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Phocine distemper virus (PDV) has caused 2 epidem-
ics in harbor seals in the Atlantic Ocean but had never
been identified in any Pacific Ocean species. We found that
northern sea otters in Alaska are infected with PDV, which
has created a disease threat to several sympatric and de-
creasing Pacific marine mammals.

In northern Europe, phocine distemper virus (PDV)
caused 2 epidemics that resulted in 23,000 harbor seal
deaths in 1988 and >30,000 deaths in 2002 (/). PDV has
also been associated with seal deaths on the eastern coast
of the United States and Canada, which shows the persis-
tent threat of this virus to Atlantic marine mammal popu-
lations (2). Serologic surveys before 2000 indicated that
Pacific marine mammals had not been exposed to PDV
(3,4), and this virus had never been identified as the cause
of illness or death in the North Pacific Ocean. In this re-
gion, specifically in Alaska, northern sea otters (Enhydra
lutris kenyoni) are one of many species that have had pop-
ulation decreases since the 1980s. Steller sea lion (Eume-
topias jubatus), northern fur seal (Callorhinus ursinus),
and most recently, harbor seal (Phoca vitulina) popula-
tions have all decreased (4-6).

The Study

In 2004 and 2005, strong serologic evidence of expo-
sure to a PDV-like morbillivirus was obtained by serum
neutralization for *40% (30/77) of live captured sea otters
sampled in the eastern Aleutian Islands (Fox Island, South
Alaska Peninsula) and Kodiak Archipelago (T. Goldstein et
al., unpub. data) (Figure 1, panel A, southwest stock). These
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captures were part of an investigation into potential causes
of a precipitous decrease in the population that resulted in
a US Endangered Species Act listing. Although northern
sea otters are found along the Pacific coast of Alaska, Can-
ada, and Washington and in the Aleutian Islands, only the
southwest stock in Alaska has been decreasing (9) (Figure
1, panel A). As little as 50% of the southwest stock remains
since the 1980s, and the Aleutian Archipelago population
decreased from ~74,000 to 8,742 sea otters by 2000.

In 2006, the US Working Group on Marine Mammal
Unusual Mortality Events declared an unusual mortal-
ity event for northern sea otters; large numbers of deaths
were documented in southcentral Alaska adjacent to the
threatened southwest stock (V. Gill, unpub. data) (Figure
1, panel A). Necropsies showed a high prevalence of val-
vular endocarditis (43%) and septicemia in mature adults
associated with various strains of Streptococcus infantar-
ius subsp. coli (S. bovis/equinus complex) and inconsis-
tent intracytoplasmic inclusions were present. However, a
primary site of bacterial infection could not be identified
in most infected animals, despite this high prevalence of
lesions. In humans, S. bovis is a major cause of valvu-
lar endocarditis and is often associated with preexisting
pathologic changes of the colon, underlying disease, and
immunosuppression (/0). This disease is often sporadic
and secondary to chronic recurrent bacterial seeding from
a primary site of infection or secondary to heart valve ab-
normalities. The lack of underlying bacterial infection or
heart valve defects indicated the presence of a primary
immunosuppressive viral infection.

To further investigate serologic evidence and necropsy
findings, we looked for morbilliviral nucleic acid in nasal
swabs archived from live otters and in tissue (brain, lung,
lymph node) from 9 stranded carcasses from Kachemak
Bay (southcentral stock, Figure 1, panel A) examined dur-
ing 2005-2008. Total RNA was extracted by using Tri
Reagent (Sigma, St. Louis, MO, USA) and complimentary
DNA was transcribed by using Superscript III (Invitrogen,
Carlsbad, CA, USA) with random nonamers. A heminested
PCR was performed with universal morbillivirus primers
and a PDV-specific primer for the phosphoprotein gene
(11). Products of the expected size were sequenced.

Morbilliviral nucleic acid was amplified from 8 nasal
swabs from live otters (10%, 8/77) and from lung, lymph
node, or brain from 3 dead otters. Sequence analysis identi-
fied a PDV fragment identical to that of the isolate from
the 2002 outbreak in northern Europe. This PDV fragment
differed from the 1988 isolate at 2 nucleotide positions
(online Technical Appendix, available from www.cdc.gov/
EID/content/15/6/925-Techapp.pdf; Figure 2). The PDV-
positive nasal swabs were from 5 juveniles and 3 adults, 7
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Figure 1. Distribution of Arctic and sub-Arctic pinnipeds in relation
to Arctic ice coverage representing a unique area where distribution
ranges of multiple seal species overlap (7,8). A) North Pacific
Ocean region showing the range of the northern sea otter (Enhydra
lutris kenyoni) in Alaska, its population stock delineations, and
sample collection locations for the study. 1, Kachemak Bay; 2,
Kodiak Archipelago; 3, South Alaska Peninsula; 4, Fox Island; seal
species ranges overlap. This overlap indicates potential for phocine
distemper virus disease transmission among Arctic and sub-Arctic
pinniped species in this highly productive region. B) Circumpolar
Arctic region showing species overlap among Arctic pinnipeds
and the potential for disease transmission from the Atlantic Ocean
through the Arctic Ocean to Alaska (outlined) by migrating seal
species. The black areas indicate ranges of Atlantic harbor and
gray seals; the areas exclusive to gray seal are bordered with a
broken line. The boxed region corresponds to the Arctic region
containing sea otter populations shown in panel A.

from the Kodiak Archipelago and 1 from the Eastern Aleu-
tians in 2004 and 2005. Seven of these 8 otters were also
positive for antibodies to PDV by serum neutralization. The
dead PDV-positive otters were 2 adults and 1 juvenile from
Kachemak Bay sampled during 2005-2007. The cause of
death in these animals included meningoencephalitis and/
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or sepsis with or without valvular endocarditis. This find-
ing mirrors the secondary bacterial infections characteristic
of infected and immunosuppressed European harbor seals
during PDV epidemics (/).

