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SUMMARY 

Ca ni ne di stem per is re cog ni zed as a worldwi de pro blem of car ni vo res. It has been re por ted in all fa mi lies

of car ni vo res, in clu ding Mus te li dae. The va ri ous mus te lids (e.g. ot ters, fer rets) are among the spe cies most

sus cep ti ble to ca ni ne di stem per vi rus (CDV) dis e a se and, with some ex cep ti ons, the cli ni cal pre sen ta ti on is

si mi lar to that seen in do mes tic dogs. Ve te ri na ri ans, in clu ding tho se wor king with non-do mes tic car ni vo res,

should be fa mi li ar with the cli ni cal signs, di ag no sis and cli ni cal ma na ge ment of this dis e a se. This pa per is

the first de scrip ti on of an acu te out break of CDV in Asi an claw less ot ter or Asi an small-cla wed ot ter (Ao nyx

ci ne reus) lit ter ma tes.

SAMENVATTING

Hon den ziek te bij car ni vo ren is een we reld wijd ge kend pro bleem. Ze werd reeds be schre ven bij alle fa mi lies

van car ni vo ren waar on der Mus te li dae. Mus te li dae, zo als ot ters en fret ten, zijn één van de meest ge voe li ge fa mi lies 

voor het (ca nie ne) hon den ziek te vi rus. De kli ni sche symp to men zijn ver ge lijk baar met deze waar ge no men bij de

hond, mits enk ele uit zon de ring en. Die ren art sen die in con tact ko men met niet-ge do mes ti ceer de car ni vo ren, moe -

ten op de hoog te zijn van de kli ni sche symp to men, de di ag no se en het ma na ge ment van deze ziek te. Dit ar ti kel is de 

eer ste be schrij ving van een uit braak van hon den ziek te bij een nest Azi a ti sche dwer got ters (Ao nyx ci ne reus).

INTRODUCTION

Ca ni ne di stem per is an im por tant worldwi de in fec -

ti ous dis e a se of do mes tic dogs (Ca nis fa mi li a ris). It

has been known in Eu ro pe for at le ast 200 ye ars (Wil -

li ams, 2001) and was first iso la ted by Carré in 1905

(Carré, 1905). Ca ni ne di stem per vi rus (CDV) is an in -

fec ti ous dis e a se of ma jor con cern for ma na gers of

free-rang ing and cap ti ve car ni vo res (Mon ta li et al.,

1987). Ho we ver, the epi de mi o lo gy of CD in free-

 rang ing spe cies is poor ly un der stood (Wil li ams, 2001).

Some of the na tu ral hosts of this dis e a se are mem bers

of the Ca ni dae (dog, fox, coy o te and wolf), Pro cy o ni -

dae (rac coon) and Mus te li dae (we a sel, mink, skunk,

ot ter and fer ret) (Lo pez, 1995), but evi den ce of CDV

sus cep ti bi li ty has been re por ted in all fa mi lies of ter -

res tri al and ma ri ne car ni vo res (Oster haus et al., 1995,

Deem et al., 2000, Wil li ams, 2001, Mos et al., 2003).

The Mus te li dae fa mi ly is the most se ve re ly af fec ted

(Deem et al., 2000). Ca ni ne di stem per vi rus (CDV) is

es sen ti al ly 100% fa tal in the fer ret (Da vid son, 1986).

Se ver al re ports of CDV in fec ti ons in Eu ro pe an ot ters

(Lut ra lut ra) (Gie sel, 1979) and in free-rang ing ot ters

(Lut ra ca na den sis) in Alas ka, North Ame ri ca and

New York, as well as cap ti ve ot ter in the Bronx Zoo,

New York have been re por ted, thus con fir ming the

sus cep ti bi li ty of this spe cies to this vi rus (Du plaix-

 Hall, 1975, Hoo ver et al., 1985, Mos et al., 2003). 

