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Viral distemper now found in porpoises
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S i r — A lth o u g h  th o u sa n d s  o f  sea ls  ( Phoca  
v itu lina ) have d ied  in E u ro p e a n  seas since 
A p ril 1988 fro m  a m o rb illiv iru s  in fec tio n , 
th e re  have b e e n  n o  re p o rts  o f  m o rb illi­
v irus in fec tio n  in o th e r  m arin e  m am m als 
d u rin g  th e  c u rre n t  ep izo o tic . W e now  
d o c u m e n t d is te m p e r  in tw o  co m m o n  p o r ­
p o ises (P h o co en a  p h o c o e n a ) recen tly  
fo u n d  d ead  on  th e  co ast o f  N o rth e rn  
Ire lan d .

N ecro p sy  rev ea ls  se v e re  p n e u m o n ia  
c h a ra c te riz ed  b y  p ro life ra tio n  o f ty p e  II 
p n eu m o n o c y te s , syncy tia  fo rm a tio n , in ­
flam m ato ry  cell in filtra tio n  a n d  n ecrosis 
o f b ro n ch ia l a n d  b ro n c h io la r  ep ith e liu m . 
A c id o p h ilic  in tracy to p lasm ic  inclusion  
bo d ies  h igh ly  specific  fo r  m orb illiv iru s  
in fection  a re  seen  in  b ro n c h ia l an d  b ro n ­
ch io la r e p ith e liu m . T h e re  is w id e sp rea d  
d e g en e ra tio n  an d  n ecro sis  o f  n e u ro n s , 
gliosis an d  p e r iv a sc u la r  cuffing  in th e  
b ra in  c o n sis ten t w ith  v iral ae tio lo g y . 
M any n e u ro n s  c o n ta in  inclusion  b o d ies . 
Inc lusions a re  a lso  seen  in tran s itio n a l 
e p ith e liu m  o f  th e  re n a l pelv is an d  u rin a ry  
b lad d e r.

W e e x am in ed  p a ra ffin  sec tio n s o f  tis­
sues fro m  b o th  p o rp o ise s  fo r  m orb illiv iru s  
an tig en  by an  im m u n o p e ro x id a se  te c h n i­
q u e . M easles a n tise ru m  fro m  a p a tie n t 
w ith su b acu te  sc le ro s in g  p a n en c ep h a litis  
w as u sed  as th e  p rim a ry  an tib o d y . T issu es 
from  a  seal w ith  d is te m p e r  an d  a p o rp o ise  
n ecro p sied  a t o u r  la b o ra to ry  in 1987 w ere  
used  as positive  an d  n eg ativ e  c o n tro ls  re s ­
pectively .

M o rb illiv irus a n tig en  w as d e te c te d  in 
b o th  an im als. A s  show n in th e  fig u re , 
th e re  is specific  in tracy to p lasm ic  an d  in ­
tra n u c le a r  s ta in in g  in n e u ro n s  an d  a s tro ­
cytes in th e  b ra in . A n tig e n  is a lso  se e n  in 
b ro nch ia l and  b ro n c h io la r  ep ith e liu m  and  
p n e u m o n o c y tes  in  th e  lu n g  a n d  in tra n s i­
tional ep ith e liu m  o f  th e  ren a l pelv is and  
u rin ary  b lad d e r. T h e  m ic roscop ic  ch an g es 
in o u r  po rp o ises  a re  s im ila r to  th o se  of 
can ine  d is tem p e r v iru s in fec tio n  in o th e r  
sp ec ies including se a ls12. D e m o n s tra tio n  
o f  m orb illiv irus an tig e n  in d iseased  tissue  
confirm s such a v irus as th e  p rim ary  cause 
o f th e  lesions.

T h is is th e  firs t r e p o r t  o f  m o rb illiv iru s

in fec tio n  in c e tac e an s . W e d o  n o t know  
how th e  porpo ises co n trac ted  th e  infection. 
T h e  p a tte rn  o f  sp re a d  o f  th e  seal ep izo o tic  
is te m p o ra lly  an d  geo g rap h ica lly  s im ilar to  
th e  a n n u a l m ig ra tio n  o f  p o rp o ise s  from  
th e  B altic  to  th e  N o rth  Sea an d  so u th  to  
th e  E nglish  C h a n n e l ',  so  it is p o ss ib le  th a t 
p o rp o ise s  ac ted  as v e c to rs  in th e  so u th e rly
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sp re ad  o f  th e  seal e p iz o o tic . P o rp o ise s  are 
kn o w n  to  c ross th e  A tla n tic  O c e a n , so 
m arin e  m am m als  a lo n g  th e  A m e ric an  
co n tin e n t co u ld  be a t risk.

O u r  find ings m ay  e x p la in  th e  d ec lin es in 
p o rp o ise  an d  d o lp h in  p o p u la tio n s  in 
E u ro p e a n  w a te rs  in re c e n t y e a rs . R e tro ­
sp ec tive  se ro lo g ica l e x am in a tio n  o f  sto red  
ce tac e an  b lo o d  sa m p le s , a n d  d e ta ile d  
p o s t-m o rte m  an d  se ro lo g ica l e x a m in a ­
tio n s  o f  ce tac e an s  fo u n d  ill o r  d e a d  w ould  
h e lp  estab lish  th e  tim in g  a n d  e x te n t o f  
m o rb illiv iru s in fec tio n  in th e se  spec ies.
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Did virus transfer from  harp seals to com m on seals?
S ir— A  m orb illiv iru s  re la te d  to  can in e  
d is tem p e r v iru s (C D V ) is a p p a re n tly  
responsib le  fo r  th e  re c e n t ep id em ic  d e a th s  
o f com m on  (o r  h a rb o u r)  sea ls , P hoca  
vitulina  L .,  in th e  N o rth  S ea  a n d  th e  
B altic1. O s te rh au s  et a ir ,  in v es tig a tin g  th e  
virus in seal p o p u la tio n s , h av e  re p o rte d  
find ing  no C D V -n eu tra liz in g  a n tib o d ie s  in 
sam ples co llected  fro m  e ig h t d iffe re n t seal 
species befo re  th e  p re se n t  o u tb re a k  o f  th e  
d isease. T hese  in c lu d e  fo u r  o f  th e  five 
phocine g en era  {P h o ca , P u sa , H is tr io ­