Conclusions

These results demonstrate that PDV has been intro-
duced to the North Pacific Ocean since 2000. All Pacific
marine mammal species are now at risk for phocine dis-
temper—induced population decreases. Although additional
work is needed to determine if PDV has played a role in
the decrease in the sea otter population, its association with
lesions in carcasses, especially in animals that have died of
bacterial infections, suggests it may contribute to ongoing
deaths. Viral nucleic acid in nasal swabs from free-ranging,
live-captured otters confirms viral shedding. Therefore, ot-
ters are capable of transmitting PDV to conspecifics and
other species.

Because the PDV fragment isolated from Alaskan ot-
ters is identical to that of the 2002 Atlantic isolate, this vi-
rus was likely transmitted to the North Pacific Ocean after
the 2002 European epidemic, although it is remotely pos-
sible that it may have originated in the North Pacific Ocean
during 2000-2002. Several ranges of seal species overlap
across the Atlantic and Arctic Oceans (Figure 1, panel B).
Arctic and sub-Arctic migrating seals have also been sug-
gested to be carriers of PDV (/). In the Atlantic Ocean,
gray seals (Halichoerus grypus) are vectors of PDV that
enable spread of disease to harbor seal populations and pro-
vide contact between North Sea and Arctic Ocean species
(12) (Figure 1, panel B). Although PDV vector species are
largely unknown, the close phylogenetic relationship and
geographic range of susceptible seals with other seal spe-
cies makes this intraspecies contact the likely method of
transmission through the Arctic to the Pacific Ocean. Now
that PDV is in the Pacific Ocean, the diversity and abun-
dance of seal and sea lion species creates the potential for
viral transmission (Figure 1).

Serologic evidence indicates that the 1988 Atlantic
PDV virus did not reach the Arctic or Pacific regions of
Alaska. The decrease in sea ice during the 14 years be-
tween these epidemics may have affected movement of
Arctic seal populations (online Technical Appendix Figure
2). This reduction was even more pronounced in 2004 and
2005, years in which PDV was confirmed to have infected
sea otters (online Technical Appendix). Ice coverage is at
its lowest level during August and September (/4). In 1988
and 2002, the PDV epidemic had reached gray and harbor
seal populations in the North Sea and Norwegian Sea by
August. This sea ice reduction may have altered seal haul-
out and migration patterns, resulting in contact between
Atlantic, Arctic, and Pacific Ocean species that was not
possible in 1988 and the few years afterwards.
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Figure 2. Neighbor-joining bootstrap tree (1,000 replicates, pairwise
deletion comparisons, Tamura-Nei model) shows that morbillivirus
fragments isolated from northern sea otters are identical to those
of the 2002 PDV isolates. All known corresponding phosphoprotein
gene fragments from morbilliviruses (online Technical Appendix,
available from www.cdc.gov/EID/content/15/6/925-Techapp.pdf)
were compared by using Molecular Evolutionary Genetics Analysis
software version 3.1 (www.megasoftware.net/mega.html). Scale
bar indicates number of nucleotide substitutions per site.

Now that PDV has been found in the Pacific Ocean,
its role in population decreases and future deaths among
currently uninfected species of marine mammals in Alaska
must be assessed. A subspecies of the susceptible Atlantic
harbor seal, the Pacific harbor seal is potentially vulnerable
to PDV, and with a range from Alaska and along the West
coast of the United States, they have enormous potential to
spread the virus. Additionally, because terrestrial and ma-
rine Arctic species from Canada have previously been ex-
posed to PDV, the risk for predatory and scavenging North
Pacific Ocean carnivore species must not be overlooked
(15). All seal species in the Arctic and Pacific Oceans are
threatened, especially those with limited numbers, and epi-
demic management strategies must be in place to protect
critically small populations.
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BUPYC TIOJIEHBEN UYMBI
Y CEBEPHBIX KAJTAHOB TUXOI'O OKEAHA
HA AJISICKE, CIIA

Tpeticu lonacraitn, Ixxonna A. K. Maser, Bepena A. Jlxwun, Aumkena M. lopodd,
Katu A. bypek u JIxon A. Hommonx'

Bupyc Tronenseii wymsl (BTY), BeI3BaBIINIA ABE STIHIEMIH JAHHOTO 3a00JICBAHUS Y
OOBIKHOBEHHBIX TIOJICHEH ATIIAaHTHYECKOT0 OKEaHa, paHee HUKOI/IAa He BCTPEYalIcs y BUIOB, OOMTAIOIINX B
Tuxom okeane. OOHapyXeHHast HAMU HHOULIUPOBAHHOCTH JaHHBIM BUPYCOM CEBEPHBIX KAJIAHOB Ha
AUrsicke, IpeACTaBIET cO00 yrpo3y A psiia COKPAILAOIIUXCS MOMYIISALNI CHMIATPUYECKUX BUIOB
MOPCKHUX MJICKONHTAIOMUX THXOro OKeaHa.

