissections. Specimens of heart blood and any
lesions were obtained for microbiologic examination; selected tissues were frozen at ~70 o%
for virologic examination, and representative tissue specimens from all organs were fixed
in 10 % buffered formalin, embedded routinely in paraffin and seoctioned 4 ~ 6 fo and steined
with hematoxylin and eosin. Selected special stains were performed including PAS and Gomori's
methenamine silver for fungl, Brown and Brenn and Brown and Hopps stains for bacteria, and
Warthin-Starry silver stain for leptospires. Specisal procedures for serosurveys and virolo-
gic methods have been previously published, (MANN et al., 1980; JANSSEN et al., 1982;
MONTALI et sl., 1983). Reports and pathologic materials were also obtained from other zoos
to which animals had been loaned., Data from all the animals that died were categorized by
groups containing perinatal deaths (up to 30 days old), and Juvenile and adult deaths for
each of the bush dogs and maned wolves (Tables 1 - 4),

Table 13 Summery of pathologic findings in perinatal bush dogs

Perinatal, undetermined - 0.1, 1 day old, 172 gm
- 0.1, 13 days old, 195 gm
= 0.1, 1 day old, 210,4 gu




Perinatal, lvpoxia

- 0.1, 1 day ol4, 1'75'@

Perinatal, inanition

- 01, 4,5 days old, 151 gmn
Remarks: Beta-hemolytic streptococcus cultured
from heart blood; no signs of any nursing activity

Perinatal, intra-uterine
death/stillvorn ,

- 1,0, Letus, 202 gm
Remarks: Removed by cesarean

= 0.3, foetus, 190 gm, 202 gun, 197
Remarks: Romoved by cosare;na prggably assoclated
with uterine inertila

- Sex unknown, fetus

- 041, 1 day old
Rel_arks: On 1.oan to another zoo; removed by cessrean

Perinatal, abortion

= 01, fotus, 194 gm

Perinatal, pneumonia

- 1,0, 1 day old, 200 gm
Remarks: Staphylococcus aureus cultured from the lung;
plant material aspirated

- 1.0, 3 days old, 141 fl
Remarks: Beta-hemolytic streptococcus and Staphylococcus
aureus cultured from heart blood

- 1,0, 1 day old, 172,4 gu
Remarks: Non-~hemolytic Streptococcus sp. cultured from
lungs; agenesis of the left kidney

Per:l.nata;l s trauma

- 100’ 1 da’ old’ 188 g-
Remarks: Parent induced
- 1,0, 1 day old, 292 ga
Remarks: Parent induced
~ 01, 5 days old, 114 gn
Remarks: Beta-hemolytic streptococcus and Staphylococcus!
aureus cultured from liver and heart blood

- Sex unknown, 1 hour old
Remarks: Killed by Juveniles; parental cannibalism:

- Sex unknown, 1 day old
Relarkst No carcass, parental cannibalism

Perinatal, trauma

- 1.‘0, 4 days old, 116 gm

- 1,0, 1 day old, 181,8 gn
‘Remarkss ental cannibalism

- Sex unknown, several hours old
Remarks: Parental cannibalism

- 1,0, 1 day old, 156,6 gm

Perinatal, congenital

- 0.1, 1 day old, 145 gn
Remarks: Cleft palate

Table 2: Summary of pathologic findings in Juvenile and adult bush dogs

Infectious, viral,
canine parvovirus

- 1,0, 18 weeks old.

