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S u m m a r y  

A n  influenza A virus  isolated from the  cloaca of a common mur re  was char-  
ac ter ized  an t igenica l ly  as H 3 N 2  and  was most  closely re la ted  to the  A / P o r t  
Chalmers/1/73 strMn. Serological  s tudies  of sera collected from common murres  
in the  area  of virus  isolat ion showed tha t  21 per  cent of the  birds  had  an t ibodies  
to  Hong  Kong  influenza virus.  

Introduction 

The impor tance  of influenza A viruses ~n the an imal  and  b i rd  popula t ions  of 
the  world have  no t  been ful ly  e lucidated.  The number  of inf luenza viruses in the  
lower orders  is no t  known,  nor  is the i r  impor tance  in the  origin of new pandemic  
s t ra ins  of h u m a n  influenza viruses. The number  of inf luenza viruses i sola ted  from 
birds  has increased r ap id ly  dur ing the pas t  few years  wi th  an  awareness of the  
impor tance  in unde r s t and ing  the ecology of inf luenza viruses (2, 4, 5, 8 - -18 ,  22). 
Irt the  p resen t  s tudy ,  an  influenza A virus  s imilar  to Port, Chalmers/1/73 which 
was isola ted  f rom a common murre  in the  F a r  E a s t  of the  U.S.S.R.  is repor ted .  

Materials and Methods 

Study Area 
Samples for serological and virological studies were collected from eornmoJ1 min te r  

(Uria aalge) nesting on Tuleni Is land in August, 1974. Tuleni Is land is located 20 km 
from t~he eastern coastline of Sakhalin Island in Terpenia Bay, U.S.S.R. The island 
(600 In long and 100 m wide) is a rocky plateau;  the beaches are occupied by  fur seMs 
(Callorhinchus ursinus L.) and sea lions (Eumethiasjubatu8 Sch) from April  to Novem- 
ber. The top of the plateau is occupied from May- -Augus t  by common murres and by  
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kittewakes (Rissa tridactyla). The common murres and fur seals mix, providing 
biocenotie connections between these species. 

For  virologic examinations tracheal and eloaeal swabs were collected from 100 com- 
mon murres. Swabs were taken into plastic tubes containing tissue culture media 199 
and 1 per cent bovine serum albumin with 2000 units of penicillin and 500 ~g of 
streptomycin. Samples were frozen in liquid nitrogen for transport to the laboratory. 

For virus isolation studies 10-day-old chick embryos were inoculated by the 
amniotie and allantoic route and incubated at 35 ° C for 48 hours. 

To minimize the possibility of laboratory contamination, the initial isolation and 
the following 3 passages were done in the virology laboratory at Sakhalinsk Sanitary- 
:Epidemiologie Station, later passages were done at the Department  of Ecology- of Viruses 
of the Ivanovsky Inst i tute  of Virology. All samples were passaged 3 times before they 
were considered negative. 

Virus isolates were concentrated and partially purified by adsorption and elution 
from chick erythroeytes and finally sedimented through a sucrose gradient (10--60 per 
cent sucrose in phosphate-buffered saline, pH 7.2). 

Antisera 
Immune antisera to the isolated haemagglutinin and neuraminidase subunits of 

the reference strains of influenza A viruses were made with ax~tigen emulsified in 
Freund's complete adjuvant  (20). 

The antigen mixture was injected into goats ---into the tail as well as intramuscular- 
ly. The animals received a second dose of antigen in adjuvant  plus an intravenous 
injection of sMine 40 days later. Blood samples were collected 7 days after the second 
injection and serum stored at - -20  ° C. Antisera to antigenic hybrid viruses were pre- 
pared in rabbits as previously described (20). 

Serological Tests 
Ha~magglutination titrations (HA) and haemagglutination inhibition (HI) tests 

were performed in plastic trays with receptor-destroying enzyme (I~DE)-treated sera 
as previously described (6). Neuraminidase titrations (NA) were done by the method 
of WA~RE~- (19) and A~*~INOFF (3). Neuraminidase inhibition (NI) tests were performed 
as previously described (21) using preincubation of virus-antibody and substrate 
(fetuin) at 37 ° C for 30 minutes prior to assay for free sialic acid. Intact  influenza viruses 
were used in all tests. 

Immunodiffusion tests were performed in 1.5 per cent agarose (A37) dissolved :in 
phosphate-buffered saline (PBS) (pH 7.2) containing 0.1 per cent sarkosyl NL 97 and 
0.1 per cent sodium azide (20). Purified virus (HA 6.0 log10 units/mt) was disrupted 
with 0.1 per cent sarkosyl NL 97 and the stone concentration was added to the antisera 
before addition to the plates to prevent non-specific precipitation bands. Single radial 
immunodiffusion plates (SRID) (1) containing disrupted A/chicken/Germany/N/49 
(I-Iav 2 Neq 1) influenza virus were used to detect antibodies to influenza A ribonueleo- 
protein; other plates containing in~aet A/Hong Kong/68 (X-31) were used to detect 
antibodies to the surface antigens of A/tIong Kong/68 influenza virus. 5 ~zl of untreated 
sera were added to SRID plates. Positive and negative control sera were added to each 
plate. 

