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Summary. — A pathogenic agent  designated A V  172 wa s  isolated 
from the  blood of  a Reed Warbler (Acrocephalus scirpaceus) o u t  
of  767 samples from birds belonging t o  35 species and 14 families. 
The birds (largely wetland passerines) were captured in  the  
reed-belt littoral of  N e s y t  fishpond in  southern Moravia, Czecho­
slovakia, during the  years 1984 t o  1987. Virus A V  172 has  been 
found t o  represent probably a new species (designated virus 
"Sedlec") of  family  Bunyaviridae. Sedlec virus is pathogenic 
t o  suckling and  adult mice when  inoculated intracerebrally (i.e.) 
b u t  n o t  intraperitoneally (i.p.) and  i ts  ether-sensitive spherical 
particles measure 90—100 nm.  

Key words: Sedlec virus-, Bunyaviridae-, birds; free-living-, Acroce­
phalus scirpaceus 

» Introduction 

The s tudy  site, N e s y t  fishpond (315 ha), is s ituated a t  Sedlec village (48°46' 
N ,  16°43' E )  in  southern Moravia a t  175 m a.s.l. A detailed description o f  the  
locality and  habitat  h a s  been g iven elsewhere (Květ,  1973; H u b á l e k  et al., 
19S9). Brief ly,  t h e  m e a n  a n n u a l  t e m p e r a t u r e  o f  t h e  area is 9 °C, w i t h  the  mean  
January and J u l y  temperatures o f  — 2 °C and 19 °C, respectively. Annual  
precipitation is  570 mm,  with  a max imum in June  and a minimum in January.  
The leading plant  alliance of  the  littoral reed-belt vegetation is  Phragmition 
communis K o c h  covering ca. 50  ha,  w i th  dominating species  Phragmites 
communis and  Typha angustifolia. Homeotherm vertebrates recorded i n  t h e  
littoral zone comprise 33 species of  mammals  (Pelikán, 1975) a n d  54 species 
of  b i rds  (Hudec, 1975; H á j e k ,  1981). M a n y  species o f  potent ia l  a r b o v i r u s  
vectors h a v e  b e e n  recorded w i th in ,  or  close to, t h e  h a b i t a t  (Minář, 1973; 
K n o z  a n d  Vaňhara,  1982; Málková  et al., 1986): f o u r  species o f  i x o d i d  t icks  
(Ixodes ricinus, I. hexagonus, I. apronophorus, Haemaphysalis concinna); 
22 species o f  mosqui toes  (Culex modestus — dominating,  C. pipiens, less 
C. territans, Aedes vexans, Ae. cincreus, Ae. sticticus, Ae. cantans, Ae. excru-
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Table  1. Numbers  of birds examined 

Bird f a m i l y  a n d  upecieg X o .  o f  
b i rds  

A N A T I  D A E  
Anser atiaer (L.) 27 

R A L L I D A E  
liallua aqwiticuH L. 5 

A L C E D I N I D A E  
Alcedo dllhia (L.) 1 

H I K U N D I N I D A E  
liiparia r i paria (L.) 7 
Hirundo ruatica L. 40 

MOTAOILLI D A E  
Motacilla f lava L. 2 
Af.  alba L. 5 

T U K D I D A E  
Liiscinia luacinia (L.) 1 
L. avecica (L.) 1 
Saxicola lorquata (L.) 1 
TurAua merala L. 2 
T. philomeloa lire,am 1 

