
Sonderdruck aus 

Verhandlungsbericht des 31. Internationalen Symposiums 

uber die Erkrankungen der Zoo- und Wildtiere 

Dortmund 1989 

A K A D E M I E - V E R L A G  B E R L I N  

1989 



From the Department of Pathology, National Zoologioal Park, Smithsonian Insti tution,  
Washington, D.C. 

PATHOLOGIC SURVEY AND FfEVlZU OP DISEASES OB CAPTIVE UNXD WOL'KES 
(CHRYsOCYon RRACHTWU8) m Bm3B DOQ8 ( m m m  mATIm~ 
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Introduction 

O f  the Canidae indigenous t o  South Amerioa, two species, the Bush dog (~peothos venaticwr) 
and the Maned Wolf (Chrysocyon brachyurus) have been sucoessfully exhibited and propagated 
a t  the National Zoological Park i n  Washington, D.O. and Pront Royal, Virginia ( m y  and 
DITTOA, 1979). Considerable contrast is  shorn betreen eaoh of these eanids. The maned wolf 
is  a large (20 - 23 kg) sleek animal with long legs used fo r  propulsion through the grass 
and swamp lands it inhabits in parts  of Branil and adjoining countries. The maned wolf is  
nocturnal and its d ie t  mostly omnivorous, consisting of small mammals, birds, and inseets 
as  well as f r u i t  and other vegetation. The bush dog on the other hand is re la t ively  small 
( 5  - 7 kg) with a stocky body and short legs. It is  primarily diurnal and inhabits fores ts  
and savannahs extending from Panama t o  northeastern Argentina where packs of up t o  ten  
aggressively prey on large rodents. The bush dog is  considered semiaquatic and has been ob- 
served diving f o r  prey (NOWACK and PARADISO, 1983). 
Both of these South American canids are relat ively uncommon now in the wild as well as in 

captivity. The bush dog is currently l i s t e d  in Appendix 1 of OI!TES and the maned wolf i n  
Appendix 2, and considered endangered. The ecology, and sooial structure and behavior of 
these two species have been well studied and contrasted (KLEIYIIB, 19721 BIBEEI, 1983; 
DIETZ, 1984). The medical management of aaned wolves in captivity and some disease problems 
of hand raised maned wolves have been previously reported ( S C ~ I D E R  e t  al.,  1979; BUSH, 
1980) 
The purpose of th i s  paper is t o  review the diseases based on the pathological findings in 

bush dogs and maned wolves that  died a t  the National Zoologioal Park (HZP) and t o  compare 
these findings with those reported in the l i terature.  

Materials and Methods 

This survey includes summaries of pathologic findings obtained from necropsy records from 
46 bush dogs and 22 maned wolves that  died a t  the national Xoological Park in Washington, 
D.C. and Front Royal, Virginia between 1975 and 1986. During that  time a l l  of these animals 
underwent complete necropsies with systematic dissections. Speoimena of heart blood and any 
lesions were obtained f o r  microbiologic  examination^ eeleoted t issues were froren a t  -70 OC 

fo r  virologio examination, and representative t issue specimens from a l l  organa were fixed 
in 10 96 buffered formalin, embedded routinely in  paraffin and seotioned 4 - 6 p and stained 
with hematoxylin and eosin. Selected special s ta ins  were performed inaluding PAS and Qomori's 
methenamine silve? f o r  fungi, Brown and Brenn and Worn and Hopps s ta ins  f o r  bacteria, and 
WarthinStarry s i lve r  s t a i n  f o r  leptospiree. Special prooedures f o r  serostaxveys and virolo- 
gic methods have been previously published, (MANR e t  al.,  1980; JILRSSER e t  al., 1982; 
YONTALI e t  al., 1983). Reports and pathologio materials were also obtained from other soos 
t o  which animals had been loaned. Data from a l l  the animals that  died were oategorized by 
groups containing perinatal  deathe (up t o  30 days old), and juvenile and adult deaths f o r  
each of the bueh dogs and maned wolves (Tables I - 4). 