B Cesepnoii EBpone Bupyc TrosieHselt uymsl (BTY) BeI3Ban 1Be KPYMHBIX
AMUAEMUH, KOTopbie puBenH K TuOenu 23 000 oObIKHOBEHHBIX TrOJICHEH B 1988 romy u
6onee 30000 Troneneii storo Buna — B 2002 roay (1). C 3apakeHreM JaHHBIM BUPYCOM
TaKKe CBSI3BIBACTCSI MAaCCOBAsi CMEPTHOCTD TIOJICHEH y BocTouHbIX OeperoB CIIIA u
Kanazpl, 4TO TOBOPHUT O TOM, UTO JAHHBIA BUPYC MPEACTABIAET COOOH MOCTOSHHYIO
yIrpo3y JUlsl aTJIaHTHYECKUX MOMYJIAUni MOopckux miiekonuTatonux (2). ITo pesynabraram
CepOJIOTHUYECKUX 00cienoBanmii, mpoBoauBIuxcs 10 2000 roga, y THXOOKEAHCKUX
MOPCKHX MJICKOTIMTAIONTUX 3apakeHHE TaHHBIM BUPYCOM OTCyTCTBOBao (3.,4). B
CEBEPOTUXOOKEAHCKOM PETHOHE He OBbIJIO OTMEUEHO HU OJHOTO ciiyyasi 3a00JIeBaHUs WK
CMEpTHU KUBOTHBIX B pe3ynbTate 3apaxkeHus BTY. Haunnas ¢ 80 rogoB npomnuioro Beka B
3TOM pEruoHe, B 0COOEHHOCTH Ha AJISICKe, HaOI0JaeTCsl 3HAUNTENIbHOE COKpAIlleHUEe
YHCIIEHHOCTH EJIOT0 Psijia BUOB MOPCKUX MJIEKOMUTAIOLIUM, OJHUM U3 KOTOPBIX
sBisieTcs ceBepHblii kaan (Enhydra lutris kenyoni). 3naunTenbHbie cOKparieHus
YHCACHHOCTH OTMEYAIOTCS TakKKe B MOMyJIsusix cuBydeii (Eumetopias jubatus),
ceBepHbIX Mopckux kotukoB (Callorhinus ursinus) u, B mocieanee Bpemsl, TIOJICHER
napra (Phoca vitulina) (4-6).

HUccaenoBanue

B 2004 u 2005 romax mpu mpoBeACHUU BHIOOPOUHBIX CEPOJIOTHUECKUX
UCCIIEZIOBAaHUM ITyTEeM aHaIu3a HEUTPAIU3YIOUIUX CHIBOPOTOUHBIX aHTHTEN Y JKUBBIX
KaJIAHOB, OTJIOBJIEHHBIX B palloHaX BOCTOYHOM 4acTH AJIEyTCKMX OCTPOBOB (OCTPOB
®okc, KOxHo-ansckuHckuii moyoctpos) U Koabsikckoro apxunenara, 6onee ueM y 40%
o0ciieoBaHHBIX KHUBOTHBIX (30 13 77) Ob10 0OHAPYKEHO CEPOIOTUIYECKOE
MTOATBEPIKICHNE TPUCYTCTBUS B Opranu3me cxogHoro ¢ BTY MmopouuBupyca

(T. Tonxcraiin u ap., HeomyOnukoBaHHbIe NaHHbBIE) (PucyHOK 1, Cxema A, 1oro-
3anaaHas nomyssanus). OTIoB KUBOTHBIX TPOBOJMIICA B XO/1€ UCCIIET0BaHUN
MOTEHLIMAIbHBIX IPUYMH PE3KOI0 COKPALLEHUS YUCIEHHOCTH MOMYJIALNHN, IPUBEIIIETO K
3aHECEHMIO JJAHHOTO BHJIA B IEPEUCHb KUBOTHBIX U PACTCHUMN, ONAIAIOUINX 101

! Oprauu3sanun, B KOTOPBIX paGoTaIOT aBTOpHI: YHHBepcuTeT mtata Kamudopuus, Jeuc, KanudopHus,
CIIA (T. T'onncraiin, Jx. Mazer, Ciry:x0a oxpassl pecypcoB psi0 u aukoi mpupoasl CIIA, AEKopuIK,
Auscka, CIIA (B.A. xun, A.M. [lopod), Cnyxba BeTeprHapHOU maTonoruu mrara Assicka, Urn-Pusep,
Auscka, CIHA (K.A. Bypek) u Meaununckuii ¢paxynsrer Ctanadopackoro yuusepceurera, Ctandopa,
Kanugopuus, CIHA (Ix. A. XommoH)



neiictBue 3akona CILA o penkux u MCue3alonMX BUIAX. XOTS CEBEpHBIN KaJlaH OOUTaeT
BJIOJIb BCETO TUXOOKEAHCKOTO Tobepexnbs Ansicku, Kanaaer u mrata BamuHrToH, a
Takke Ha AJIEyTCKUX OCTPOBaX, COKpAIICHUE YUCICHHOCTH HA0II01aeTCsl TOJIBKO Ha
Amnsicke B roro-3anaaHoi nonyssimun (9) (Puc. 1, Cxema A). C 1980x ro0B OT 10T0-
3amaJHoi momysiuuu octanock He 6onee 50%, a Ha ocTpoBax AJIEyTCKOTO apXuIienara,
k 2000 roxy uncneHHOCTH KajgaHoB ymana ¢ 74 000 no 8 742 ocobeii.