- 1,0, 5 months old, 3 kg
Remarks: B, coli and Morganella sp. also cultured
from heart blood

Remarks: Necrotizing enteritis with bacterial invasion.
B. coli also cultured from peritoneal fluid

- 1,0, 6 months old, 5,32 kg .
Remarks: E, coli also cultured from sbdominal fluid

- 1,0, 6 months old, 6,14 kg
Remarks:s CPV confirmed by HI. Pseudomonas fluorescens
also isolated from liver; filamentous bacilli
(Pusobacterium necropherous) evident in the liver lesions
and mesenteric lymph.nodes

= 0.1, 5 months old, 2,78 kg

- 0,1, 6 months old, 4,96 kg
Remarks: B. coli also cultured from the liver

- 0.1, 6 months old, 5,745 kg




Infectious, bacterial,
leptospirosis

- 0.1, 7 months old, 3,45
ROlnrka: Parvovirus poait ve by HI and HA. ca-pylobaoter
sp. wag cultured.antemortem

= 041, 3 years old, 5,43

Bonarkaa E. coli also ocultured from the spleen
- 1.0, 9 months old, 6,76 kg .
- 0.1, 2 years, 10 months old, 7,73 kg

Urinary, nephritis/nephrosis

- 1.0, 20 months old
Remarks: On loan to another zoo; renal changes led to
uremia

~ 01, 6 years, 11 months old, 5,79 kg
Ronarksz Interstitial nephritis, euthanized

- 1.0, 8 years old, 5,7 kg
Remarks: Ismune conplox type glomerulonephritis

= 041, 3 years old, 6,96 kg
Relarksa Pyelonephritis. Hypotensive shook associated
with gram negative sepsis

Parasitism, ectoparasite

= 0+1, 3 years, 4 months old, 7,34 kg

[Buthanasia

Remarks: Heavy flea infeatation
- 1.0, 5 years, 8 months old, 6,92 kg
Remarkss Severe lameness

« 1,0, 11 years, 27 days old, 7,32 kg
Remarks: Advanced disc disen-e

- 0+1, 1 yoar, 3 months and 14 dsays old, 6,36 kg
- 00‘1, 1’5 ’.u‘ Old, 5'62 ks

Table 33 Summary of pathologic findings in perinital maned wolves

Perinatal, not evident

i 1'00 26 days old, 901,5 gm

Perinstal, stillborn

- 0.2 Remarks: Premature

{Perinatal, trauma

- 3.0' 1 houl' to 1 d” old" 386’8 s.
Remarks: Inexperienced parents

~ 042, one 2 hours old, one 13 days old. 13 day old
gup veishsd 366 gn

emarkss 1 hour old pup died as a result of a parontal
struggle
- O 2 Remarks: Separate litters, parental cannibalism

Perinatal, aspiration

- 1.0, 12 days old, 432,0 gn
Remarks: Tube feeding aocidont

= 041, 15 days old, 590 gm
ne-nrkas Pube feeding accident

Table 43

Summary of pathologio tindings in juvenile and adult maned wolves

Infectious, viral,
canine distemper

- 1.0. 2 months, 22 days old
Remarks:s Died while on loan to another zoo. Modified
live canine distemper vaccine (Gelaxy-4) induced
the diatemper

Infectious, viral,
canine parvovirus

- 100. adlllt
Remarks:s This wolf was in a chronic healing stage
uith secondary 1nroction

Urinary, urolithiasis/atrophy

= 1.0, 2 yoars +, 32,2 kg
Remarkss Atrophic righ kidney = source of cystine
caloull obstruoting urethra; adrenal adenoma; tracheal
Filaroides osleri .

- 1.0, 5 years o0ld, 28,0 kg
Remarks: Cyastine renal calculi

0iditis and atrophic
gastritis. Euthanized, selflutilat P




= 01y 12 yoars old, 27,2 kg
Reurkss stino calculus, left kidmey; atrophic r:lght
nematode remmant; thyroid and adrenal adenoma
and P oohro-ooytm; gingival hyperplasia

« 0.1, 5 years +, 24,8 kg
Romkss Atrop right kidney; pheochromocytoma; marked

7 gingival bhyperp. uia. Buthanized
rinary, nephrosis = 1,0, 6 months old, 12,5 kg :
_ Remarkss Renal tubular necrosis and severe cystitis
eproductive, pyometra = 0e1, 8 years 24,6 kg i
Remarks: koa mt:lc endometrial hyperplasia. !