CASE REPORT

In a Bel gi an zoo park, acu te de ath over a pe ri od of

48 hours was ob ser ved in five lit ter ma tes of Asi an

claw less or small-cla wed ot ters (Ao nyx ci ne reus, Illi -

ger, 1815) (Fig. 1). Some days be fo re the out break,

the ot ters were stres sed as two  ju ve ni les of a pre vi ous

299        Case re port Vlaams Dier ge nees kun dig Tijd schrift, 2005, 74, 299-302



lit ter were cap tu red for re lo ca ti on. The pup pies were

two months old and did not show any cli ni cal sign of

illness. The lit ter con si sted of five ani mals. The pa -

rents, a 3-year-old male and a 5-year-old fe ma le, re -

mai ned he al thy. They had not been vac ci na ted against 

any in fec ti ous dis e a ses. The ani mals were li ving in an

iso la ted pool, wit hout any con tact with ot her ani mals

(do mes tic, non-do mes tic or wild li fe CDV sus cep ti ble 

spe cies). The diet con si sted main ly of (fresh wa ter)

fish, some crus ta ce ans and oc ca si o nal ly a day-old

chick, all sup ple men ted with vi tam ins. On ne crop sy,

the five lit ter ma tes sho wed signs of fi bri nous to he -

morrha gic gas tri tis and en te ri tis. Cong esti on and pe -

techi ae were no ti ced in the lungs. His top atho lo gy

(he ma toxy lin-eo sin stai ning) re ve a led a mild mo no -

nu clear pe ri vas cu lar and in ter sti ti al in flam ma to ry re -

ac ti on in the li ver, lungs and sto mach. Addi ti o nal ly,

the lungs sho wed ede ma, bron choin ter sti ti al pneu -

mo nia and scat te red al ve o lar syn cy tia, and rare

in tra cy to plas mic eo si nop hi lic in clu si ons were ob ser -

ved in epi the li al cells. Vi ral in clu si ons were also pre -

sent in some of the otter’s sto machs and uri na ry blad -

ders. Ba sed on the ma cros co pic and mi cros co pic

le si ons, a pre sump ti ve di ag no sis of CD was made. Di -

rect im mu nof lu o res cen ce (DIF) spe ci fic for CDV on

sto mach, lung, uri na ry blad der, spleen and me sen te -

ric lymphno de was car ried out. All five ot ters were

po si ti ve on DIF for CDV in the sto mach, lung and uri -

na ry blad der in va ri a ble de grees (Fig. 2). This is to our 

know led ge the first de scrip ti on of CD in this spe cies.

As a re sult of our fin dings, the re mai ning 2 adult ot ters 

were vac ci na ted twi ce with an in ter val of 3 weeks

using No bi vac pup py DP (Inter vet). All new ot ter mem -

bers (e.g. new lit ters, new im ports) will be vac ci na ted

(No bi vac pup py DP (Inter vet)) in the fu tu re against

CDV.

DISCUSSION

Tran smis si on of CDV can oc cur eit her by di rect or

by in di rect con tact. The ma jor mode of CDV

transmis si on is through the ae ros oli za ti on of na sal di s -

char ge and through ot her ex cre ti ons and se cre ti ons

from the body of an af fec ted ani mal (Deem et al.,

2000, Wil li ams, 2001). CDV is re la ti ve ly fra gi le and

quic kly in ac ti va ted in the en vi ron ment by ul tra vi o let

light and by heat and dry ing, so clo se as so ci a ti on be -

tween af fec ted and sus cep ti ble ani mals is ne ces sa ry

(Wil li ams, 2001). Vi ral shed ding oc curs even if ani -

mals are sub cli ni cal ly in fec ted (Appel, 1987), and the

vi rus may be shed for up to 90 days af ter in fec ti on

(Gree ne and Appel, 1998). In the pre sent case, the in -

fec ti on with CDV pre su ma bly oc cur red in di rect ly via

the zook ee pers,  who may have had con tact with a (sub) 

cli ni cal CDV in fec ted dog or a CDV con ta mi na ted

item, as di rect con tact with CDV in fec ted ani mals was 

ex clu ded due to the hus band ry.

