
 (
, ).

, 
. , 

. , , , 
, 

.
PCV (  porcine circovirus, ) 

/15.  Circoviridac 
 (CAV,  chicken anaemia virus)  PBFDV (  psittacine beak and feather disease virus, 

).  (15-24 ), 
 1,76  2,31 . 

,  30  [Todd et al., Arch. Virol. 1991, 117: 129-135]. 
,  [Meehan et al., 1997, 78: 221-227]. , 

.
PCV /15 .  [Meehan et al., J. Gen. Virol. 1997.

78: 221-227]. ,  PCV 
 [Gupi P.S. Nayar et al., Can. Vet. J. 1997, 38: 385-387  Clark E.G., Proc. Am. Assoc.

Swine Prac. 1997: 499-501]. Nayar et al.  PCV .
, , , 
, , . , 

, . , 
 [Clark E.G., Proc. Am. Assoc. Swine Prac. 1997: 499-501; La Semaine Veterinaire No.26,

supplement to La Semaine Veterinaire 1996. 834; La Semaine Veterinaire 1997, 857: 54; Gupi P.S. Nayar et al.,
Can. Vet. J. 1997, 38: 385-387].

 PCV ,
, ,  ( )  ( ). 

, .
,  4 , , 

,  2 . 
,  96%,  - /15,  76%. , 

,  II,  l
/15.

 5  [
. , Porton Down. Salisbury. Wiltshire SP4

OJG, ]  2  1997 :
-  V97100219 (  Imp. 1008PCV),
-  V97100218 (  Imp. 1010PCV),
-  V97100217 (  Imp. 999PCV),

 16  1998 :
-  V9S011608 (  Imp. 1011-48285),
-  V98011609 (  Imp. 1011-48121).

, 
.

,
 II,  II, . 

, 
.

 NADL-2,  VR-
742. , 

.  Parvovax  ( ,
 MERIAL). , , . P. Vannier et A. Laval. Point Vét 1993. 25 (151): 53-60; G. Florent

et al., Proceedings of the Ninth Congress f Pig Veterinary Society, July 15-18, 1986, Barcelona, Spain. 
, , , WO-A-98 03658.

, , 
 (  II) 

. ,  (  II) 
, 

, , , 
. , 

. , , , 
, , , , , 

.
, 

, , 
, , , ,

. , 



, . ,  " "  "
" ( ).

, 
, , 

, . 
, , .

, 

, 
, . 

, .

, , , , 
, 

.
,

, , /15. , 
, .

, , , 
, , /15 ( . 50-150 , 

100). , 
, , , , 

, .
, , ,  103  107 TCID50

.
, 

. , , 
, , , , 

.
, , ,

. , , 
,  ( ), , 
. 

, .
, 

, , , 
, , . 

.
, , , 

,  Quillaja  Quil ; . Vaccine Design, The Subunit and Adjuvant Approach. 1995, edited by
Michael F. Powel and Mark J. Newman, Plenum Press, New York and London, p.210]. Avridine  [Vaccine Design,
p.148]. DDA [ , Vaccine Design, p.157],  [Vaccine Design, p.204],

,  [ ,  SPT, Vaccine Design,
p.147],  [ , F59. Vaccine Design, p.183], 

 [  WO-A-94 20071], ,  US-A-5 422 109. 
, . Avridine  DDA .

,  105  108 TCID50
.

, , , 
. . , , 

WO-A-9416681.
,  SPGA [Bovarnik et al., J

Bacteriol 59, 509, 950), , , , , , , 
, , .

, , , 
 ( ) .

, ,  4  II,  SEQ ID
1-4. /15  SEQ ID 5. , 

, , 
, . , 

, .
, 

.
 in vitro  in

vivo .
,  II 

(ORF 1-13), , . 
,  (

). ,  ORF4, ORF7,



ORF10  ORF13.
 in vitro . 

(US-A-4 745 051). 
,  Autographa califomica, , Nuclear polyhedrosis virus,  AcNPV) 

, , Spodoptera frugiperda Sf9 (  CRL 1711 
). ,  ( ,

Saccharomyces cerevisae),  ( . , ).
,  in vitro 

, , , .
, 

, , , , 
, , .

 in vivo , 
, 

, . 
, ,  (

), , . , 
 Aujeszky, , , 

. , , . 
 [WO-A-9011092, WO-A-9319813, WO-A-9421797, WO-A-9520660].

, , 
 ( ), , , 

, , 
.

, 
, , ,  in vivo

, .
, , .