Table l a  Summary of pathologic findings in perlnatal bueh dogs 

Perinatal ,  undetermined 
- - 0.1, 1 day old, 172 g 

- 0.1, 13 days old, 195 g - 0.7, 1 day old, 210,4 gm 



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

Perinatal ,  bypoxia 

Perinatal, innnition 

Perinatal  intra-uterine 
death/stiilborn 

Perinatal, abortion 

Perinatal, pneumonia 

Perinatal, trauma 

Perlnatal, t r a m  

Perinatal, congenital 

-- - 1.0, 18 reeks old 

- 0.1, 1 day old, 175 g 

- 0.1, 4.5 days old, 151 gn 
Remarks: Beta-hemolltic atreptocoocue cultured 
from heart blood# no signs of any nursing ac t iv i ty  

- 1.0, fetus,  202 gn 
Remarks: Removed by ceaarean 

- 0.3, fetus, 140 a, 202 g., 197 g. 
Remarks: Removed b cesarean# probably associated 
r i t h  ateriae iner t fa  - Sex unknown, fe tus  - 0.1, I day old 
Remarks: On loan t o  another aoo; removed by cesarean 

- 0.1, fetus,  194 gn - 1.0, 1 day old, 200 g - 1  
ReuLFksr Staphylococcus aureus cu l t  ured f roa the lung 1 1 
pliant material aspirated 

- 1.0, 3 days old, 741 
i 
i Remark.: Be ta-hemolytg streptococcus and Staphjlococcus, 

aureua cnltured from heart blood 
I - 1.0, I dsly old, 172.4 @ I 

Remarks: Ron-hemolytic Streptocoocus apr cultured from 
lungs: ageneeis of the l e f t  kidney j - 7.0, I day old, 188 gm 
Remarks: Parent induced - 1.0, I daj OM, 292 gm 
Remarks: Parent induced - 0.1, 5 d ~ s  old, 114 g. 
Remarkst Beta-hemolytic streptococcus and Staphylococcu 
aureua oultured from l ive r  sad heart blood - Sex unknown, 1 hour old 
Remarb: g i l led  by juvenileel parental cannlibalXsm. 

i 
- Sex unknown, 1 day old 

Remarks: Ro carcass, parental cannibalism 

- 1.0, 4 days old, 116 gm 

1 
old, 181.8 - , k ~ & ~ e % a r  ental  cannibalism t 

- Sex unknown, several hours old I 
Remarks: Parental cannibalism - 1.0, I daj old, 1%,6 g. 

I 
j 

- 0.1, 1 B ~ J  old, 145 
Remarker Oleft palate I 

- 1.0, 5 month6 old, 3 kg 
Remarks: B. c o l i  and Morganella 8p. also cultured 
from heart blood - 1.0, 6 .onthe old, 5.74 L;g 
Bemarkor Blecrotising enter ie is  r i t h  bacterial  invasion. 
6. ool i  also cultured from peritoneal f lu id  - 1.0, 6 months old, 5,32 kg 
Remarks: 1. co l i  also cultured from abdominal f l u i d  - 1.0, 6 months old, 6,14 kg 
RemarIrs: CPV con2irrdd by HI. Pseudomoms fluoreacens 
also ieolated from liver1 filamentous b a c i l l i  
(rusobaoteritm neoropherous) evident in the l i v e r  lesions 
&ad mesenteric lymph: nodes 

- 0.1, 6 months old, 4.96 kg 
Remrrke: 1. c o l i  also cultured from the l ive r  - 0.1, 6 months old, 5,745 );g 



Table 3: Summary of pathologio findings in perinatal maned wolves 

I 

Infeatioue, baoterial, 
leptospirosie 

Ur-, nephritiJnephroei8 

1 
i 
I 
L 
/Paraatism, eatoparaeite 

Euthanasia 

Table 4: Summary of pathologio findings in juvenile and adult maned wolves 
--- -- 

- 0.1, 7 months old, 3,45 LS Remarkel Parnovirus posit ve by H I  and HA. Ca8pylobaater 
rp. wae aultured.antemorbm - 0.1, 3 years old, 5,43 3 Remark81 B. aa l i  also a tared fro8 the mpleen 

- I r O ,  9 month old, 6,76 ]rg - 0.1, 2 years, 10 monthe old, 7.73 kg 

- 1.0, 20 months old 
Bemarker On loan to another soot renal ohang.8 led t o  
wemla - 0.1,- 6 yearn, I1 month6 old, 5,79 kg 
Remarks: In te rs t i t i a l  nepbritie, euthanized 