Streptococcus was 1solatod from vaginal traot and cervix
antemortem. Malignen gkeoohronooytou adrenal cortical -
adenomay ovar:l.an sertoli cell tumor. Euthanized

CRS, hemorrhage - ;.O, 28 years oldu he
emar Neninge morrhage pons; extensive myopat ;
(atrephic) head and neck. Euthanized ad !

rusouloskelotal, freacture - 1,0, 40 days old, 2,2 kg
Remarks: Mal-aligned healed femoral fracture; ileosacral
subluration. Euthanized

Results and Discussion

Bush dogs
Patterns in 25 perinatal bush dog deaths studied revealed a variety of unrelated causes

mostly assoclated with failures during the neonatal period (Table 1), as most of the deaths
occurred at or within a few days of birth. In some cases there was evidence of parental
trauma and cannibalism, or failure of nursing ectivity on the part of the neonate. Beta-
bemolytic streptococcus and Staphylococcus aureus were isolated from three cases which were
considered secondary to neonatal stress associated with parental neglect or trauma. Viral
or other infectious disease agents were not identified during this perinatal period, and
only 2 congenitel malformations were found, a cleft palate and an aplastic left kidney,
each in 1 day old male bush dédgs.

In 21 juvenile and adult bush dogs, most of the significant findings were attributed to in-
fectious diseases and renal conditions (Table 2). The 10 cases of canine parvovirus infec—
tions occurred during an outbreak of this disease late in 1979 which also affected maned wolves
and crab eating foxes (Cerdocyon thous), The disease was highly lethal for the bush dgs and was cha-
racterized by anorexia, lethargy, diarrhea and vomiting. The clinical and pathologic findings
included extensive hemorrhage and necrosis of the small intestine (Fig. 1) and panleucopenia,
and high hemagglutination inhibition (HI) titers to CPFV in several bush dogs that survived
(MAFN et al., 1980). Subseguent outbreaks of CPV in bush dogs in 1981 and 1982 were attri-
buted to vaccine breaks associated with maternal antibody interference with the killed fe-
line origin parvovirus vaccine that was used (JANSEN et al., 1982). Following that, bush dogs
pups were isolated from their parents and repeatedly vaccinated to prevent these breaks.
Subsequently a modified-live CPV vaccine (Duramune, Fort Dodge Labs., Fort Dodge, Indiana),
developed for domestic dogs was used that provided good protection against CPV in bush dog
pups without having to isolate litters from the main colony (MOFTALI et al., 1987).

Bush dogs in our collection are also vaccinated against cauine cistemper with a modified-
live vaccine that has been attenuated in cultured chicken cells (Fromm D, From Laboratories,
Inc., Grafton Wisconsin), since killed CDV vaccines were shown earlier not to elicit adequate
immune response in bush dogs, and modified-live vaccines of canine orig;i.n were known to induce
clinical distemper in some exotic canids (MONPALI et al., 1983; MONTALI et al., 1987).

As noted in table 2, two bush dogs deaths were astiributed to leptospirosis based on clinical

and histopathological findings of jeundice and renmal failure associated with severe subacute
interstitial nephritis. Neither bush dog had serological evidence of leptospirosis probably
because of its peracute nature and treatment with antibiotics early in the course of the disease.
However, wild rats trapped in the vicinity of the bush dog pens had both leptospires in their
urine by darkfield examination and titers asgainst L. icterohemorrhagise and pomona of up to



1:1000. Bush dogs appear to be highly susceptible to. acute leptospirosis and should there-
fore be protected against this disease with polyvalent leptospira bacterius.