S Y L V I I  D A E  
Locuatella naevia (Bodd.) 1 
L. fluvialitia (Wolf) 1 
L. luacinioidea (Savi) 7 
Acrocephalua paludicola (Vieill.) 1 
A. 8choenobaenu8 (I>.) 218 
A. 8cirpaceu8 (Horm.) 266 
A. arundinaceua (L.) 34 
A. paluatria (Boohst.) 21 
Sylvia bor in (Bodd.) 1 
S. atricapilla (L.) 6 
ľhylloHco p us l r och Una (L.) 1 
I*, collybitu (Vioill.) 4 

cians, Ae. flavescens, Ac. dorsalis, Ac. communis, Ae. caspius, Ae. geniculatus, 
Ac., annulipes,Conquillcttidia richiardii, Anopheles maculipennis, An. messeae, 
An. atroparvu8, An. labranchiac, An. claviger, An. plumbeus and Culiseta 
annulata); ceratopogon id  Hies (Culicoides obnoletvs, C. pictipennis); s i m u l i i d  
f l ies  (Eusimulium anguatitarse, K. latigonium, E. securiforme, Boophthora 
erythrocephala, Odagmia ornata, Simulium argyreatum), a n d  13 species o f  
t a b a n i d  flies (genera  llaematopota, Chrysops, Tabanus, Hybomitra). 
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Table  1.-continued 

B i r d  f a m i l y  a n d  species N o .  o f  
b i r d s  

T I M A L I I D A E  
Panurus biarmicus (L.) 42  

P A R I D A E  
Parus caeruleus L .  8 

R E M I Z I D A E  
Remiz pendulinus (L.) 23 

L A N I I D A E  
Lanius collurio L. 3 

S T U R N I D A E  
Sturnus vulgaris L .  1 

F R I N G I L L I D A E  
Fringilla coelebs L .  1 
Varduelis chlorit (L.) 8 
C. carduelÍ8 (L.) 5 
C. cannabina (L.) 3 

E M B E R I Z I D A E  
Emberiza schoeniclus (L.) 18 
Miliaria calandra (L.) 1 

T o t a l  767 

Materials and Methods 

A t o t a l  o f  767 b i rds ,  large ly  w e t l a n d  passerines,  w e r e  c a p t u r e d  i n  m i s t  n e t s  erected  across 
t h e  reed  b e l t  b e t w e e n  May a n d  S e p t e m b e r  o f  t h e  y e a r s  1984 t o  1987. T h e  e x a m i n e d  b i r d s  i n v o l v e d  
14 fami l ies  a n d  35  species:  Sylviidae as  m u c h  a s  73.1 % ,  Hirundinidae 6 . 1 % ,  Timaliidae 5 . 5 % ,  
Anatidae 3 . 5 % ,  Remizidae 3 . 0 % ,  Emberizidae 2 . 5 % ,  t h e  o t h e r  a v i a n  f a m i l i e s  i n  s u m  6 . 3 %  (Table  
!>• 

T h e  c a p t u r e d  b i r d s  w e r e  ident i f i ed,  a g e d ,  r inged,  a n d  released a f t e r  col lect ing  a s a m p l e  o f  
b lood  b y  p u n c t u r e  o f  t h e  w i n g  v e i n  (vena ulnaris cutanea). . T h e  b l o o d  (50—200  JJ.1) w a s  col lected 
in to  75(JL1 hematocr i te  cap i l lary  t u b e s  (Juř icová  et al., 1986), m i x e d  w i t h  200 [il o f  cooled  p h o s p h a t e  
b u f f e r e d  sal ine  p H  7.2 c o n t a i n i n g  0 . 7 5 %  b o v i n e  s e r u m  a l b u m i n ,  ant ib iot ics ,  a n d  h e p a r i n  (10 
u./ml), k e p t  o n  w e t  ice, t r a n s p o r t e d  t o  t h e  l a b o r a t o r y  w i t h i n  1 — 3  h r  a n d  t h e n  s tored  a t  — 60°C 
until tested.  Aliquots  (0.1 ml)  o f  blood samples  t a k e n  generally from three (one t o  five) birds 
of the  same  species,  were pooled a n d  inoculated b y  i .e .  route  (0.02 ml)  into  suckling ICR mice  
(SPF grade). Standard characterization and identification procedures (Lennette  and  Schmidt  
1969; Gaidamovich,  1986) were used:  filtrability through Millipore membranes;  sens i t iv i ty  to ,  
diethyl .ether and  0 . 1 %  sodium deoxycholate  (SDC); pathogenic i ty  t o  suckling and  adul t  mice  
at  different routes of  inoculation; abi l i ty  t o  cause cytopathic  effect  (CPE) i n  various cell cultures; 
electron microscopy of ultrathin sect ions o f  infected cell cultures; formation o f  haemagglutinating 
antigen af ter  saccharose-acetone extraction of infected suckling mouse  brains (SMB). T h e  
identification included t h e  use o f  complement-f ixation tes ts  (CFT), virus neutralization tes ts  
(VNT) or counter immuno-electrophoresis (CIEP) (Bárdoš  et al., 1980) a g a i n s t  sets  o f  i m m u n e  
sera a n d  ascit ic  fluids. Mouse s e r u m  t o  A V  172 isolate w a s  p r e p a r e d  b y  t h r e e  w e e k l y  i .p.  doses o f  
10% in fect ious  SMB t o  a d u l t  I C R  m i c e  a n d  t h e i r  b l e e d i n g  8 d a y s  a f t e r  t h e  las t  i n j e c t i o n .  
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Results 