B 2006 rony Amepukanckas pabodas Tpyrma Mo W3y4eHHUI0 HEOOBIYHBIX SIBJICHUI
B 00J1aCTH CMEPTHOCTH MOPCKUX MIICKOITUTAIOIINX, OOBSIBIIIA TEKYIIUNA YPOBEHB
CMEPTHOCTH CEBEPHOT0 KaJlaHa HEOOBIYHBIM sIBJIEHUEM. BhICOKUI YpPOBEHb CMEPTHOCTH
KUBOTHBIX 3apETHCTPUPOBAH TAKKE B LIEHTPAIHHOM MOMYJISIIUHN F0)KHON AJISCKH,
COCEJICTBYIONIEH ¢ HaXOASAIIEHCS MO/ YTPO30il MCYE3HOBEHHUS FOr0-3aI1aIHOU
nomymsueit (B. [xun, HeonyOnukoBannbie nanueie) (Puc. 1, Cxema A). BekpbiTust
TPYTIOB BBISIBUJIM 3HAYUTEIIbHYIO PACTIPOCTPAHEHHOCTh Y B3POCIIBIX 0CO0eit
BaJIbBYJIApHOTO 3HAOKapauTa (43%) u cencuca, BbI3BaHHBIX PA3JIMYHBIMU IITAMMaMU
dbekanpHOTO MOABHAA Streptococcus infantarius (S. bovis / equinus), mpu 3Tom ObLTO
O00HAPYXKEHO MPHUCYTCTBUE HETUITMYIHBIX IIUTOTIA3MATHYECKUX BKIIOYeHM. OIHAKO,
HECMOTPS Ha OOIIMPHOCTH MOPAKEHUS, Y OOJIBIIMHCTBA )KUBOTHBIX BBISIBUTH IEPBUUHBIH
oyar OakTepHaibHOW MH(EKIUH HE MPEACTaBISUIOCh BO3MOXKHBIM. S/DOVIS siBisercs
HIMPOKO PacIpOCTpaHEHHBIM BO30YAUTENEM BaJIbBYJISIPHOTO 3HIOKApIUTA Y YEJIOBEKa,
9acTO pa3BUBAIOLIETOCS Ha (POHE MATOIOTHYECKUX U3MEHEHUH TOJICTOTO KUIIICUHUKA,
OCHOBHOTO 3a00JieBanus, Win nMMyHoaenpeccud (10). DTo 3a0oeBaHue 4acTo ObIBACT
CHIOpPaJIMYHBIM U BTOPUIHBIM, TIPOBOIMPYEMBIM IEPUOAUMUECKON XPOHUIECKOM
OakTepuaTbHOM TUCCEMHUHAINEH W3 OCHOBHOTO Oo4Yara MH(PEKIIMH, WU TaTOJIOTHEH
cepaevHbIX KinanaHoB. OTCYTCTBHE y 00CIIeyeMbIX 0cO0€eH, KaK MPU3HAKOB OCHOBHOM
OakTepuanbHOM MH(PEKIINH, TaK U e(HEKTOB CEP/ICUHBIX KIIAITAHOB, YKa3bIBAJIO HA
HaJIM4YMe IePBUYHON NMMYHOIIOAABIISAIONIEH BUPYCHON HH(DEKITHUH.

B npouecce nanpHENIINX UCCIEA0BaHNN JAHHBIX, IIOJYYEHHBIX B PE3yJbTaTe
CEpOJIOTMYECKOT0 aHaJIN3a U BCKPBITUH TPYIOB KUBOTHBIX, ObLII IPOBEACH aHAIN3
XpaHsumxcs B apxuBe coOpanabix B 2005-2008 rr. Ma3koB (B3SITBIX U3 HOCA JKUBBIX
KUBOTHBIX) U TKaHeW (M0O3ra, JIETKUX U JTUM(PATHIECKUX Y3JI0B) IEBATH TPYTIOB
’KMBOTHBIX, OOHApYy’KE€HHBIX B 3a1uBe Kauemak (LeHTpasibHas! MOMyJISILUs I0KHON
Ansicku, Puc. 1, Cxema A) Ha mpeiMeT IPUCYTCTBUSI HyKJIEUHOBON KHUCIOTBI
MopouuuBupyca. Jxcrpakuust PHK nmpoBonunace ¢ ucnons3zoBanuem pactBopa «Tri-
Reagent» (mpousBoactea pupmsel «Curma», Caitat-Jlyuc, mrat Muccypu, CILIA), a
cuHTe3 kommumenTtapHoit JIHK — npu nomormu Habopa «Superscript I1I» (mpoussozicTaa
«uButporeny, Kapncban, mrat Kamupopuus, CILIA) ¢ mpon3BoIbHEIMU TIpaiiMepami.
bruta nposenena [P ¢ BnokeHHBIMH yHUBEPCATbHBIMU MOPOMIITUBUPY CHBIMU
npaiimepamu 1 BTU-ciennpuaecknm npaitmepom 1uist reHa gocgonporenna (11). beum
CEKBEHHUPOBAHBI IIPOAYKTHI 0KMIAEMBIX Pa3MEPOB.