, , . , 
, , , , 

 PRRS ( ),  Mycoplasma
hyopneumoniae, . col , ,  (  Aujeszky), ,

 Actinobacillus pleuropneumoniae, . , 
, , 

,  PRRS [WO-A-93/07898, WO-A-94/18311, FR-A-2 709 966: .
 et al,. Proceedings of the 15th IPVS Congress, Birmingam, England, 5-9 July 1998, p.139) 

Mycoplasma hyopneumoniae [EP-A-597 852, EP-A-550 477, EP-A-571 648; O. Martion et al., p.157. 284. 285  G.
Reynaud et al., p.150  Proceedings of the 15th IPVS Congress] . 

, , 
, 
, .

, ,
, 

.
, !

.

.1.  Imp. 1011-48121.

.2.  Imp. 1011-48285.

.3.  Imp. 999.

.4.  Imp. 1010.

.5.  4 , .1-4, /15 PCV.

SEQ ID 1.  Imp. 1011-48121.
SEQ ID 2.  Imp. 1011-48285.
SEQ ID 3.  Imp. 999.
SEQ ID 4.  Imp. 1010.
SEQ ID 5. /15.

 1. 
, . 

, . 
 -70° .

,  15% , 
,  ( , Bio Whittaker UK Ltd., Wokingham, UK),  (100 ) 

 (100 ) (  MEM-SA), 
.  MEM-SA, 

 30  3000 g  +4° .
 100  2



 10 . 
,  10  3000 g . 

).
/15, , , 

 (PCV), ,  (Allan G. et al.,
Pathogenesis of porcine circovirus experimental infections of colostrums-deprived piglets and examination of pig
foetal material. Vet. Microbiol. 1995,44: 49-64).

.
/15  ( .  =

)  MEM-SA,  15% 
,  (=  MEM-G), 

400000 .  10  2 , ,
 6  Falcon  25 2.  37°  18

,  10% 2.
 300  D-

[Cat. # G48175, Sigma-Aldrich Company Limited, Poole, UK] [Tischr I. et al., Arch. Virol. 1987. 96: 39-57] 
 48-72  37° .  Falcon
 3 . /15  Falcon,

, ,  20  MEM-G 
 Falcon  75 2  400000 . 

"  5 , .
 2. 

 in situ
 5  " "  55 . 

.  37°
,  1.  24-48 

 10 ,  10%
 4 .  -70°

 in situ .
 3.  PCV  in situ

 in situ , 
,  ( .  2) 

.
,  (PCV) /15 

 (CAV).  PCV  pPCVl, 
 PCV,  1,7  ( . 

) (Meehan . et al., Sequence of porcine cir ovinis DNA: affinities with plant circoviruses, J. Gen. Virol. 1997, 78:
221-227). 1,  CAV  2,3 ,

. } 
 [Sambrook J. et al., Molecular Cloning: A Laboratory

Manual, 2nd Edition, Cold Spring Harbor Laboratory, Cold Spring Harbor. New York. 1989], 
. ,  PCV  CAV,

.  (  1 ), 
 ("DIG DNA labelling kit",

Boehringer Mannheim. Lewes, UK), .
 50-100

 in situ.
, , 

, ,  PCV 
:

 5 , , 
, . 

, ,  15  5 , ,  37°  0.5% 
 0,05 ,  5  ( 7,6).  1% 

 30 ,  0,01  PBS (
) ( 7,2), ,  5 . ,

.
 10

 90° ,  1 , ,  18  37° .
 2  (SSC) ( 7,0) , 

,  5  2  SSC , , 
 5  PBS.

 0,1 , 0,15  NaCl ( 7.5)
)  10 ,  1%  (Cat.  1096176,

Boehringer Mannheim UK, Lewis, East Sussex, UK)  20  37°C.
 (Boehringer Mannheim),

 1:250 ,  1  37° ,  PBS. 
 10  37°C.  PBS 

 0,5%  PBS  20
.  PBS , 3- -9-



 (ABC) (Cambridge Bioscience, Cambridge. UK), 
.

, 

(GVA Mount, Cambridge Bioscience, Cambridge, UK). 
 (CAV)  (PCV) , 

, .
 4.  PCV 

, , 
 ( ),  1:100 .

 25 , , 
,  PCV: , 

PRRS. ,  (  PBS)  1 
37° ,  PBS.  1:80  PBS

, ,  1
,  PBS 

.
 5.  in situ 

 in situ  PCV , 
, , 

 PCV . , 
 PCV , ,  CAV 

.  PCV 
, . 

 PCV , 
, .

 PCV 
.  PCV

.  
, 

.
 6. :

, 
 (  Imp. 1008),  (  Imp. 999)  (

Imp. 1010), ) . , 
, , 

, ,
 (  Imp. 999), 

 (  Imp. 1008)  (  Imp. 1010).
 7. 

 (PCV) 
/15 ( .  1) (10  Falcon  75 2),  72-76 

,  CAV [Todd D. et al.. Dot blot hybridization assay
for chicken anaemia agent using a cloned DNA probe, J. Clin. Microbiol. 1991, 29; 933-939]. 