One isolation o n l y  o f  a m o u s e  pathogenic  agent  ( A V  172) w a s  made,  n a m e l y  
i n  a pool  o f  t h e  b lood  samples  taken  f r o m  f o u r  y o u n g  (yearlings) reed warb lers  
(Acroce.jihulus scirpaceus), collected on Jul} -  30, 1984. T h i s  pool  ki l led one  
o u t  o f  n i n e  suck l ing  mice  (SM) inoculated, on d a y  20 post-inoculation (p.i.). 
T h e  first passage (SMi) o f  SMB resulted in t h e  d e a t h  o f  all 7 i.e. inoculated 
SM on d a y  8 p.i., w h i l e  t h e  n e x t  passages 8M2 a n d  SM3 caused a shortened 
average  s u r v i v a l  t i m e  o f  4 d a y s .  T h e  SM® passage killed all SM on d a y  3 p.i. 

The  infectious titre of  the agent was  108-2 LD5o/ml in SM: a subcutaneous 
(s.c.) or i.p. injection o f  10% 8 M B  did not  kill SM or adult mice, whereas 
adult  mice (even 70-day old) were killed a t  i.e. infection within 4 — 6 d a y s  
p.i. (the infect ious  t itre w a s  107-3 LDso/ml). A d u l t  r a b b i t  (3.5 kg)  w a s  re­
fractory t o  the agent when inoculated intravenously. A V  172 did not produce 
a readily visible C P E  in Vero cells (at 37 °C) or XTC-2 cells (at 28 °C). 
However,  a partial C P E  was  observed in S P E V  cells (pig kidney embryo 
cell line) either a t  37 °C or (more marked) a t  41  CC (i.e., a t  the avian body 
temperature); nevertheless, this  C P E  revealed a tendency to  disappear 
after 4 — 5 (lays p.i. A p p a r e n t  CPE w a s  produced  w i t h i n  3 d a y s  i n  CV-1 
cells a t  37  CC (titre lO^CDso/ml) .  

Flfl. 1 
SÍMIIWJ v i rus  part-ioloH (90— 100 n m  in diameter)  in o n  ultrothin  section o f  SPEV eolls 

72 lir p.i. 
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T h e  infect ious  t i tre  o f  t h e  a g e n t  decreased f r o m  108-0 t o  105-1 a f t e r  treat­
m e n t  wi th  diethyl ether, from 107-4 t o  102-2 after exposure t o  SDC, and  from 
107-3  t o  106-9 and below 103-4 after filtration through Millipore membranes 
w i t h  pore sizes 220 n m  and 100 nm,  respectively. I t  means tha t  virions contain 
a lipid envelope and their size is  between 90 and  200 nm. Electron microscopy 
of  ultrathin sections of  infected S P E V  cells then showed spherical t o  sub-
spherical particles 9 — 1 0 0  n m  i n  d iameter,  morpholog ica l ly  re lated  t o  v i ruses  
o f  t h e  Bunyaviridae f a m i l y  (Fig. 1). 