MopOunnuBupycHas HyKJIEMHOBasi KUCJIOTa OblUIa BblJeNIeHa U3 00pa31oB 8 u3 77
(10%) Ha3anbHBIX Ma3KOB, B3ATHIX Y KUBBIX KAJIAHOB, & TAKXKE W3 JIESTOUHOM, MO3TOBOU 1
TUM(aTHYECKON TKaHU TpeX TPYHOB )KUBOTHBIX. [Ipu momouy cekBeHupoBaHUsl ObLT
BbIsiBIIeH pparmMeHT BTY, uaeHTHYHBIN U30JIATY, IIOJy9€HHOMY BO BPEMSI BCTIBIIIKH



TiojeHbelt uymbl B CeBepHoii EBponie B 2002 rony. lannsiii ¢pparment BTY otinyancs
ot n3oJisATa 1988 roga mo AByM MO3UIKAM HYKJICOTHAOB (JIEKTPOHHBIA BapUaHT
TexHn4ecKkoro NpuiIOKEHNUs MOKHO TIOCMOTPETH 110 aApecy:
www.cde.gpv/EID/content/15/6/925-Techapp.pdf; Puc. 2). BTU-nonoxurensHbie Ma3Ku
OBbUIN TIOJTYYEHBI OT MSATH HEMOJIOBO3PEIBIX U TPEX B3pOCIbIX ocobeil. CeMb U3 3THX
KUBOTHBIX OBLIIN OTJIOBJIEHBI HA KONBSIKCKOM apxurenare, a OJHO — B BOCTOUYHOM 4acTu
Aneytckux octpoBoB B 2004 u 2005 rogax. Y cemMu U3 3TUX BOCbMHU KaJIaHOB
MOCPEACTBOM PEAKIIMHN CHIBOPOTOYHON HENTpaIn3auu ObUIH TaKkke 0OHapy KEHbI
antutena K BTY. U3 Tpex MepTBBIX KaJlaHOB, B TKaHAX KOTOPBIX ObUT 0OHApY’KEH BHPYC
BTY, nBoe ObuHM B3pOCIBIMH JKHBOTHBIMU 1 OJIMH — HEMOJIOBO3pEbIM. Bee Tpu Tpyma
Obutn HaiineHs! B 3anuBe Kauemak B 2005-2007 rr. [IpyunHaMu cMepTH 3THX KUBOTHBIX
MOCITY>KUJIM MEHMHT'09HLEe(aTUT U/UITN CETICUC, COMTPOBOXKIAIOIINNCS WIN HE
COIIPOBOXAAIOIINNCS BaJIbBYJIIPHBIM SHAOKApAUTOM. [loyueHHbIE JAHHBIE IOJTHOCTHIO
COOTBETCTBYIOT KApTUHE BTOPHUYHBIX OaKTEpUATbHBIX HHPEKUNN, TUITHYHBIX JIJIS
MH(HUIMPOBAHHBIX €BPOINEHCKUX TIOJICHEH B COCTOSIHUM UMMYHOJICTIPECCHU BO BpEMsI
snuaemuit BTY (1).

BriBoabI

Pesynbratel uccinenoBanust roBopsT o Tom, uto ¢ 2000 roga B
CEBEPOTUXOOKEAHCKHUI PETHOH PAacpOCTPAHSIETCSl BUPYC TIOJIEHbEW YyMbl. B CcBsI3H C
3TUM BCE TUXOOKEAHCKUE BHUJIbI MOPCKUX MJIEKOMUTAIOMINX HAXOAATCS O] yTPO30it
COKpAILIEHHS UX YUCJICHHOCTH B CBSI3M C 3apa’kKeHUEM TIOJIEHbeH uyMoi. HecMoTps Ha TO,
YTO JUJI BBISIBJICHHS OTEHUHAIBHOU ponu BTY B cokpalieHun YUCIEHHOCTH KaJlaHOB
HE00X0IUMO MPOBECTHU JAOMOJIHUTENIbHBIE UCCIEA0BAHNUS, €r0 HAIMYNE B OpraHU3Me
KUBOTHBIX C XapaKTEPHBIMU MOPAKEHUSIMHU, OCOOCHHO B ClTydae THOEIH KUBOTHBIX OT
OaxkTepuanbHBIX UH(EKIHU, TaeT OCHOBAHHE MPEATNOJIOKUTh, YTO OH MOXKET UTPaTh
OMpEJICTICHHYIO POJIb B TEKYLIEH JMHAMUKE CMEPTHOCTH KUBOTHBIX. [IpucyTcTBUE
BUPYCHOM HYKJIICHHOBOM KHMCJIOTBI B Ha3aJIbHBIX MA3Kax, B3ATHIX Y OTJIOBJIEHHBIX JUKHUX
KaJIaHOB, CBUJIETEILCTBYET O Pa3/IEBAHUH BUPYCA B KJIETKAX 3TUX )KUBOTHBIX. A 3TO
03HAYaeT, uTo MHPHUITMPOBAHHBIC KalaHbl CITIOCOOHBI iepenaBaTh BTY koHcnenubukam u
JIPYTUM BUJIaM.