 [Hirt, . Selective extraction of polyoma virus
DNA from infected cell cultures. J. Viol. Biol. 1967, 36: 365-369],  Molitor [Molitor T.W. et al. Porcine
parvovirus DNA: characterization of the genomic and replicative form DNA of two virus isolates, Virology, 1984,
137:241-254].

 8.  Imp. 999 
 (1-5 ). ,  SI (Amersham) 

,  (Boehringer
Mannheim, Lewis, East Sussex, UK)  1,5% 

,  Todd et al. [Purification and biochemical characterization of
chicken anemia agent. J. Gen. Virol. 1990, 71: 819-823]. ,  Imp. 999, 

 EcoRI,  Sacl  Pstl. 
 PCV /15 [Meehan . et al. Sequence of porcine circovirus DNA; affinities with

plant circoviruses. 1997. 78: 221-227),  Pstl  EcoRI.
 9.  Imp. 999

 1,8 , 
 PCV  Imp. 999  EcoRI,  1,5%

 ( .  3)  Qiagen [QUIAEXH Gel Extraction
Kit, Cat.# 20021, QIAGEN Ltd, Crawley, West Sussex, UK].  EcoRI-EcoRI

 pGEM-7 (Promega, Medical Supply Company. Dublin. Ireland), 
 (HcoRI) 

 [Sambrook J. Et al., Molecular Cloning: A Laboratory Manual, 2nd Edition, Cold Spring
Harbor Laboratory, Cold Spring Harbor. New York, 1989].  Escherichia
coli JM109 (Stratagen. I.a Jolla. USA) . 
EcoRI-EcoRI  Imp. 999  EcoRI  pBiueScript SK+ (Stratagen Inc.. La Jolla.
USA). , ,  2 , 



. , 
Imp. 999,  (2 )  (250 ) 

.
 10.  ( ) PCV  Imp. 999

 EcoRI-  Imp. 999 (  pGEM-7/2  pGEM-7/8) 
 "AmpliTaq DNA polymerase

FS" (Cat.# 402079  Applied Biosystems, Warrington, UK) 1373
Applied Biosystems . 

 " "  " " 13. 
 " ". 

 Life Technologies (Inchinnan Business Park, Paisley, UK).
 MacDNASIS  3.2

(Cat.# 22020101, Appligene, Durham, UK). 
BLAST  (NCBI. Bethesda. MD, USA).

 (  EcoRI-EcoRI)  SEQ ID 3 ( .3). 
,  EcoRI,  G .

 ( .
SEQ ID 1, 2  4 .1, 2  4).

:
Imp. 1011-48285 1767 
Imp. 1011-48285 1767 
Imp. 999 1768 
Imp. 1010 1767 

 11.  PCV  Imp. 999
 Imp. 999 , 

GenBank,  76% ( ) 
/15 (  Y09921  U49186) ( . .5).

 6  (
BLAST X  NABI)  94% , 

 BBTV,  (  1841515  GenBank), 
 U49186  GenBank.

, , ,
 PCV  Imp. 999.

,  Imp. 999, 
, , 

.
 12. 

 4  PCV  PCV /15
 ( .5).  4 /15 

:
1=Imp. 1011-48121
2=Imp. 1011-48285
3=Imp. 999
4=Imp. 1010
5= /15

1 2 3 4 5
1 1,0000 0,9977 0,9615 0,9621 0,7600
2 1,0000 0,9621 0,9632 0,7594
3 1,0000 0,9949 0,7560
4 1,0000 0,7566
5 1,0000

 Imp. 1011-48121  Imp. 1011-48285  99%
(0,9977).

 Imp. 999  Imp. 1010  99%
(0.9949).  96%.

/15  75  76%.
, ,

, /15. , , 
,  II , /15 . ,  II,

, . 
, .

 13. ,  PCV
 Imp. 1010 

, . 
 BLASTX [Altschul et al., J. l. Biol. 1990. 215: 403-410) 

 Vector 6.0 (Oxford Molecular Group, Oxford OX4 4GA. UK). 
)  13  (ORF) ,  20 . 

13 ORF :



- ORF,
-

,
-

ORF1 103 210 108 35
ORF2 1180 1317 138 45
ORF3 1363 1524 162 53
ORF4 398 1342 945 314
ORF5 900 1079 180 59
ORF6 1254 1334 81 26
ORF7 1018 704 315 104
ORF8 439 311 129 42
ORF9 190 101 90 29
ORF10 912 733 180 59
ORF11 645 565 81 26
ORF12 1100 1035 66 21
ORF13 314 1381 702 213

 ORF , .4 (SEQ ID 4). 
 1010.  ORF 1-13  999.  1011-48121 

1011-48285,  ORF 3  13:
ORF3 1432-1539, , 108 , 35 ;
ORF13 314-1377, , 705 , 35 .

