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Summary 

Avian influenza A virus H a v 7 ~ 2  was t ransmit ted to mink by  contact. Other 
avian influenza A viruses, H a v 4 N a v l  and H a v 6 N a v 5 ,  were not transmitted,  
and human, swine and equine influenza A viruses were transmit ted to mink by  
a similar contact. 

. 

Recently, attention has been focused on avian influenza viruses which have 
been considered to be the origin of a 'New' pandemic influenza virus (8, 9). 
Mammalian infection due to avian influenza viruses by  intranasal inoculation 
has been reported in mink (Mustda vison) (5); therefore, it is possible that  mink 
and related species of mammals  play a role in the epidemiology of human in- 
fluenza. However, contact infection with influenza viruses was experimentally 
evidenced in mink only with H 3 N 2  (5). In  the present study, avian as well as 
mammalian influenza A viruses were examined whether they could be trans- 
mit ted to mink by  contact. 

The viruses used were A/duck/Hokkaido/5/77 (Hav7N2)  (2), A/budgerigar/ 
Hokkaido/1/77 ( H a v 4 N a v l )  (4), A/dunling/I-Iokkaido/10t5/79 (Hav6Nav5)  
(Submitted for publication), A/ttokkaido/3/78 (H 1N 1) (Unpublished data), A/ 
New Jersey/8/76 (ttsw 1 N 1) and A/equine/Miami/63 (Heq 2 Neq 2). These viruses 
were propagated in the allantoic cavity of 11-day-old embryonated chicken eggs 
for 3 days at  35 ° C. Allantoic fluids which were harvested and stored at  - -80 ° C 
were used as inocula. The inocula had 10 s .0 EIDs0 per 0.5 ml. 

Female Sapphire mink, 4- to 9-months-old and weighing 600 to 900 g, were 
used. Before inoculation, the sera were tested for antibodies to the 6 influenza 
viruses used; no antibodies were detected. Skin temperature was taken twice daily 
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b y  e lec t ro thermometer .  The mink  were housed ind iv idua l ly  in separa te  cages 
before contact .  E x p e r i m e n t a l  con tac t  infections were carr ied  out  as descr ibed 
prev ious ly  (5); the  mink  were anaes the t i zed  wi th  e ther  and  received 0.25 nil of 
the  inoculum in each nost r i l  b y  means  of a meta l l ic  ca the te r  inser ted abou t  1.0 cm 
in to  the  nostri ls .  Each  uninfected  mink  was pa i red  in the  same cage with  a mink  
which had  been inocula ted  i n t r anasa l l y  wi th  each vi rus  24 hours  before contact .  

I~Tasal swabs were t aken  da i ly  unt i l  14 days  af ter  contac t  and  d ropped  into  
1 nit bro th ,  p H  7.4, conta in ing ant ibiot ics .  Af ter  mixing,  0.2 ml of the  b ro th  was 
inocu la ted  into  the  a l lantoic  cav i t y  of 2 H - d a y - o l d  e m b r y o n a t e d  eggs. The re- 
covered viruses were ident i f ied  b y  the  hemagglu t ina t ion  inhib i t ion  ( I t I )  test ,  
which was done b y  mie romethods  (7). 

A v i a n  inf luenza A virus  Hav71~2  was recovered f rom 3 (I~os. 14, 16 and  18) 
of the  4 contac t  mink  (Table 1). The virus  recovery  from the  nasa l  swabs of the  
con tac t  m ink  was posi t ive  2 - - 9  days  af te r  contact .  A n t i b o d y  response was posi- 
t ive  in these mink  a t  the  second week af ter  con tac t ;  the  m a x i m u m  I~tI t i te rs  
unt i l  the  t h i rd  week af ter  con tac t  was 1 :64 .  The remain ing  mink  (No. 20) was 
no t  infected.  Other  av ian  inf luenza A viruses, H a y  4 N a y  1 and H a y  6 N a y  5, were 
no t  t r a n s m i t t e d  to  mink  b y  contact .  

Mammal i an  inf luenza A viruses were recovered from con tac t  mink  wi thou t  
except ion.  The vi rus  recovery  from the  nasa l  swabs of the  con tac t  mink  was 
posi t ive  1 - - 9  days  (H 1 N 1), 2 - - 1 0  days  (Hsw t iN 1) and  2- -11  days  (Heq2NBq2)  
af ter  contact .  A n t i b o d y  response agains t  these  viruses was posi t ive  a t  the  second 
week;  the  m a x i m u m  H I  t i ters  unt i l  the  th i rd  week were 1 :256 (I-I1N1 and 
H s w l  N1)  and  1 :64  (Heq2~Neq2). Clinical signs such as sneezing a n d  nasa l  dis- 
charge were seen only  in the  mink  infected b y  contac t  wi th  I{ 1N 1 and I t sw I N 1 
f rom the  second to th i rd  days  af ter  contact .  

Table t.  Virus recovery and antibody response in  contact minl¢ 

Mink Virus recovery (Days after Antibody 
Virus No. contact with ea,eh donor) response 

Hay 7 IN" 2 14 5--9 @ (64) a 
16 5- -7  q- (64) 
18 2, 4--6,  8 + (64) 
20 ]~o virus recovered --  

Hay 4Nay i 22 hSo virus recovered -- 
24 No virus recovered -- 
26 No virus recovered --  

I-Iav 6Nay5 28 l~o virus recovered -- 
30 l~To virus recovered -- 

I - t lN1  2 3, 5- -9  + (128) 
4 1--9 • (256) 

I-Isw 1N 1 6 2, 3, 6- -8  -4 (256) 
8 3--10 + (256) 

I-Ieq2Iqeq2 10 2--4,  4---6 ~ (64) 
12 3, 5--11 -r (64) 

Maximum Ill titer until the third week after contact 
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In  all the mink which were intranasally inoculated with the avian and mam- 
malian influenza A viruses, virus recovery was positive from nasal swabs of the 
inoculated mink 3--11 days after inoculation. 

We considered that  contact infection resembles the natural transmission of 
influenza viruses more than any other infection route. This study showed that  
avian influenza virus t Iav7 N2 was transmitted to mink by contact; this result 
may be the first evidence of contact infection of an avian influenza virus in 
mammals. 

Of the  three  av ian  origin viruses, H a v 7 N 2 ,  H a v 4 N a v l ,  and  H a v 6 N a v 5 ,  
on ly  H a v 7 N 2  was t r a n s m i t t e d  to the  mink  b y  contact .  M a m m a l i a n  inf luenza 
viruses H 3 N 2  (5), H e q 2 N e q 2 ,  H i N t ,  and  Hsw t N 1 were t r a n s m i t t e d  to  mink  
b y  contact .  The sub type  of the  hemagg lu t in in  t i n y  7 was ant igenica l Iy  s imilar  to  
H 3  of t he  Hong  Kong  v i rus  (3). Recent ly ,  H a y 7  was grouped  in to  a new H 3  
group toge ther  wi th  H 3  and  H e q 2  (1, 6). I t  is in te res t ing  t h a t  only  the  av ian  
vi rus  possessing H a y 7  could infect  the  mink  b y  contact .  

A l though  n a t u r a l  infect ion of m a m m a l s  b y  av ian  inf luenza viruses has no t  
been p roved  b y  virus  isolat ion,  the  presen t  exper imen t  m a y  suggest  t h a t  H a y 7  
(or H 3) m a y  be c i rcula ted  easi ly  be tween  m a m m a l s  and  birds.  
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