Saccharose-acetone (SA) extract ion o f  in fect ious  SMB d i d  n o t  p r o d u c e  a n  
a n t i g e n  ab le  t o  agg lut inate  goose erythrocytes  i n  t h e  range  o f  p H  5.7 — 7.4. 
C F  ant igen  w a s  prepared  b y  b o t h  S A  procedure  or  as  a clarified suspension 
o f  SMB i n  borate  b u f f e r  p H 9. B y  b o x  C F  t i t rat ion  against  i m m u n e  m o u s e  
s e r u m  t o  A V  172, t h e  t i tres  o f  b o t h  ant igen  a n d  a n t i s e r u m  w e r e  1 : 128 
(for b o t h  t y p e s  o f  ant igens  — S A  o r  borate) .  S A  ant igen  w a s  t h e n  u s e d  i n  
C F  tests  against  sets o f  i m m u n e  sera or  ascitic f l u ids  (starting d i lu t ions  w e r e  
1 : 8) t o  a w i d e  s p e c t r u m  o f  arboviruses,  b u t  w i t h  n e g a t i v e  results:  a lpha-
v iruses  Sindbis,  C h i k u n g u n y a ,  W e s t e r n  e q u i n e  encephalomyel i t is ,  Eastern  
e q u i n e  encephalomyel i t is ,  Venezue lan  e q u i n e  encephalomyel i t is ,  W h a t a r o a ;  
flaviviruses D e n g u e  1, D e n g u e  2, Japanese  encephalit is,  W e s t  Nile, Y e l l o w  
fever,  Powassan,  t ick-borne encephalit is,  T y u l e n i y ,  A p o i ;  b u n y a v i r u s e s  
Batai,  Galovo, Ť a h y ň a ,  Mahogany,  H a m m o c k ,  Mirim, S imbu,  Bahig,  Matruh, 
Tete, Tsuruse, Lednice;  ph lebov i ruses  K a r i m a b a d ,  S a n d f l y  fever-Naples,  
Sandf ly  fever-Sicilian, T e h r a n ;  nairoviruses  Hazara, Dera  Ghazi  K h a n ,  
Hughes,  Soldado, Dugbe,  Paramushir,  Sakhalin,  Taggert,  T i l l a m u k ;  u u k u -
viruses  G r a n d  A r b a u d ,  U u k u n i e m i ;  bunyav i rus- l ike  v i ruses  B h a n j a ,  U p o l u ,  
Kaisodi,  B a k a u ,  L o n e  Star, R a z d a n ,  T a m d y ,  W a n o w r i e ,  B i m b o ,  B u r g  e l  
A r a b ,  Zevashen,  Artashat ,  Caspiy;  orb iv i ruses  E y a c h ,  K e m e r o v o ,  Tribeč,  
A n i v a ,  Matucare; rhabdov i ruses  Piry,  K w a t t a ,  Mossuril, Ko longo,  Chandi-
pura,  Barur ;  o r t h o m y x o v i r u s  Dhori ;  unclassi f ied v i ruses  Burana,  T y u l o k ,  
Yaba-7.  

Us ing  V N T ,  m i x t u r e s  o f  i n a c t i v a t e d  u n d i l u t e d  sera a n d  serial ly t e n f o l d  
d i l u t e d  v i r u s  A V  172 were  i n c u b a t e d  f o r  90 m i n  a t  37 °C and then inoculated 
i.e. into  adult mice. Logio neutralization indices (NI)  as  compared w i t h  
normal serum of  particular antisera were: a) A V  172 (mouse immune serum), 
4.1; b) Lednice 6118 (freeze-dried immune mouse serum wi th  a g iven N I  o f  
3.0, supplied b y  courtesy o f  Dr.  D .  Málková,  DrSc), 0.4; c) t ick-borne encepha ­
litis (hyperimmune serum purchased b y  Imuna),  0.1. 

I n  CIEP,  S A antigen A V  172 formed a clear precipitation line w i t h  homo­
logous mouse antiserum b u t  did n o t  react w i t h  either normal mouse serum 
or several samples o f  immune mouse sera against mouse hepatitis  coronavirus 
MHV-3. 