- 1.0, 8 years old, 5.7 bs 
Remark8i Immune oomplex type glomerulonephritis 

- 0.1, 3 years old, 6.96 Lcg 
Remarke: Pplonephritis. Eypotensive shook aasooiated 
with gram negative eepsim 

- 0.1, 3 years, 4 month8 old, 7,34 ka 
Remarks: lieavy f lea infestation 

- 1.0, 5 years, 8 months old, 6.92 k8 
Remrrks: Severe lameness - 1.0, 11 years, 27 days old, 7,32 kg 
Remark81 Advanaed diea diseaw 

- 0.1, I year, 3 months and 14 d-8 old, 6.36 kg 

- 0.1, 1,5 years old, 5.62 Lcg 

erinetal, not evident 

rlnatal,  st i l lborn 

erinatal,  trauma 

erinatal, aspiration 

- - 1.0, 26 dafa old, 90195 g 

- 0.2 Remarks: Premature 

- 3.0, 1 hour to  I day old, 386,8 g 
Remarket Inexperienoed parents - 0.2, one 2 hours old, one 13 days old. 13 day old 

up weighed 366 g 
1.-ka: I hour old pup died as  a n e u l t  of a parental 
struggle - 0.2 Remamks: Separate l i t t e r s ,  parental o a n n i b a l ~  

- 1.0, 12 days old, 432.0 g8 
Remarket Tube fee- aeoident 

- 0.1, 15 d ~ ~ l l  016, 5% e 
Berarka: Tube fee- aooident 

fnfectious, viral ,  
canine distemper 

eatlous, viral ,  
oanine parvovirus 

1 

brinw, urolithiaeis/anophy 
% 

I 

I 
I 
I 

- 1.0, 2 m o p t h s ,  22 deys old 
Remarks: Died wbile on loan to another zoo. Modified 
l ive aanine dietemper vaaolne ((talarg-4) lnduaed 
the dietemper 

- 1.0, adult 
Remarkst 'Phis wolf wan in a ahronia healing etage 
r i t h  eeaondary Infeation 

- 1.0, 2 years +, 32,2 
Remarks: Atrophio righ kiduey aouroe of ayetine S 
oalouli obstruoting urethra; adrenal ademma; traoheal 
Pilaroidee osleri  - 1.0, 5 yeara old, 28,O kg 
Remarker Cyetine renal aalouli t o id i t i s  and atrophlo 
gastritio. Buthanized, aelfmut I l a t  I on 



Reeults and Macusdoa 

Urinarg, nephroeie 

Reproduot ive , ppmetra 

CaS, hemorrhage 

Wueouloakeletal, f r a o t m  

Bush dous 
Patterns in 25 perinatel bash dog deaths studied revealed a variety of unrelated causes 
mostly aseociatod with failures during the neonatal pexiod (Table I), ae most of the deaths 
ooourred a t  or within a few days of birth. In some oases there was evidence of parental 

i 
1 

- 0.1, 5 7- +r 24.8 )cg i Re-ks~ Atropp, rwt Hdney; pheoohromoytor; marked ! 
gingival byperp aaia. Buthanixed 

- 1.0, 6 lop~tb old, 72,s Itg 
Remarks: R e n a l  tubular nearosis and severe oyet i t is  

- 0.1, 8 + 24.6 
Re-Ls: M a r 4  m t i o  endometrial byperplaeia. t 

8twptoeooooe mm isolated from va&ml t raot  and oervix 
antemortea. riligllIUit heoohrorooytot~; adrenal cortiaal 
adenomat ovarian serto!i 0911 tumor. Buthaniwd 

- 1 .O, 5 y 0 . r ~  old 
Remarks: m e a l  hewmhage pons8 extansive lyopathy I 
(atrbphio) head and neck. 1uthanisad 

- 7.0, 40 d a ~ s  old, 2,2 Itg 
Remarks8 Mal-aligneB healed femoral f'racture; ileosacral ' 

subluxation. Buthaniwl 

trauma and cannibalism, or fail-  of nursing activity on the part of the neonate. Beta- 
hemolytio stroptoooacaa and Staphylocoacus aureus were isolated from three cases which were 
oonsidered eeoondary t o  neonatal s t ress  associated with parental neglect or trauma. Viral 
or other lnfeotious dlaeaae agents were not identified during thie perinatal period, and 
only 2 congenital malforratiana w r o  found, a oloft  palate and an aplaetio l e f t  kidney, 
each in 1 day old male bush d-. 