In all spe cies, the res pi ra to ry, gas troin tes ti nal, in te gu -

men ta ry and cen tral ner vous sys tems are most com mon -

ly af fec ted. In mus te lids, the most com mon ly obser ved

signs  are high  fe ver,  ocu lar  and  na sal  di schar ge,

di arrhea, anor exia, sei zu res and my o clo nus, se ve re

hy per ke ra to sis of the foot pads, who le body eryt he ma,

pru ri tus and le thar gy (Deem et al., 2000). Many of

the se symp toms are ne ver seen be cau se the ani mal

dies quic kly af ter in fec ti on, as was ob ser ved in the

pre sent case. Pup pies usu al ly do not de ve lop any skin

lesi ons, but will de ve lop an acu te loss of ap pe ti te, fe ver,
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Fi gu re 1. Pho to graph of an Asi an claw less ot ter or Asi -
an small-cla wed ot ter (Ao nyx ci ne reus, Illi ger, 1815).
The se are the smal lest ot ters in the world, being about
two feet long and weig hing un der ten pounds. They
have a glos sy brown coat with a lighter co lo red un -
der si de, so me ti mes with whi te mar kings ge ne ral ly
around the face, thro at, and chest area.  Their feet are
web bed to the last joint of the toe in ste ad of being web -
bed all the way to the be gin ning of their short blunt
claws. This gi ves the ot ter an ex cel lent sen se of touch
and coor di na ti on. Their lar ge broad cheek teeth are
used for crus hing the shells of crabs and mol lusks.

Fi gu re 2. Di rect im mu nof lu o res cen ce (DIF) mi -
cro pho to graph: po si ti ve (green co lor) sto mach
sam ple for CDV. 



sei zu res and de ath wit hin a few days. In an ex pe ri -

men tal stu dy of CD in coy o tes, all pups died, but all

adults sur vi ved (Gier and Ameel, 1959). Wil li ams et

al. (1992) sug ge sted that coy o te pups might be more

sus cep ti ble to CD mor ta li ty than ye ar lings and adults. 

Most li ke ly ot ter pups are also more sus cep ti ble to CD 

mor ta li ty, as was de mon stra ted in the pre sent case.  

The pa tho ge ne sis in do mes tic dogs has been well

cha rac te ri zed and may be si mi lar in non-do mes tic

spe cies. After en te ring the res pi ra to ry tract, the CDV

spre ads to ton sils and bron chi al lymph no des, whe re it 

re pli ca tes. After vi re mia, the CDV pro li fe ra tes wi de -

ly in lymp hoid or gans (spleen, thy mus, lymph no des)

and spre ads through a se con da ry vi re mia to the epi -

the li al and cen tral ner vous sy stem tis su es (CNS). The

pa tho ge ne sis and CNS in vol ve ment is va ri a ble and

de pen dent on the host’s hu mo ral and cel lu lar im mu ne

res pon se (Deem et al., 2000). The signs of ca ni ne di s -

tem per can vary ac cor ding to strain vi ru len ce, en vi -

ron men tal con di ti ons, host age, im mu ne sta tus and

the in fec ted spe cies (Deem et al., 2000). Sus cep ti bi li ty

in some spe cies may be in flu en ced by pre dis po sing

fac tors such as stress, im mu no sup pres si on, vac ci na ti on

and ex po su re to a high do ses of vi rus (Gree ne and

Appel, 1998). Stress im po sed on ot ters can cau se im -

mu no sup pres si on, im pai red an ti bo dy res pon se, and

al te red bi oche mi cal and he ma to lo gic pro fi les (Fow -

ler, 1986). As des cri bed abo ve, the stress re la ted to

cap tu ring the two sub adults for re lo ca ti on may have

trig ge red the CD out break. 

Gross le si ons may vary from no ob vi ous le si ons to

tho se re flec ti ve of cli ni cal signs. Thy mic atrop hy is a

con sis tent but non spe ci fic gross le si on. (Bron cho)

pneu mo nia, ca tarrhal to he morrha gic ga stro-en te ri tis

(pre sent in our case) and hy per ke ra to sis of the nose,

lips, ey e lids, ears, anus and foot pads may be pre sent

(Wil li ams, 2001). Com mon mi cros co pic le si ons

inclu de the de ple ti on of lymp hoid tis su es (lymph no des, 

spleen, thy mus). Inter sti ti al pneu mo nia, sup pu ra ti ve

bron chop neu mo nia, and the for ma ti on of syncyti al

cells in pul mo na ry al ve o li have been des cri bed. An

im por tant dis e a se fe a tu re of CD is the pre sen ce of

intra cy to plas mic and in tra nu clear eo si nop hi lic in clu -

si on bo dies in epi the lia, neu rons and astro glia (Wil li -

ams, 2001). Some of the se fin dings were pre sent in

the se five ot ter pups.