Results 

Virus  Isolat ion 

One haemagglu t ina t ing  agent  was isolated f rom the eloacal sample of a 

common murre  (Table 1). The agent  was first  de tec ted  in the second passage in the 

al lantoie  cav i ty  and subsequent ly  grew to a high titer,  bo th  in the allantoie and 
amniot ie  cavities. Viruses were not  isolated f rom the t racheal  swabs. 

In i t ia l  studies in H I  tests using specific ant isera  to the isolated haemaggtut in in  
of all of the reference strains of influenza A viruses showed tha t  the agent  isolated 
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from the common murre  was ei ther  of the H 3  (Hong Kong)  or H a v 7  (Duck/  
Ukraine/63) subtypes .  I n  order  to fur ther  character ize  th is  virus, i t  was s tud ied  
in H I  tests  wi th  ant i sera  to the  va r i an t s  of Hong  Kong  influenza virus.  

Table 1. Isolation el a hemagglutinating agent /rein the cloaca o/ a common murre in 
chick embryos 

Passage numbers 
Route of 
inoculation Initial I II III IV V VI  

Amniotie 0 0 0 @ ~ -t- ~" 
1:16 b 1 : 1 2 8  1 : 5 1 2  

Allantoic 0 0 -}- ~ -}- NT~ NT 
t :32  

a Shows detectable hemagglutination 
b tte:magglutinin t i ter  
o Not tested 

Characterization o/ the Haemagglutinin Antigen 

I n  H I  tests  the  A / c o m m o n  murre /74 influenza virus  is most  closely re la ted  
to A / P o r t  Chalmers/1/73 influenza virus  (Table 2) a l though i t  also reacts  wi th  
ant isera  to Hong  Kong/68 and England/42/72 to lower t i ters.  I n  gel diffusion tests ,  
the  A /common  murre /74 influenza virus  shows a line of pa t r i a l  i d e n t i t y  wi th  Hong  
Kong/68 (Fig. i a) and a line of identity with Port Chalmers/73 (Fig. I b). The 
multiple lines of precipitation with specific antisera to the haemagglutinin of 
influenza viruses has been reported previously (7) and may reflect the multiple 
antigenic determinants on the haemagglutinin subunits. 

Table 2. Characterization o~ the haemagglutinin on the A/common murre/1/74 influenza 
virus 

HI titers to the following influenza viruses 

Antisera to Hong Kong/68 England/72 Port Chalmers/73 Common murre/74 

Aiehi/2/68 1800 ~ 600 200 280 
England/42/72 1200 3000 1600 1800 
Port  Chalmers/1/73 400 2200 3000 4000 

Figures give the reciprocal of the dilution inhibiting three out of four haemagglutinat-  
ing doses of virus. AJ1tisera were prepared in chickens to the intact influenza viruses 
and were bled 14 days later 

Characterization o / the  iVeuraminidase Antigens 

Neuramin idase  inh ib i t ion  tests  wi th  specific an t i sera  to al l  of the  p r o t o t y p e  
inf luenza A virus  neuraminidases  showed t h a t  the  only  ant i sera  t h a t  neut rMized 
the enzyme of the  vi rus  isola ted f rom a common murre  was the  N 2  t)qoe (results 
not  shown). The  neuramin idase  an t igen  was fur ther  character ized using an t i se ra  
to different  va r ian t s  of t Iong  Kong  inf luenza virus  (Table 3). The neuramin idase  
on the  A/Common murre /Sakha l in /1 /7¢  inf luenza virus  appears  to be most  closely 
re la ted  to P o r t  Chalmers/1/73 influenza virus. 

1"  
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Serological  S tud ie s  on  Sera  / rom C o m m o n  M u r r e s  

Sera collected from 142 common murres on Tuleni ]island in August 1974 were 
examined for antibodies to influenza viruses in I t I  tests. 21 per cent of the sera 
contained antibodies to A/Hong Kong/1/68 influenza virus. The major i ty  of the 
sera (92) were also examined in SRID tests for antibodies to Hong Kong/68 
irffluenza virus and for antibodies to the ribonucleoprotein of influenza A viruses; 
21 per cent of the sera reacted to A/Hong Kent /68  and 23 per cent reacted with 
the RNP of influenza A viruses, 

Table 3. Identi] icat ion o] the neuraminidase  antigen on an in f luenza  A v irus  isolated 
/rein a common mu~re in  U . S . S . R .  