In 21 juvenile and adult bush dogs, most of the significant findings were attributed to  in- 
fectious Useases and renal conditions (Table 2). The I0  cases of canine pamovirus M e c -  
tions occurred during an eutbreak of th i s  disease la te  in 1 9 9  which also affected raped wolves 
and crab eating foxes (Cerdoayon thous). 'Phe disease w9a hdgtibr le-1 for tbs b h  d m  aud waa cha- 
racterized by anorexia, let-, diarrhea and vomiting. The clinical and pathologic findings 
inoluded extensive hemorrhsge and neoroeie of the s m a l l  intestine (Fig. 1) and panleucopenia, 
and high heragglutination inhibition (HI) t i t e r s  t o  CPV in several bush dogs that survived 
(MARlV e t  al., 1980). Subsequant outbreaks of CPIT in bush dogs in 1981 and 1982 were a t t r i -  
buted to  vaccine breaks aesooiated with Mternal tuttibody interference with the killed fe- 
line origin parnovirus vaacine that was UO.d (Jmm e t  al., 1982). Pol laing that, bush dogs 
pups were isolated from their  paronts and repeatedly vacciaeted t o  prevent these breaks. 
Subaequantly a M i d - l i v e  CPV vacoine (DPT.IUW, Fort Dodtp Iab+ Fort Dodge, Indiana), 
developed fo r  domestic dogs raa ueed that pmided  p d  protection against CPV in bush dog 
pups without having t o  isolate l i t t e r s  fro8 the main colony (M-ALI e t  &lo, 1987). 

Bush dogs in oar collection are also vaoelneted ag-t o m b e  ~ i s t e l p e r  d t h  a modified- 
l ive vacoine that has been attenuated in oultured chicken cel ls  ( F r m  D, From Laboratories, 
Inc., Grafton Wisconsin), sinae killed CDV vaccines w r o  shown earl ier  not Do e l i c i t  adequate 
immune response in bush dogs, and modified-liw vaociPre of canine origin were h o r n  t o  induce 
cl inical  distemper in sow, exotic o d d s  (YoHlULI e t  el., 1983; YOFPALI e t  al., 1987). 

As noted in table 2, bush dogs d e a t h  were at tybated t o  leptospirosis based on clinical 
and hietopathological findlnge of jarrndioe and rarul fail- aeeooiated with severe subacute 
In te rs t i t i a l  nephritis. 1Ceith.r bush dog had serologloal eridanoe of lept0tSPiroSis probably 
because - of its peracute nature and treatment with an t ib io t~cs  early in the oourse of the dieeaeee 

However, wild ra te  trapped in tb riaini ty  of the b u d  dog pcurs had both leptospiree in their 
urine by darkfield examination and t i t e r e  against L. ioterohewmh8giae end porona of up t o  



lrl000. Bush dogs appear t o  be highly sesoeptible to aoute lrptoapirosia and should *hero- 
fore be proteoted againat this disease with p o w a l e n t  l e p t o q i r a  baotorine. 

The renal  condltians observed in 5 bmh dogs (Table 2) ranged from i n t e r s t i t i a l  a spbr l t i s  
(possibly 1~ptospirosis-asseai.t.d but not prwen) t o  etapbyloooeoal ~ l a n e p b r i t i s  i n  a 
3 year old bush dog tha t  may have been assooiated with a smn, hqpo-id state. Sau 
unusual oonditions i n o l ~  the f- of grllotonea o o r p o ~ d  ai bi l i r eb in  in an approxi- 
mately 7 year old female bush ( that  also had i n t e r s t i t i i l  nephritis), d e m a t i v e  dine 
disease in an I1 year old male bmh dog tha t  was euthanised af tor  ah- ~ s s i v e  ataxia, 
and a heavy f l e a  Infestation whioh led t o  a profound a m l a  in a 3 1/2 mu old female that 
ocourred while on loan t o  another roo. 