Di ag no sis is main ly ba sed on his to ry, cli ni cal ob -

ser va ti ons and ty pi cal gross and mi cros co pic le si ons.

Immu no his toche mis try, po ly me ra se chain re ac ti on,

nu cleic acid hy brid iza ti on and iso la ti on of CDV are

also very use ful for the de tec ti on of CDV in fec ti on

(Wil li ams, 2001).

Sin ce CD in mus te lids is vir tu al ly 100% fa tal, the

tre at ment of cap ti ve wild spe cies with CD is symp to -

ma tic, though the prog no sis is gu ar ded (Wil li ams,

2001). In some mild ca ses, sup por ti ve care may be ad -

vi sed. Sup por ti ve care con sists of fluids, for ce-fee -

ding, an ti bi o tics, an ti his tam ines, and pos si bly an an -

ti vi ral me di ca ti on (Gree ne and Appel, 1998).

Be cau se of the ubi qui tous ap pe a ran ce of the vi rus, all

ani mals should be vac ci na ted against CD. Ho we ver,

the use of mo di fied live vi rus vac ci nes in wild spe cies

should be ap pro ached cau ti ous ly and with know led ge 

of the spe ci fic vac ci ne and sen si ti vi ty of the spe cies.

As ot ters are more clo se ly re la ted to fer rets than to

dogs, and fer rets are very sus cep ti ble to di stem per,

care should be ta ken when vac ci na ting ot ters against

the CDV. Ca ses of fer rets get ting ca ni ne di stem per

from a ca ni ne di stem per vac ci ne not ap pro ved for the

fer ret have been des cri bed (Gill et al., 1988). Some of

the dog com bi na ti on vac ci nes may con tain live CD

vi ru ses. The re fo re highly sus cep ti ble spe cies should

be vac ci na ted eit her with kil led CDV, though this

does not pro vi de com ple te pro tec ti on (Wil li ams,

2001), or else with re cent ly de ve lo ped CD vac ci nes

(pu ri fied gly copro teins, im mu ne-sti mu la ting com -

plexes and va ri ous re com bi nant pox vi ru ses ex pres -

sing F and H gly copro teins) (Wil li ams, 2001). Vac ci -

na ti on sche du les for non do mes tic spe cies are ba sed

on re com men da ti ons for the do mes tic dogs (Chap -

puis, 1995), i.e. a vac ci na ti on eve ry 3-4 weeks be -

tween 6 and 16 weeks of age. Data on ma ter nal an ti bo -

dy in ter fe ren ce with vac ci na ti on of fer rets sug gests

that a fi nal CDV vac ci na ti on should be ad mi nis te red

af ter 10 weeks of age. (Gor ham, 1999). In Bel gi um,

no vac ci ne is re gis te red for CDV vac ci na ti on of fer -

rets (and ot ters). Ho we ver, good re sults have been ob -

tai ned in fer rets with No bi vac pup py DP (Inter vet)

(Her mans K., per so nal com mu ni ca ti on), alt hough

this is a live vac ci ne. The remaining two otters were

also vaccinated with this vaccine without any side- ef -

fects.

In con clu si on, CD is one of the most im por tant in fec -

ti ous dis e a ses of free-rang ing and cap ti ve car ni vo res. In

free-rang ing po pu la ti ons, it may have sig ni fi cant im pact 

on po pu la ti ons of highly sus cep ti ble spe cies (e.g. black-

 foot ed fer rets) (Wil li ams and Thor ne, 1996). In cap ti ve

car ni vo res it must be con si de red in the de sign of hus -

band ry pro to cols, in clu ding vac ci na ti on, qua ran ti ne and 

hou sing ar rang ements (Wil li ams and Thor ne, 1996).
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