The renal conditions observed in 5 bush dogs (Table 2) ranged from interstitial mphritis
(possibly leptospirosis-asscciated but not proven) to staphylococcal pyelonephritis in a

3 year old bush dog that may have been auog;atod with a severe hypothyroid state. Some
unusual conditions included the finding of gallstones composed of dbilirubin in an approxi-
mately 7 year o0ld female bush dog (that also had interstitial nephritis), degenerative disc
disease in an 11 year o0ld male bush dog that was euthaniszed after showing progressive ataxia,
and a heavy flea infestation which led to a profound anemia in a 3 1/2 year 0ld female that
occurred while on loan to another soo.

Maned wolf

Causes of mortalities in maned wolves in the perinatal por:lod were evaluated in 12 animals
(Table 3). Most deaths ocourred in neonates and could not be attributed always to specific
causes; several were due to parental trauma or mishaps during tube feeding of cubs being
hand raised. There were no specific bacterial or viral disease evident during this time,

In the 10 juvenile and adult maned wolves, as with the bush dogs, problems were mainly
related to infectious diseases and kidney conditions (Table 4). Canine parvovirus first broke
out in the maned wolves in 1979 and was responsible for the death in one of three affected
animals. The one maned wolf fatality with CPV died in a chronic healing stage (¥ig. 2) of
secondary bacterial infection (MANN et al., 1980). Canine parvovirus was first described in
maned wolves in 1978 at the San Antonio Zoo in Texas (FIETCHER et al., 1979) and has also
been reported in maned wolves in some Buropean zoos (BIENIEK et al., 1981; SGEAPPUIB and
LERNQOUID, 1987).

Pathologic findings in the urinary tracts of maned wolves were quite 'd:ltfmnt from those
mentioned in the bush dogs. Urinsry caleuli composed of cystins were found in 3 maned wolves.
In a 2 year old male, calculi developed in the right kidney which was atrophied. The calouli
obstructed the os penile urethra. A 5 year old male died of complications associasted with the
surgical removal of renal cystine calculi, and a 5 year old female was euthanized with severe
atrophy of the right kidney that also had a large staghorn calculus composed of cystine in
the contralateral kidney (Pig. 3). Cause of the calculi formation has been attributed to a
renal defect for reabsorption of cystine and dibasic amino acids which has been detected in
both captive born and wild-caught mened wolves of approximate equal sexes (BUSH and BOVEE,
1978; BOVEE et al., 1981). The atrophied right kidneys which occurred only in wild-caught
maned wolves are attributed to previocus infections with the giant kidney worm, Dicotophyma
renala (MATERA et al., 1968; KUMAR et al., 1972). In the maned wolf with the staghorn
calculus & remnant of the worm was found in the dilated pelvis of the atrophied right kidney
(Fig. 4), but usually no worm segments remain and sometimes the kidney itself appears to be
absent. This has led to the misinterpretation of congenital splasia or hypoplasia of the right
kidney in maned wolves. It is likely that the report of an “aplastic" right kidney in a 12
Year old female maned wolf was really due to an earlier involvement with the giant kidney
worn (FEEBACK et al., 1986),

The one case of fatal canine distemper infection (Table 4) was induced by modified-live
vaccine (canine origin) which developed in 2 of a litter of 3 cubs while on loan to another
zoo. (THOMAS-BAKER, 1985), This points out the importance of using only killed or avian-
origin modified canine distemper vaccines in exotic canids that are proven to be safe and
efficaclous for those species as previously mentioned (MONTALI et al., 1983).

Other significant chenges in the mened wolves included gingival hyperplasia noted in two
eanimals. This has been observed as a progressive condition initiating in the maxillary
gligiva near the parotid duct opening and eventually involving mandibular mucosa (Pig. 5).
Lesions progress to bone involvement with periosteal hyperostosis and bone resorption. Most
of the maned wolves affected with gingival hyperplasia were wild-caught, and similar osseous
lesions of the mandibles were observed in maned wolves collected im the wild by the
Smithsonians Natural History Museum (BUSH et al., 1986). The cause of this gingival
hyperplasia is not known; one report attributes the mandibular hyperostosis associated



with it to chronic renal failure (FEEBACK et al., 1986) but we have observed this condition
in maned wolves that were not in renal failure; the five year old female with marked gingival
hyperplasia and mandibuler hyperostosis (Table 4) had a BUN of only 29 mg/dl and & creati-
nine of only 1,3 mg/dl at time of euthsnasia.