 13 ORF  ORF V K/15.
, . 

.  ORF :

- ORF,
-

,
-

-

ORF4 398 1342 945 314 37,7
ORF7 1018 704 315 104 11,8
ORF10 912 733 180 59 6,5
ORF13 314 1381 702 233 27,8

 ORF , .4 (SEQ ID 4).
 ORF ( ) .

 PCV Imp. 1010 /15  4  ORF 
. :

ORF Imp.
1010/ORF PVC

/15
ORF4/ORF1 86%
ORF13/ORF2 66,4%

ORF7/ORF3 61,5% ( , ,  104
)

ORF10/ORF4 83% ( , ,  59
)

 ORF4 Imp. 1010  ORF1 /15 (
86%). , , , 

 [Meehan et al., J. Gen. Virol., 1997, 78: 221-227: Mankertz et al., J. Gen.
Virol., 1998, 79: 381-384].

 ORF13 Imp. 1010  ORF2 /15  (  66,4%). 
 N- ,  N-

 CAV [Meehan et al., Arch. Virol., 1092. 124: 301-319]. ,
 ORF7 Imp. 1010  ORF3 15  ORF10 Imp. 1010  ORF4 /15. 

 ORF7  ORF10  Imp. 1010  ORF3  ORF4
PCV /15.  N-  ORF7/ORF3

 61,5% , )  ORF10/ORF4 (  85% , ).
, 
. , , 

, . , , 
 (  ORF1  ORF13), , 

,  II, 
.  ,  

 ORF4. ORF7, ORF10  ORF13.
 14.  PCV, 
 pGEM-7/8,  ( )  Imp. 999, 

/15 ,  Meehan . et al. [Characterization of viral DNAs from cells
infected with chicken anemia agent: sequence analysis of the cloned replicative form and transfection capabilities of
cloned genome fragments. Arch. Virol., 1992, 124: 301-319].  ( .  4)

/15 ,  pGEM-7/8 
 PCV. , 



PCV, 
PCV ( , ), 

.
 15.  PCV  in vitro

/15 , 
 1.  4  37°C . 

 400000  1 .
 16. 

(Branson Sonifier)  (UltraTurrax, IK ). 
 30  3700 g.  0,1%  18 

 37°  0,5%  24  28° . 
, , 
 300  ( ll K300).  +5° .
 17. 

:
-  250
- Montanide® ISA 70 (SEPPIC) 750 .

. 
 Silverson.

 107,5 TCID50.  0,5
 2 .

 Parvovax®.
 18. 

:
-  200
- Dehymuls HRE 7 (Henkel) 60
- Radia 7204 (Oleofina) 740 .

. 
 Silverson.

 107,5 TCID50.  2
.

 Parvovax®.
 19.  PCV 

/15  (PCV-T)  F99,
/15, ,  (PCV-C)

/15
 PCV-T >6400 200 800
 PCV-C 200 >6,400 >6,400

F99 1 4 >10000 <100 100
F99 4B10 >10000 <100 <100
F99 2 7 >10000 100 <100
F992E12 >10000 <100 <100
F99 1 9 >10000 <100 100
F99 2E1 >10000 <100 <100
F99 1 4 >10000 100 <100

* , 
.

 20.  (  1)
, ,

 PCV.  PCV  II,  Imp. 1010 ,
.

 1
 5 .  3 ,  1,5

:

- -

6
5 Imp. 1010 ( ) 102TCID50
4 Imp. 1010 ( ) 102 ID50

D 2 /15,  PCV ---
3 --- ---

 5- , , 
.  ,  

 (  2-10 ,  D ). , ,



, . 
. , 

.
, .

, , 
. , , .

, , ,
, .

, .
 D .

, .
 21.  (  2

 3)
, , 

 PCV  II, .
 PCV  II  Imp. 1010  Imp. 1011 (  48121).  PPV

 Imp. 1005.  (  1/3
)  (  NADL-2  Kresse).

.
 2

 3  3- . ,  1
:

5 Imp.1010 107 TCIDSO
5 Imp.1010+Imp.1005 5 106 TCID50

) 2 --- ---

: 2  21  1 
24 .

: 1  23  1 
24 .

, , :
, , , 

, . , 
.

.
, , , 

 2 , , 
, : , 

,  ,  ,  
.

,  ( ) 
 PCV,  PPV .

.
 3

 4  4- . ,  1 
:

) 2 --- ---
4 Imp.1005 (PPV) 105,3 TCID50
4 Imp.1011 (PCV) 105 ID50

D 4 Imp.1005+Imp.1011 105+5 104TCID50

 2  ( ,  D) 
 2 . 

 D (  PCV+PPV). , 
, 

 D.

.
, ,  PCV+PPV 

, . 
,  PCV,  PCV+PPV, 

, 
. ,  PPV (

3) ,  PCV 
 4-  (  D  3).
