Antisera 

A/Japan/57 I-Iong Kent/68 England/42/72 Port Chalmers/i/73 
[Equinel (n)- [Equine 1 (~)- [Equine 1 (R)- 

(isolated Hong Kong/68 England/72 Port Chalmers/73 
Viruses N 2) (N)] (~)] (N)] 

A/Japa~n/305/57 200 80 < 10 < 10 
A/Hong Kong/1/68 30 200 < 10 < 10 
A/England/42/72 30 30 600 t O0 
A/Port Chalmers/73 < 10 < 10 50 100 
A/common murre/74 20 20 50 100 

Antisera to A/Japan/57 were prepared with isolated neuraminidase 
Aaatisera to Hong Kong/1/68, England/42/72 and Port Chalmers/1/73 neuraminidase 
were prepared against antigenic hybrids possessing equine/Prague/i/56 hemagglutinin 
and the appropriate neuraminidase. Values represent the reciprocal of the dilution 
causing 50 per cent inhibition of vin~s neuraminidase giving an approximate O.D. 

value of 0.50 

Discussion 

An influenza A virus isolated from the cloaca of a common murre caught on 
Tuleni Island off tile east coast of U.S.S.R. was shown to possess H 3N2 antigens. 
The haemagglutinir~ and neuraminidase subunits were most closely related to 
the A/Port  Chalmers/1/73 variant  of Hong Kong influenza virus. Serological 
studies of sera from common murres collected at  Tuleni Is land showed tha t  21 per 
cent of the birds had antibodies to Hong Kong influenza virus. 

Hong Kong influenza virus and its variants are ubiquitous throughout, the 
world in their abil i ty to infect many domestic and feral species. These viruses 
have been isolated from many species, including pigs, eMves, chickens, dogs, 
cats, monkeys, gibbons, baboons, and feral sea birds [for review see EASTERDAY 

Fig. l a (left). Double Immunodiffusion. Center: Antiserum to the isolated hem- 
agglutinin of A/I-long Kent/I/68 influenza virus 

Fig. i b (right). Center: Antiserum to the isolated hemagglutinin of A/Port Chalmers/ 
1/73. Outer: Chick/Germ/N A/ehick/Germany/"N'/49, Common murre A/common 
murre/Sakhalin/i/74, !4ong Kong A/Hong Kong/I/68, Wagtail A/wagtail/Ukraine/ 
107/74, Ilong I~2ong A/Hong Kong/I/68, Pigeon A/pigeon/Ukraine/lll/74, Port 

ChMmers A/Port Chalmers/I/73, Blank Saline 
Gel diffusion tests were done as described in Materials and Methods 
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(5)]. The isola t ion of a h u m a n  influenza virus  (A/Por t  Chalmers/73) from common 
mur res  raises the  quest ion of whe ther  common murres  con tac t  this  v i rus  from 
m a n  or whe ther  viruses of the  A / P o r t  Chalmers/73 t ype  have been in b i rd  popula-  
t ions  for a long per iod  of t ime.  The l a t t e r  poss ib i l i ty  seems unl ikely ,  so we mus t  
assume t h a t  common murres  contac t  these viruses e i ther  d i rec t ly  or ind i rec t ly  
f rom man.  I t  is no t  known  whether  the  A /common  murre /74 inf luenza virus  will 
pers i s t  in the  common mur re  popu la t ion ;  serological s tudies  suggest  t h a t  21 per  
cent  of the  popu la t ion  had  exper ienced this virus  before Augus t  1974. Studies  
on Hong  Kong  inf luenza viruses in chickens (8, 22) have shown t h a t  this  virus  
is capable  of c i rcula t ing in an  av ian  popu la t ion  wi th  per iodic  epizootics.  Other  
s tudies  on g o n g  Kong  influenza viruses in pigs (Sc~ILD, G. C., personal  communi-  
cat ion) suggest  t h a t  th is  v i rus  has  no t  es tab l i shed  itself in the  porcine popu la t ion  
bu t  is r e in t roduced  a t  in te rva ls  from the  h u m a n  popula t ion .  

The impor t ance  of pelagic bi rds  or the  var ious  domest ic  and  feral  animals  from 
which  g o n g  K o n g  inf luenza viruses have  been isola ted  and  the i r  po t en t i a l  as 
reservoirs  for g o n g  Kong  inf luenza viruses remains  to be establ ished.  To date ,  
t ransmiss ion  s tudies  wi th in  or  be tween  feral  species, have  no t  been done. The 
poss ib i l i ty  remains ,  however ,  that. a wide range  of an imals  and  bi rds  could serve 
as po t en t i a l  reservoirs  of g o n g  Kong  inf luenza viruses. 
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