Maned wolf 
Causes of mortali t ies in maned wlves  in the periaatal period were evaluated in 12 -1s 
(Table 3). Most deaths ooaurred in neonates and could not be atff ibuted always t o  spoolfio 
causes; several were due t o  parental trauma o r  mlshape durlng tube feeding of oabs being 
hand raised. There were no speolfio bacterial  or v i r a l  disease evident durlng this t i m e .  
In  the I0 juvenile end edult maned wolves, as d t h  the  bush dogs, problem were mainly 
re la ted t o  infectious diseaees and kldney oonditiona (Table 4). Ccains p m w i r m  -st broh 
out in the maned wolves in 1979 and was responsible f o r  the death i n  086 81 throe aff00t.d 
animals. The one r a ~ e d  wolf f a t a l i t y  r i t h  CP9 diea ia a ohronio healing stage (Fig. 2) of 

secondary bacterial  iPisotion (HDlV e t  al., 1980). Oanins p a n w i r m  w u  first &eoribed ia 
maned wolves in 1978 a t  the San Antonio Zoo in Texas (- a t  al., 1W9) and haa al- 
been reported in maned wolves in some Buropean sooa (l3IBMKK e t  al., 19811 80HIPPUIS and 
LWHOULD, 1987) 

Pathologlo findings in the urinary t raote  of maned wolves were qulte diiiarent fro8 thoso 
mentioned i n  the bush dogs. Urinary calaul i  composed of o y s t W w e x ~  fo& in 3 raned ~OlVea. 
In  a 2 year old male, oalculi  developed in tb rright kidrmy m h  ms atraphied. The oaloull 
obstructed the os penile urethra. A 5 year old male died of oorplioatiOIU3 88SOOlated with the 
surgical removal of renal aya)ine calcdli ,  anU a 5 year old female N eethanined with severe 
atrophy of the r igh t  kldney that  also had a large staghorn oaloulw composed of ayetine in 
the contralateral  lcidney (Fig. 3). Cause of the caloull  formation has been attr ibuted t o  a 
renal defect f o r  reabeorption of oystine and dlbasio amino aoids -oh has been deteoted in 
both oaptive born emd wild-caught maned wolves of appradmate equal sexes (BUSH and BOYBE, 
1 9 8 1  BOVJbg e t  al., 1981). The atrophied r ight  kidneys *oh occurred only in dld-oapght 
maned wolves are at tr ibuted t o  previous lnfeotions with the  giant Hdrmy rarr, D1ootophJ.P 
renala (METERA e t  al., 1-1 KUMAR e t  al., 1972). In the  maned wolf with the staghorn 
calculus a IXIMUU& of the rorr was found in the dilated pelris of the  atrephied r igh t  kidney 
(Pig. 4). but usually no worm segpents recain and sometimes the Hdney itself appear8 t o  be 
absent. Thie has led t o  the misinterpretation of eongenital aplasia o r  hypoplasia ef the right 
kidney in  maned wolves. It is l lke ly  tha t  the report of an "aplastiom r igh t  kidney in a 12 
year old female maned wolf wae rea l ly  due t o  an e a r l i e r  involvement d t h  the giant Hdney 
worm (FEEBACK e t  al., 1%). 

The one case of f a t a l  oaaine distemper inieotion (Table 4) was induoed W modified-live 
vaacine (aanine origin) which developed in 2 of a l i t t e r  of 3 oubs while on loan t o  amther  
zoo, (THOMAS-BAKER, 1985). This points out the Importawe of using 0 1 4  ki l led  o r  avian- 
origin modified c a n h e  distemper vacoinea in w t i o  oanids tha t  are proven t o  be safe and 
efficacious fo r  those species a s  p rev ioml j  mentioned (HOBTm e t  al., 193) .  

Other significant change6 in the maned wolves inoluded gingival m l a s i a  noted in two 
animals. This has been observed aa a progreeeive oopditioa In i t i a t lng  in the maxillary 
gL.&lva near the parotid duet opening and e r a n t a a l u  iwolvlng mandibular mwosa (FQ. 5). 
Lesions progress t o  bone involvement with parlosteal hyperoetoeis and bane ~ s o r p t i o n .  Mast 
of the maned wolves affeoted with gineival 1Vp.rplasia w e r e  dld-oaoght, and sirilar oaseooa 
lesions of the mandibles rere observed in .med wolves eolleated in the d l d  tho 
Smithsonians Natural his tor^ Museum (BU8H e t  a l e ,  1986). The oause of this gIa~3ival 
hyperplasia is not lmornl one report a t t r ibutes  the mandibular ~ o s t o s i s  aasooiatad 



with it t o  ohronie renal  fa i lure  (FlEEBACIC e t  al., 1986) but we have observed bhis oondition 
in maned wolves tha t  were not in renal fatlurol  the f ive  year old female with marked gingival 
hyperplasla and mandibular hyperostosis (Fable 4) b.d a Brm sf only 29 m&dl and a oreati- 
nine of a i l y  1.3 wail a t  tiw of euth.na8ia. 