p h o ca  and  H a lich o eru s).
P a g o p h ilu s, th e  fifth  p h o c in e  g e n u s , 

o u g h t to  b e  in v es tig a ted  as w ell, since  th e  
h a rp  se a l, P a g o p h ilu s  g ro en la n d icu s  
E rx le b e n , is p e rh a p s  th e  m o st likely  
so u rce  o f th e  v irus.

V ast n u m b ers  o f  h a rp  sea ls  live  in  th e  
W h ite  Sea a n d  e lsew h ere  in  th e  fa r  n o r th , 
b u t last y e a r th e re  w as a m assive  irru p tio n  
o f  th em  in to  th e  N o rth  S ea . T h is  cou ld  
h ave  en ab led  th e  v irus to  ju m p  fro m  h a rp  
sea ls , in w h ich  th e  d isease  m ay  lo n g  have

b e e n  en d em ic  a llo w in g  a c q u ire d  im m u n ­
ity  to  th e  v iru s to  d e v e lo p , to  com m o n  
se a ls , w hich h a d  n o t b e e n  prev iously  
e x p o se d  to  th e  v iru s. T h e  d isastro u s 
re su lts  w ould  b e  s im ila r  to  w h a t h a p p e n e d  
w h e n  th e  m y x o m ato sis  v iru s , e n d em ic  in 
A m e ric a n  c o tto n ta il  ra b b its  (Sylv ilagus  
s p p .)  as a m ild  d ise ase , w as in tro d u c ed  
in to  th e  E u ro p e a n  ra b b it ,  O rycto lagus  
cu n ic u lu s  (L .)  in  th e  1950s, w h e re  it was 
h ig h ly  le tha l.

T h is  h y p o th es is  co u ld  b e  te s te d  by 
a tte m p tin g  to  in fec t h a rp  se a ls  w ith  virus 
ta k e n  from  d ise a sed  co m m o n  sea ls , w hen  
it sh o u ld  p ro d u c e  on ly  re la tiv e ly  m ild 
sy m p to m s. A n d  C D V -n e u tra liz in g  a n ti­
b o d ie s  w ould  be  e x p ec te d  to  be  fo u n d  in 
sa m p le s  ta k e n  fro m  h a rp  sea ls  w ith in  th e ir  
n o rm a l ran g e  b o th  now  a n d , if  any  are  
a v a ilab le , from  p re v io u s  y ears .
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Is bacterial evolution  
random or selective?
S ir— J. C aim s eta!. {Nature  335, 142-145 ; 
1988) ra ise  th e  q u e s tio n  o f  w h e th e r  b a c ­
te ria l e v o lu tio n  alw ays p ro c e e d s  by a 
ra n d o m  p ro cess  o r  if  b a c te r ia  h ave  the 
ab ility  to  sense  spec ific  n e ed s  an d  d irect 
m u ta tio n a l e v en ts  to  sa tisfy  th o se  need s . 
T h e  p re se n t g e n e ra tio n  o f  m ic ro b ia l g en e ­
tic ists , hav ing  b e e n  ta u g h t in  th e ir  fo rm a ­
tive  y ea rs  th a t  m u ta tio n s  a re  ran d o m  
ev en ts  an d  th a t se lec tio n s  se rv e  only  to  
id en tify  th o se  ra re  in d iv id u a ls  w h ich  c o n ­
tain  th e  a p p ro p ria te  m u ta t io n , w ill take  
co m fo rt in th e  re c o n firm a tio n  o f  th e  L uria  
and D elb ruck  results by C aim s et al.. But 
the idea th at b acteria  can specifically sense 
m etabolic  needs during  a selection  and 
respond  by d irec ted  m utagenesis will no 
doub t be  m et w ith m uch scepticism , for 
the questions raised  involve an  aspect of 
biology we know  little ab o u t, th a t is, adap­
tation and  m acrom olecu lar synthesis dur­
ing starvation  conditions. A lth o u g h  the 
actual experim ental d a ta  p re sen ted  are 
sketchy and  the details of the experim en­
tal p rocedures are lacking, one is left with 
th e  feeling th at the  p h en o m en o n  reported  
by C aim s et al. is real and  w arran ts  fa rther 
investigation.

I also have been investigating the events 
that lead  to  the app earan ce  o f m utant 
colonies on agar p lates during  a non-lethal 
selection. T his selection d em ands that 
cells g row  on a carbon  source whose 
m olecules are too  large to  easily cross the 
ou ter m em brane . I ob ta in ed  m utan ts 
which con tinued  to  ap p ea r fo r m any  days 
after p lating . T hese  m utan ts have m uta­
tions th a t p redom inan tly  a lte r o n e  o f the 
outer m em b ran e  porin  p ro te ins (O m pF).