[Tockonbky ¢pparment BTY u3oiaupoBanHblid U3 HHPUIUPOBAHHBIX KIETOK
AICKUHCKUX KaJaHOB MJICHTHYEH aHaJorndyHoMy (pparmenty uzossra 2002 roga u3
aTJIAaHTUYECKOI0 PETHOHA, JaHHBIN BUPYC, CKOPEE BCETO, PACIPOCTPAHUIICS B
CEBEPOTUXOOKEAHCKUI PETHOH nociie eBponeiickoit anuaemun 2002 roaa, XoTs
MIOJIHOCTBIO UCKJIFOUUTh BO3MOKHOCTh CAMOCTOSTEIILHOTO Pa3BUTHS JaHHOT'O BUpYca B
ceBepHoii yactu Tuxoro okeana B 2000-2002 rr. Toke Henb3s. B pa3HbIX pailoHax
ATtnantuueckoro u CesepHoro JlenoBUTOro okeaHOB HaOJIIOAAETCS YaCTUYHOE
COBIIaJICHUE U HAJIOKEHUE JIPYT Ha Ipyra apeayioB OOMTaHUs pa3IUYHbIX BUJIOB TIOJIEHEH
(Puc. 1, Cxema B). CyuiecTByeT Takke NpeAroaoKeHue, yTo nepeHocunkamu BTH
MOTYT OBITh TIOJICHH, MUTPUPYIOIINE B ApKTHUECKUX U CyOapKTH4YeCcKuX pernoHax (1). B
ATIaHTHUYECKOM OKEeaHe MEePEHOCUHKAMH BHPYCa TIONIEHbEH YyMBI SBIISETCS CEpPhIi UITN
aMHHOMOp BN TrosieHb (Halichoerus grypus), 4To mpuBOIUT K pactpoOCTPaHEHHUIO 3TOTO
3a00JIeBaHNUs HA TOMYJIALINUN OOBIKHOBEHHBIX TIOJICHEH 1 00€CTIeYNBAET KOHTAKT MEXIY
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Busnamu CeBepHoro mops u CesepHoro JlenmoBurtoro okeana (12) (Pucynok 1, Cxema B).
HecmoTtps Ha TO, 4TO 10 CHX IO HE YCTAaHOBJIEHO, KAKUE BUJBI SIBIISIIOTCSA
nepeHocunkamu BTY, Hanuune TecHbIX (PUIOTEeHETHYECKUX CBA3CH MEXTY
MOJIBEPKEHHBIM 3a00JI€BaHUIO BUIOM U APYTUMHU BUIAMH TIOJICHEH, a TaKkxKe
reorpauuecKue peruoHbl UX OOUTaHHsI, TOBOPUT B MOJIB3Y TOTO, YTO UMEHHO
MEXBHUJOBON KOHTAKT SIBJIIETCSA Haubosee BEPOSITHBIM METOJIOM PacpOCTPaHEHUS
BHupyca B CeBepHOM JIeqOBUTOM OKeaHe U IPOHUKHOBEHMS €ro B Tuxuii okean. C
nosisineHueM BTY B Tuxom okeaHne co3gaercs yrpo3a paclpoCTpaHEHHUs 3TOTO BUpPyca B
CBSI3U C HAJIMYHEM B 3TOM PETHOHE OOJIBIIOr0 KOJIMYECTBA M BUOBOTO pa3HO0Opa3us
TIOJICHEW U MOPCKHX JIbBOB (PucyHoxk 1).

CornacHo pe3yabTaTaM CEepoJIOTHYECKUX HccieaoBanuid, Bupyc BTY, Bei3BaBIINiA
B EBporne snunemuto 1988 rona He TOCTUT apKTUYECKUX U TUXOOKEAHCKUX pallOHOB
Ansicku. OIHaKO 3HaYUTENbHOE COKpAaIlleHne MOPCKOTO JIEJOBOIO MTOKPOBA,
npowusoleaee 3a 14-neTHuit nepuo Mexay IByMs SMUAEMUSIMH, BO3MOKHO, U3MEHHIIO
MMyTH MUTPALUHA apKTHUECKUX MOMyJsiui TroneHed (Pucynok 2, Texauueckoe
npunoxkenue B MaTepuete). CokparieHne KOIrnuecTBa MOPCKUX JILJIOB CTAJO emie Oolee
3HaunTedbHBIM B 2004 1 2005 rogax — nmepuo1, Koraa ObUIo MOJyYeHO JOKYMEHTAIbHOE
MOATBEPIKICHUE 3apa)KEHUS BUPYCOM TIOJIEHbEH UyMbl KajaHOB (cM. TexHuueckoe
puioKeHne). MakcuManbHOE COKpaIlleHUe JIEJOBOIO MOKPOBA MPUXOAUTCS HA aBTyCT-
ceHts0pb (14). B 1988 u 2002 romax snuaeMust TIOJEHbEH YyMbl OXBATHJIA MOMYJISIIUN
CepBIX M OOBIKHOBEHHBIX TIOJIEHEeH CeBepHOTO M HOpBEXKCKOTO MOpE UIMEHHO B aBTYCTE.
Bo3MmokHO, B pe3ynbTaTe COKpaIleHus JEA0BOr0 MOKPOBA U3MEHUIUCH MECTa
pa3MenieHus JeKOUL TIoJIEHEH U IyTH UX MUTPALUH, YTO MIPUBEJIO K BOZHUKHOBEHUIO
KOHTaKTa MEXJ]y aTJIaHTHYECKUMU, aPKTUYECKUMU U TUXOOKEAaHCKUMH BUAAMU, KOTOPBIM
ObLT HEBO3MOXEH B 1988 romy v B TedeHNE HECKOIBKHUX MOCIICTYIONINX JIET.

