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Water-Borne Tïirnsmfusion of Influenza Â Virus6?

W9inia S. flÎndtûw, Robert G. Webster and Brace Tnner

Dtvisio! of lnrob8y, SLJude Chil&€n's R€sealch Eoæibl Mmplis' T@!.' aûd
Cblradiaû W dm€ Servica, DEpartmÉd ofthe EDvirolrlclt' Edûoûto& Alta"

fsy ïVorib. Iûiueeua A rirus€o ' Dùcks ' Tranrmissiot ' Water

smnary. The isol,ation of influenza A viruses from ûrconcentrated leke vater and from

fecd samples on tle shore of these lates is reported for the fust time. Influenza A vifuses'

teDfesentztive of most ofthe major antigenic subtypes, co-circulate in ducks on the lakes.

Inîuerza A virures from wililbirds [1] have
been implicated ia the origin of the Asian [A/
Singapore/f/57 (HÀf2) and l{ong Kong

tA[ilql/68 (H3N2) strains of humaÉ pân'

demic influenza r?47. A pazling aspect of
this posfiIate concerns the interspecies tmns-
mission of these intuenza viruses since in'
fluenza is witlely held to be an air'borne in'
fectiou requiring olose contsst. Recent studi€s

t5l in Âlberta" Canada, have showa a pre-
valeircs of diverse influenza A
virus€s concuxr€ntiy circulating in feral ducks'
We report here additional studies of felal
ducls in the same gBographiel area which
were done last yearto determine $ the inethod

Adùett bîqufues tt:Dr. Virgilia S' Hiosha% DM-
sion of\drolo8tr, Sl Jùde Children'e Reseelc.h Êorpilal'
332 North laud€rdqls, Menphiq TN 38101 CJSA)

of virus tranrnissis& as rvell as (ii) the extent
of antiçnic diversity of thæe iniuenza viruses
and (iii) widence for continual circulation of
viruses from year-to-Year.

our studies beeÊ! after the breeding season
and prior to migration, wheu the ducks weæ
assembling in marshqlling areæ. Fron August
2 to September 4, 1977, cloacal samples were
obtaiaed from 2,046 watqbhals tapp€d on
i6lake in Yermillion Rivet Couûy, Alberta"
Canada- We visited each lale (averale ar€ê
40 kmz) approximâtely ten timæ during ttre
morth. Ducls were trapped 30-60 m from thê
shore in water O.Gl .0 m deep ; water was col'
lected rpillin 3 m of the traps, and feces woe
collected from the shore. Influenza A virures
vere isolated from each of the three sources
(ûe.l). Yiruses were detected in the birds
every day, vith the exception of one, ond ol
each of the 16 lakes. Yirus€s rrere nost fre'
quently isoloted from tle sloacae of healthy
mallard duoks, the most common watedowlItEc€i!€d: S€pterôor I' 1978
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ry. t, Idûq:a A Yilus€s isolst€d
ùom bkg,!9"1s, f€c€s aûdduckhca-
Dsds dùdng Augnst 2-Seltenber 4
197r. lG to ll{ay-old eBblyonajed
chick€û €ærv€f,e i[oauht€d sith sa!r-
pl€s froF ducl cloacae, f€o€, or lake
wEt€r; aftef llcûbalior et 3i' for 72 h,
rirus€s e€rô dÉtect€d by beoaesfutin-
atiott. Th€ !ûûÉ€r ltr €acù blo.& iûdi-
€at€sû. avla!,hsûaælutistr.qrbtyFÊof
tùs idueoza virur iroh&d (e.9., ? -
Eer'7)l8t atdhzr€f€ftoh€nraggtuthin3
Fletediinrnmoloeira[yto thellswl and
II2 sûbtyp€s. ? indiçabs ar 'mcl'aÂ,'fied
Èemgglurinln strbttlo. IduEDza A
viflrscs sere characterL€dbyh€ûEgglu-
tlnia-inbibttioutl3laodnEuramintdars
loldbitiou [14] t€sts qith ûodosp€çiflc
a ft€ca [15] to ths isobfed 6DtigÊD! of
derencE sEaiD3 t1ê181. The sp€d€s of
duclcs ûom wHcû vhuges q€re ilolqtsd
iDeluded n.ûard f&rar plaorhynrhoù,
pfuail f,444s 4cat4/, €Feeo-\rlûgÊd t€a!
(Arras cqoliionds), bluê-yringed t€al
(.{ras dscars), ggdvs]l ( Anes 6tapera),
calvasback (Âtthfa tatsbwra), ted-
t'qd ( Aythyq aoædcsaa), ard widgÈon
(Moeca anertcctw).
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species of North America 16!, 260/0 ol the
juvenile Qess than I year olQ mallard ducks
yieLled virus. Ilnconcentrated water sampl*
from six different Lakes and droppings from
the shorÊs of tiree other lakes aiso yielded
ioflùenza virusæ - marking the first tine that
influenza viruses have been isolated from these
ratural sources,

The sûface antigeas (hemagglutinin and
neuraminiclase) of these virusæ comprised 18
different antigvnic conbinations and were
related to 9 ofthe 15 reference hemagglutinin

SEPÏ

subtypes (one hemagglutinin I'as not clsssi-
ied) and all l0 neuraminiclase subtyp€s. The
predominantantigeniccombinations ofviruses
from Ître ducks $ere the only ones detected ia
wate! and feces and included HswlNl.
I{avTNeql and Hav4Navl. All of the major
hemagglutinin and neuraminidase subtypes
of human strains vere represeated among
tûese dusk isolat€s: H$Fl, Fhich is related to
the HO, Hl, and Hswl subtypes [5]; H2,which
is antiçnically indistinguishable from the
human H2 [3]; IIav7, which is rclated to H3
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iûd N2" which corr€sPo4d 13 -

tlase subtYPes of humariitiains.
antigenic couoterParts of these

16 (IlavlNav2 Fl' HavTNavl [8]'
[9t, and l{av8Nav4 [100 haw b€etr
with disease outbr€al$ in domestic

rpeciæ ia North America.
e continued girculstion of many anli-

gedcally divene influenza viruses h this feraf

bird population ftom 1976 [5i to 1977 supports
lie suggpstiotl that wild duckg are a ûatural
reservoir of nost, ifnot a.ll, influenza A virus€s

[2]. The findings of infestious virus in lake
water and dtoppings and a consomitant hi8b
insideûce of influsnzÈ viruses in tte ducks
suggest thal satff supplio, contarninated with
feces fton inli:sted birds' may be a natural
mediumfor the spread ofvirus infection among
wild birds" Laboratory etudies [11] have shown
tlat Q) inf,uenza viruses replicate in the cells
liûinC the intestinal tract of ducks, Ct high

tiærs of infectioug virus are excreted in tÏe
feces, and oii) water inoqrlated with these
feces retains fufectious virus for 4 days at 22"
aûd for over 30 dâYs at 0".

These ûndings add ôupport to olu cotten-
tiol that shared water supplies constitute an
evailable source of virus for vild ducks' as
well as other species. Domestic animals that
itrink contaminaled sater or sbare habitats
wiû these ducks along the migration rout€6
muld becone infected and could theû transmit
the virus to other animal species and' perhaps'

to ûaû That int€rspecie transmission of in-
fluenza A viruses is a natural phenomenon has
been established by the passsge of virus$ be-
tween pigs and nan [121. Hetce, contami-
nation ofwater supplies rvith feces of infecte{
yet healthn feral ducks ofrers a nechenism for
maintaining a wide variety ofinfluenza viruses
within the duck population and for intro-
ducing these viruses into other species'
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