There appeared t o  be a trend for  adrenal aort ioal  and medullam tumore; of the 3 pheo- 
ohromooytomae noted (Table 4) one ram hietologioally malignant in a female maned wolf tha t  
also had an war ian  s e r t o l i  oe l l  tumor. There is  l i t t l e  information about tumor inoidenoe 
i n  the maned wolf8 one report deeoribee an osteogeaio smoma in a 5. year old male rhich 
metastasized widely (MB13SB e t  al., 1982). Other pathologio o o n d i t i o ~  not observed in our 
ser ies  but reported in the l i t e ra tu re  iaolude oryptorohidiem involving two l i t t e r s  ai maned 
wolves with monorobid male oubs (BURTOH and BIYfilR, 1986), a report of Spirooeroa lupi  
in a maned wolf (IglrRG and I I L ~ B ~ ~ ,  1972). an4 enaephalomalaaia aseoeiated with intra-  
vaaoular ooagulation in 2 maned wolves with heavy f l e a  infestat ions (PEBT amd GAYHOR, 1967). 

SPllUrrs 
Pathologic Survey and Review of Mseaees of Captive Wolves (Chryaooyon b r a c h y u r c  
and Bush DoRe ~Speothos v e a a t i o w ~  
Pathologio anal;laes of nearopay oases were pelrformed on 46 bush dogs (Speothoe venatious) 
and 22 maned wolves (Chrysooyon brao&urw) fro8 The National Zoologioal Park in Washington 
D.C. and Front Royal, Virginia. a e s e  fhdia@e are dieeusaed and oompared with findings 
reported by others in the l i terature.  

Zwammenfae6u.q 
Ubersiaht und Pkepreohun~ van pathologieohen BefuPden bei in Yhnschenhand gehaltenen 
MSbendlfen (Chryeoo~on braoburw) und Waldhunden (Speothos venatioua) 
Ee r i r d  eine Analyee der &ktionebefMde von 46 WaldhPaden und 22 M ~ w U l f e n  aue dem 
Nationalen Zoologieohen Park in Waabington, D.C. und Wont Royal, Virginia, vorgonolpen. 
Die Wgebnisee rerden diskutiert  und .it Befunden aos der LiteratW vergliohen. 

RBsud 
A~erau e t  diecueelon de d e u l t a t e  patholo~iauee chee dea l o u ~ a  B crinidre (Chryeocyon 
brachyurus) e t  chee des chiens dea buiseone (Speothoe venatlcue) ~ a r d 6 s  Dar l'homme 
Analyee des f i eu l t a te  de diesectione eiiectu6es sur  46 chiena dea buieaone e t  sur  22 
loups & crinidre venue du Parc eoologique national de Washington, D.C. e t  Front Royal, 
en Virginie. Lea d e u l t a t a  obtenue aont diecut68 e t  cornpafie aux d a u l t a t a  pdeent8e 
dane l a  l i t t8ra ture .  

PeaHlae 
0630D E o ~ c X K ~ W H E ~  MTOJIOI'E¶eC-X JIaEiGE. II(UW8EIiU OT l?INBaCTHX BOJIEOB ( C ~ ~ Y I I O ~ Y O I L  braoJnurua~ 
H JIeCEHX c o d a  t a w  t e  

Odcmae~crr: amma cexcqnommx p e s y ~ r b ~ a ~ o ~ ,  noape& npn odcnegomrmrn 46 xecrraot codax 
B 22 rpmacmx ~ O B  a3 ~laqnom.usmx MPKOB Bamam~om, H.C., QPOHT PO= B B a p m e .  
PesyJ5~aTEl O ~ C ~ ~ X ~ T M  B CpaBEeHaH C JKllTepaTgPHHb¶B ,l(aIiEHME. 
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Fig. l! 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 

surf aces. 

Fig. 2: Histologic appearance of the small intestine from a man& 

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 0  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, Diocto~hma renale. 

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

head shows extensive hyperplasia (arrows). 