Tenepsp, Korjga BUPYC TIOJIEHbEH UyMbl 3apETUCTPUPOBAH B TAXOOKEAHCKOM
peruoxe, He0OXOMMO OLEHUTh €r0 MOTEHIMATBHYIO POJIb B COKPAIIEHUH YUCIEHHOCTH
u Oyaylueil TMHaMUKe CMEPTHOCTH HE3apaKCHHbIX Ha CETOAHSIIHNUN AeHb MOy
MOPCKHMX MiIeKonUTaromux Anscku. OTHUM U3 NOTEHIMAIbHO BoCIpUUMUUBBIX K BTU
BU/JIOB SIBJISIETCS TUXOOKEAHCKUI MOJIBU]] aTIAHTUYECKOT0 OOBIKHOBEHHOTO TIOJICHS —
TIOJIEHb J1apra. [Ipu mmpokoM apeane pacpocTpaHeHus: Ha AJISICKe U BAOJb BCETO
3anagHoro nodepexns CoenunenHsbix llTaToB, 3TOT BUA, B cilydyae ero HHGULUHUPOBAHNUS,
UMeeT OrPOMHBIHN MOTEHLMAII IO PacIpOCTpaHeHu o Bupyca. Kpome Toro, mockosiabKy
BCIIBIILIKY JaHHOTO 3a00sieBaHus yke HaOmonanuch B Kanaze, kak cpein MOpCKHX, Tak U
CpeaM CYyXOITyTHBIX )KHUBOTHBIX, HEJIb35l HE YUUTHIBATh PUCK 3apaKEHUs XUIIHBIX U
TPYNOSAHBIX BUJIOB )KUBOTHBIX ceBepHOU yacTu Tuxoro okeana (15). Bece Bubl TroneHei
ApxkTHKHM 1 THUXOro OKeaHa Ha CEeroiHs OKa3bIBalOTCS MO YyTPO30i, OCOOEHHO Te, Ubs
YHUCJIEHHOCTb U 0€3 TOro orpanuyeHa. /[jist 3aiuThl KpUTUYECKH MAJTOUHCIEHHBIX
NIy AU He0OOXOAMMO pa3paboTaTh CTPATErUU U Mepbl OOPBOBI C AMHIEMHUEH.

baaropapuocru

MaI BeIpakaeM OarogapHocTh iepcoHary Ciry>kObl OXpaHbl peCypcoB poIO U
kol pupoasl CIIA, I'eonoruueckoii ciayx6e CLIA u LlenTpy MOpckoii mpupoisl



Ansicku 3a momoIis B coope matepuanoB. Mel Takke O6marogapum LleHTp 310poBBs
nukoi ipupoasl KanudopHuiickoro yHuBepcuTeTa B J[9BHCE 32 TOMOIIH B CO3/IaHUN
pUCYHKOB U TpadukoB. MccienoBanre MpoOBOAMIOCH HA OCHOBAHUU pa3perieHus No
MAO041309-2 Ciy>x0b1 yripaBiaeHus1, yTBEPKIEHHOTO0 KOMUTETOM 110 HHCTUTYTCKOMY
MCIIOJIb30BAHUIO M 3AIUTE JKUBOTHBIX AHKOPHIKCKOTO OTICICHUST Y HUBEPCUTETA 11ITaTa
Autacka, a taxxe paspemenuss Ne MA740507-2, yTBepKI€HHOTO AJISICKHHCKUM
Hay4yHBIM 1eHTpoM ['eonornyeckoit cimyx6s1 CIIA.

HccenenoBanus npoBOAUINCH IIpU rpaHTOBOM nogaepxkke @onna Moppuca
(rpanT NeD07Z0-026). Ix. Xommona padotan no rpanty Al024258,
npenocrasiieHHOMY 1. ITapxam HanroHanpHBIM HHCTUTYTOM 31paBOOXPAHEHUS.

Hoxrop 'onacraitn paboraet B LleHTpe 310poBbs 1uKoii npupoisl, Gakynbrera
BeTepuHapHOi MeaunrHbl KammdopHauiickoro ynusepcurera B [[pBuce. 3aHumaercs
M3y4eHUEeM BO3/IeHCTBUS MH(PEKIIMOHHBIX U HENMH(PEKIIMOHHBIX 3a00JIeBaHUM Ha
MOITYJISIIMY MOPCKUX MIJICKOIMUTAOIINX.

[TourtoBslii afpec ansa koppecnonaeHmu: Tracey Goldstein, Wildlife Health Center,
School of Veterinary Medicine, University of California, Davis, CA 95616, USA
Anpec anekTpoHHo ouThl: tgoldstein@ucdavis.edu

Pucynok 1. Cxema A.