There appeared to be a trend for adrenal cortical and medullary tumors; of the 3 pheo-
chromooytomas noted (Table 4) one wes histologically malignant in a female maned wolf that
also had an ovarian sertoli cell tumor. There is little information sbout tumor inocidence
in the maned wolf; one report desocribes an osteogenic sarcoms in & 5 year old male which
metastasized widely (MBIER et al., 1982)., Other pathologic conditions not observed in our
gseries but reported in the literature include cryptorchidism involving two litters of maned
wolves with monorchid male cubs (BURTON and RAMSEY, 1986), a report of Spirocerca lupi

in a maned wolf (WRANG and WEINGAERTRER, 1972), and encephalomalacia asscciated with intra-.
vascular cosgulation in 2 waned wolvee with heavy flea infestations (PERT amd GAYNOR, 1987).
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Summary
Pathologic Survey and Review of Discases of Captive Maned Wolves (Chrysocyon brachyurus)
and Bush Dogs (Speothos venaticus)

Pathologic analyses of necropsy cases wers performed on 46 bush dogs (Spsothos venaticus)
and 22 mened wolves (Chrysocyon brachyurus) from The National Zoological Park in Washington
D.,C. and Pront Royal, Virginia, These findings are discussed and compared with f£indings
reported by others in the literature,

Zusammenfassung
Ubersicht und Besprechung von pathologischen Befunden bei in Menschenhand gehaltenen

Mihnenwblfen (Chrysocyon brachyurus) und Waldhunden (Speothos venatiocus)
Es wird eine Analyse der Sektionsbefunde von 46 Waldhunden und 22 M&hmenwtlfen aus dem

Nationalen Zoologischen Park in Washington, D.C. und Front Roysl, Virginia, vorgenommen.
Die Ergebnisase werden diskutiert und mit Befunden aus der Literatur verglichen.

R&sumé
Apergu et discussion de résultats pathologigues chez des loups & crinidre (Chrysocyon
brachyurus) et chesz des chiens des buissons (Speothos venaticus) gardés par 1'homme

Analyse des résultats de dissections effectuées sur 46 chiens des buissons et sur 22
loups & crinidre venus du Parc goologique national de Washington, D.C. et Front Royal,
en Virginie. Les résultats obtenus sont discutés et compards aux r8sultats présentés
dans 1la littérature.

B Jec codar s

OCcyxnaeTcs aHa/M3 CEKUMOHHHX De3yJbTAaToB, HOJYYOHHHE IpH OGCISHOBAHEN 46 JECHHX COCaK
B 22 I'pEBACTHX BOJKOB W3 HAUWOHANBHMX NapkoB Bammmrroma, H.C., OponT Poanx B Bupramuwe.
PesyabTaTH OGCYRIANTCA B CPABHEHNN C JMTODATYPHHME NAHHHME.
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Fig. 1t Gross appearance of a coiled section of the small intestine
from a bush dog with canine parvovirus infection (CPV)
showing segmental suffusive hemorrhages through the serosal

surfaces.

Fig. 2¢ Histologic appearance of the small intestine from a maned
wolf with CPV in the healing stages. Note lack of defined
villi and extensive regeneration of crypt epithelium.

H&E, X100.



Fig. 3: Bisected left kidney from 12 year old female maned wolf showing
large staghorn calculus in the pelvis (arrows) composed

of pure cystine.

Fig. 4¢: Bisected atrophic right kidney from maned wolf in Fig. 3;
tubular structure in pelvis was identified as a degenerate

segment of the giant kidney worm, Dioctophyma renale.

Fig. 5; Maxillary and mandibular gingiva of a dissected maned wolf

head shows extensive hyperplasia (arrows).:



