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SeaTviccînation success
.SCIENTIFIC CORRESPONDENCE-

5,r  In  providing evidence that the pri
mary cause of the epizootic of distemper 
with high mortality among harbour seals 
(Phoca vitu lina ) in the North and Baltic 
seas was canine distemper virus (CDV) or 
a closely re la ted  morbillivirus', which has 
since b een  claimed to be a new morbilli
virus chris tened  phocine distemper virus 
(P D V )2\  we heralded our evaluation in 
seals of a subunit CDV  vaccine, shown to 
be effective in dogs4. If seals can be protec
ted by the  vaccine, it would not only 
confirm  th e  close relatedness between 
P D V  and  C D V , but it would also provide 
final p ro o f  for this morbillivirus as the 
prim ary  cause  of the recent epizootic in 
seals.  W e  now  report our initial success 
with tw o  different vaccines.

W e  used animals belonging to a b reed 
ing g ro u p  o f  harbour seals kept in isolation 
for m any  years . So far no signs of phocid 
d is tem per  have been observed in this 
g roup .  F o r  ethical and practical reasons 
the s tudy  was limited to eight adult 
anim als .  Six o f  these were vaccinated 
twice intramuscularly  at two-weekly in
tervals followed by a third vaccination 
four w eeks later.  Two received a candi
date  subun i t  iscom C D V  vaccine, p re 
p ared  in collaboration with Coopers 
A n im al H ea l th  Ltd (Berkham sted, UK) 
as previously  described4; the o ther four 
w ere  vacc ina ted  with a candidate inacti
vated  w hole  virus C D V  vaccine, kindly 
prov ided  by  D up h ar  BV (Weesp, The 
N e th e r land s) .  T h e  o ther two animals were 
sham -vaccinated  with an antigen-free 
prep a ra t ion .

B efo re  vaccination, CDV-neutralizing 
se rum  antibodies  were undetectable (titre 
below  10) in these animals. A fter  the third 
vaccination all six CDV-vaccinated an i
mals h ad  an tibody titres ranging from 300 
to  1,000. T e n  days later all eight animals 
were t ransfe r red  to a closed swimming 
pool and  challenged, intraperitoneally or 
oculo-nasally ,  with a suspension of organ 
materia l  f rom  seals that had died during 
the  o u tb reak .

G iv en  similarly, this material produced 
clinical disease and the development o f 
C D V -n eu tra l iz in g  serum antibodies in 
dogs5.

T h e  tw o  sham-vaccinated seals showed 
signs o f  acu te  respiratory disease and 
m u c o p u ru le n t  nasal discharge about two 
w eeks a f te r  challenge and died on days 14 
and  18. Viral antigen was detec ted in the 
sp leens  a n d /o r  lungs of both these animals 
with a n  enzyme-linked immunosorbent 
assay, using a  monoclonal antibody which
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recognizes the F  protein  of bo th  C D V  and 
P D V 5' 5. N o  clinical signs were noted in any 
of the v acc ina ted  animals (I. Visser, to be 
published) .  A  threefold or higher (aver
age 15-fold) increase in CDV-neutralizing 
serum a n t ib o d y  titrés observed in all vac- 
cinatecTahimals two weeks after challenge 
suggests tha t  som e replication of PD V  had 
taken place . A s  is often the case in the 
natural d isease ,  CDV-neutralizing anti
bodies w e re  no t  found in serum samples 
collected a f te r  the  death  of o ne  of the two 
seals, p ro b ab ly  because of the acute 
na tu re  o f  th e  disease. T he  o ther  had de
veloped  a  CDV -neutra liz ing  antibody 
titre o f  30.

A l th o u g h  th e  nu m b er  o f animals 
studied is small, the  data  w arran t the con
clusion th a t  seals can be protected from 
phocid d is te m p e r  by vaccination with cer
tain in ac t iva ted  C D V  vaccines. Since the 
disease was on ly  produced  in animals not

vaccinated  against canine distemper, the 
last o f  K och’s postulates has also been ful
filled, reconfirming that infection with 
C D V  or a closely related morbillivirus is 
the p r im ary  cause of the epizootic.
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Superconducting single crystals
Sir— W e re  large single crystals of the 
h igh - tem p e ra tu re  superconductors o f the 
type L a 2_,ArC u 0 4 available (where A 
rep resen ts  B a or Sr), their physical and 
struc tura l  p roper tie s  might provide insight 
into the  still u nknow n mechanism of high- 
te m p e ra tu re  superconductivity. By use of 
the  travelling-solvent floating-zone 
m e th o d ' ,  w e  have  grown such crystals and 
d e te rm in e d  the ir  superconducting pro
perties, which we report. T he  anisotropy 
of the ir  m agne t ic  and electrical properties 
will be desc r ibed  elsewhere.

A p p ro p r ia te  am oun ts  o f L a , 0 3, CuO 
and SrCOj powders were mixed in ethanol, 
dried and  calc ined in air at 1123 K for 12 
hours. T h e  calcined pow der was formed 
into a cylindrical shape, 6 m m  in diameter 
by 50 m m  in length , and compressed at a 
hydros ta tic  p ressure o f abou t  100 MPa. 
This rod  w as sintered at 1273-1473 K for 
12 hours  in oxygen gas and was then used 
as bo th  the  feed  and the solvent rod. For 
crystal growth we used a double-ellipsoidal 
infrared  h ea t ing  furnace (Nichiden 
M achinery  L td) heated  by two 1.5-kW 
halogen  lam ps '.  G row th  conditions

F ig . 1 S in g le  c ry s ta l o f  L a ^ S r .C u O ., .  
D im e n s io n s  a r e  ~  6  m m  d ia m e te r  a n d  40 m m  
le n g th .

involved growth rates of 1.0-3.0 mm per 
ho u r ,  solvent compositions of 55-80 
m o l%  C u O  and a growth atmosphere of 
0 .2  M Pa Oj (to prevent vaporization of 
copper  oxide from the melt zone).

A  sample of L a ^ S r /T u O ,  in this way, 
using a solvent o f 75 mol% C uO , is shown 
in Fig. 1. T he  black, lustreless region at 
one end comprises a two-phase mixture of 
La,Oj and  La,_zS r ,C u 0 4, but the remain
ing portion , bíack with a metallic lustre, is 
single-phase L a ^S ^C u O « .  This region 
exhibits two facets parallel to the growth 
direction. Back-reflection Laue X-ray 
diffraction o f  these facets gives sharp 
diffraction spots, confirming the single
crystal na ture ,  and reveals a fourfold 
rotation axis, identifying the crystallo- 
graphic plane of the facets as (001). 
Although the samples contained some 
cracks, single crystals of about 6 mm in 
d iam eter  by 15 mm in length could be 
obtained.
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F ig . 2 T e m p e ra tu re -d e p e n d e n t  m ag n e tiza 
tio n  o f  L a ,_ ,S r ,C u 0 4 sing le  c ry sta ls . T he  
u p p e r  c u rv e  is  fo r  co o lin g  in  a fie ld  o f  0.936 
O e ;  the  lo w e r  c u rv e  is fo r h e a t in g  in  0.936 
O e  a fte r c o o lin g  in  z e ro  fie ld .