(crmeBa HampaBO B BEPXHEH YaCTH CXEMBI)
Poccus

KonpuaTas Hepna
[IaTHUCTBIN TIOJNIEHB
Mopckoii 3as11

Anscka (CHIA)

Kanana

Kpputatka

CuByu

CeBepHblii MOPCKON KOTHK
Jlapra

CeBepHbIil KallaH
IOro-3anannas nonmynsuus
enTpanbHast HOMyJSALUS
Oro-BocTouHas nomysius

Cxema B

Kosnpuaras nepna

Mopckoii 3as11

[TarauCTHIN TIONEHB (JTapra)
Poccus

I'pennanackuii TIOJIEHD
Mopckoii 3as11
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['pennanackuil TIOJICHb
Konbuaras nepna
Tuxwuit okean

Ansicka (CIIA)
Kananma
ATnaHTUYECKNN OKEaH

Pucynok 1. Pacnipenenenue apkTuueckux v Cy0apKTUYECKUX JACTOHOTUX B 3aBUCUMOCTHU
OT TUIOIIA/IA TAKOBBIX JIbJIOB APKTHKH, IPEICTABISAIONIEH COOON YHUKAIBHBIM PETHOH
[epeCceyeHus] 1 YaCTUYHOTO COBIAJCHUS apeaioB paCpOCTPAHEHUI MHOTHX BHJIOB
TrOJIeHeH (7, 8).

A) CeBepOTHXOOKEAaHCKHUI PETHOH C yKa3aHUEM apeaia paclpoCTpaHEHUs CEBEPHOTO
kanana (Enhydra lutris kenyoni) Ha Assicke, rpaH#uIl apeasioB OTACIbHBIX MOMYJISIUI 1
MecT 3abopa o0pa3ioB 1ist uccienoBanus. 1. 3anu Kauemak, 2. Kogpskckuid
apxunenar, 3. [Tonyoctpos FOxHnast Ansicka, 4. OctpoB Jlucuii.

Apeansl pacIpOCTpaHEHUs Pa3IUYHBIX BUJOB TIOJIEHEH NEPEKPEIUBAIOTCA U YACTUIHO
HAaKJIaJIbIBAIOTCS IPYT Ha Apyra. Takoe nmepekpeBaHie apeaaoB YKa3blBAET Ha
CyILIECTBOBAaHUE MOTCHIIMAIILHON OMACHOCTH MepeJauy BUPYCa TIOJIEHbEW YyMbl OT BUA
K BUJY ¥ paclpoCTPaHEHHEM €ro CPeId apKTUYECKUX U CyOapKTUYECKHX BHIOB
JJACTOHOTUX 3TOI'0 BBICOKOIIPOYKTUBHOI'O PETHOHA.

B) Cxema upKyMnosIipHOro apKTUYECKOT0 PErMOHa C YKa3aHUEM YaCTUYHOIO
HAJIOXKEHMSI apeaioB PACIIPOCTPAHEHMsI PA3JIMYHbBIX BUJOB APKTUYECKUX JJACTOHOTUX U
BO3MOKHOCTH Ilepeaun MH(PEKIIMOHHOT0 3a00JIeBaHMs U3 ATIAHTHYECKOr0 OKeaHa
yepe3 CeBepHBIii JIeJOBUTHINA OKeaH Ha AJISICKY (00BEeIeHO) MUTPUPYIOLIMMH BUAAMU
TroJIeHel. UepHBIM [IBETOM OTMEUEHBI apeallbl PACIPOCTPAHEHUS aTIAHTHYECKOTO
OOBIKHOBEHHOT'O M CEPOT0 TIOJEHEN; pallOHbl 0OUTaHHSI UCKIIOUUTENIBHO CEPOro TIOJICHS
OrpaHUYEeHbl MyHKTUPHOH JuHUEH. [IlyHKTUPHBIM IPSIMOYTOJIBHUKOM BbIIETIEH
ApPKTHUYECKHUI pernoH, MOKa3aHHBIA Ha cxeMme A, r7ie OOMTaloT NOMYJISIUY KajaHa.

Pucynok 2.

Kops

Yyma KpymHOro poraTtoro ckoTa
YyMma MeNIKUX >KUBOTHBIX
Jenbdunuii MOpOMIITUBUPYC
KurtoBsiii MOpOMILITUBHPYC
Co0aubst yyma

Tronenns uyma — 1/NL/1988
Tronenbst uyma — 1/DK/2002
BTY y kananoB — 1/NL/2002

PucyHok 2.

dunoreHeTHYECKOE JEPEBO C COSAMHEHUEM ONIMKAWIINX cocesiel, TOCTPOEHHOE MPU
MMOMOIIN MeToaa «OyTcTpenay (¢ ucnonpzoBanuem 1000 perummk u Mmogenu Tamypa-
H»wu), mokasbiBaet, uTo (hparMeHThl MOPOMIUIMBUPYCA, BBIIEJICHHBIE U3 TKAHEH CEBEPHBIX
KajaHoB uJeHTH4YHbI u3oasataM BTY 2002 roxa. CpaBHEHUE BCEX U3BECTHBIX



¢dochonpoTenHOBBIX (ParMeHTOB FTeHOB MOPOMIITUBUPYCOB MPOBOIMIUCH ITPH MTOMOIIN
KoMITbroTepHOM mporpaMmbl «Molecular Evolutionary Genetics Analysis» Bepcus 3.1.
(www.megasoftware.net/mega.html). MacmtabHBIM OTPE3KOM MOKa3aHO KOJIHMYECTBO
3aMEIECHUI HYKJIEOTHUIOB Ha CAMT.

IIepeBon ¢ anrnuiickoro BeinonHeH Mapunoi bain

Marina Bell

“Moscow in Alaska”
1364 St. Gotthard Ave.
Anchorage, AK 99508
Phone: (907) 562-6922
Fax: (907) 561-1204
e-mail: marina@ak.net
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