Discussion 

The characterization tests  revealed tha t  the  agent A V  172 is  an  ether-
sensitive virus wi th  spherical (subspherical) particles 90—100 n m  i n  d ia ­
meter, morphologically resembling members o f  the  fami ly  Bunyaviridae 
(Murphy et al., 1973). While t h e  pattern o f  i ts  mouse pathogenicity,  i.e. t h e  
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killing of both suckling and  a d u l t  mice a f t e r  an i.e. application only,  is ra ther  
unusual  a m o n g  arboviruses  and similar t o  t h a t  of Lednice b u n y a v i r u s  (Mál­
k o v á  ct al., 1973, 1986; Karabatsos ,  1985) of t h e  Turlock antigenic group,  
CFT and V N T  did n o t  demonstrate  antigenic similarity either t o  this  v i r u s  
or  t o  a n y  other a rbov i rus  tested.  The  agent  A V  172, therefore, can b e  re­
g a r d e d  f o r  a p r e s u m a b l y  n e w  v i rus ;  t h e  n a m e  Sedlec h a s  been assigned t o  
i t  accord ing  t o  t h e  village closest t o  t h e  s i te  of i t s  isolat ion.  T h e  v i ru s  h a s  
recen t ly  (October  1989) been  registered in t h e  I n t e r n a t i o n a l  Cata logue  of  
Arbovi ruses  (Ka raba t sos ,  1985), a n d  t h e  p r o t o t y p e  s t ra in  A V  172 depos i ted  
in t h e  a rbov i ru s  collections a t  I n s t i t u t e  of Virology in  Moscow, a t  CDC in  
F o r t  Collins a n d  a t  t h e  Y a l e  Unive r s i ty .  

A re-isolation a t t empt  was  impossible t o  carry out  because of  insufficient 
quantity of  the original blood sample, but  n o  agent with similar properties 
was  handled in the  laboratory where t h e  isolation procedures were made. 
Sedlec virus does not  appear t o  be an endogenous murine virus (a pick-up 
contamination) because of  1. the  bunyavirus morphology; 2. a better repli­
cation (CPE) a t  41 °C than a t  37 °C in S P E V  cells; 3) serological exclusion 
o f  MHV. Validity of  isolation is further supported b y  the  occurrence of  anti­
body  t o  Sedlec virus in local population of  wetland passerines. Among 109 
birds of  6 species, caught and examined in 1988 (not included in Table 1) 
a t  the s tudy  site, 25 (i.e. 22.9%) demonstrated V N  antibody (reciprocal 
titre 10 or higher) when tested against ca. 100 CD50 in CV-1 cells (unpublished 
observations):  Acroce/phalus scirpaceus 19/89 (no. positive/no. tested), -4. 
xchoenobaenuH 3/12, A. arundinaceus 0/1,  Locustella luscinioides 2/2, Emberiza 
sr.hoe.niclun 1 /3, and  Remiz pendulinus 0/2. 

N o  other viruses were recovered in the  blood samples of  as  much as  767 
birds examined, but  this seemingly low isolation rate is in accord with that  
reported b y  many other authors (cf. Hubálek  et al., 1989) w h o  a t t e m p t e d  t o  
isolate arbov iruses  f r o m  t h e  a v i a n  b lood.  On t h e  other  h a n d ,  t h e  isolation o f  
a single strain o f  Sedlec v i rus  could  h a v e  been  af fected  b y  t h e  m e t h o d  
used, i.e. b y  poo l ing  (for t h e  sake o f  e c o n o m y )  o f  t h e  b lood  samples  t a k e n  
f r o m  several b i r d s  prior  t o  inoculation i n t o  mice. U n d e r  these conditions, t h e  
a n t i b o d y  present in o n e  b i r d  m i g h t  neutral ize t h e  v i r u s  or ig inat ing f r o m  
another  b i r d  in t h e  pooled sample .  
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