ERBYRR XEEEREEM

Ewm PCRZH WA AKOY — a7 4 )L X

2 Mg fx =&

E &

SerwiEL R H AR 2 HR AT S I

1) BEMHKEREBIETTR SR (T 235-0008 Mt iink 1 X ENT 11-1)

2) AbiEE KRB ERE A e b (T 060-0818  ALIREHALIXAL 18 476 9 T H)

3) (EIRN B3 - T 5h R SEBE ST ZERHE By B AR50 7 A4 VA - SR SIS
(T 305-0856 < (Xl 3-1-5)

(2017 42 A 9 H3AF - 2017 4 11 A 20 H %)

= #

2013 FFICHEEDO BN SIASH, K —av 4 VR 28 (PCV2) JEHehstb 72K 112 8HIZOWT, YT V5
4 5 PCR#C X W ifuiEh PCV2 @fETRZMEL, K —a v 4 )V AEERK (PCVAD) OV 227 2Lz, 2
O ORAETEIL, MHETPCV2 Y 72 F Uy BRI N Tz, oBXZ1 A HNCS T3 2086 (4~ 11 M)
THEEINTBY, EPELNTOLIPARHTH -7z, fHE, 112 i 84 T T PCV2 #{n T-OMIR % 729, HIEK
D@5 T 1 10°~ 10°copies/ml, AT T8 {5813 6.0x 10'copies/ml TH - 7. U542 5%, it PCV2
BIETRIEL 25 10~ 15 BRMEOKOA DL L o bbb oo, ke LTPCVAD @) 2 7 13l s i Tw
5P INT, —F—T—F AWK, BH—av A VA28, )7Ly 44 PCR
———————————————————————————————————————————————————————————————————————————————— HERZRE 71, 135~139 (2018)

R —aw 4Lz 28 (PCV2) 134 1,770 #iZk o 1
ARPBRIKDNA &7/ LIHD, T RXU—T D% \VE
%5 17nm O/NHERIE 7 4V AT, BEEOEET D
WmE SN TS [1,2]. &1z T A 1Z Open Reading
Frame 2 (ORF2) OEIEFFIIC L Y ALkA (PCV2a)
KOrg—um v REl (PCV2h) (ZKpIEh, & HICHR
MICEDREDO LN TS [2-4]. BaTHOENE
WEEOMEIZOWTIRBEINTE Y, WTho#Ez
T AR LA E A RIEER (PMWS) R K
B8 SRR (PDNS) SOy — 3w 4 v AR
¥ (PCVAD) OFHEEZz b TWwWa [4,5]. K
O BARF R O WA G, WK - W R B B
(PRRS) R~ 4 27 F A HOREMA L ORAELE
PCVAD ZEDER & S h, Ikt o PCV2 iz
FREPZVEGIIHREDO) A NE T L EE L LA T
% [6-9].

PCVAD 3R ERGIH F BRI 3D R G595 T
FRWA, KAl 5k &L OFREENRKE L TEET

HbH. METIZPCV2 T 7 F VHEREROEAD B 505,
WAKD PCV2 BIZFRAERRIE, IhEcThbEsh
T hdol. TOH, 2012 Il AMIERTh R
7K (AR 4992 BHICOWT, avyxyyaF
PCR % (cPCR) 2 & Y IfiLi% o @ PCV2 i f= 7 P A IR
WEeRAEL-L2h, FHEOEY (ARY) HIKRIK376
W95 b, 113826 PCV2#n 2% s, os
WiHRIK E W L TEWBERTH 72, A B HCRIK
&, W@ ETPCV2 7 7 F ~ (CircoFLEX, Boehring-
er Ingelheim, Germany) %, o B X Z 1 4 HHEiic
EEPFHINTBY, HHEARKII6~15MmE s FE
FTHoI NS, MFEINAIMEIELEN TS D
EI)WAHTH 572,

#2013 4F, A EYH 5 Hi 7212 112 ol AMIE DT
b, BiAE & FRRICEEEL OB X Z 1 A2 ARy 7
F U R (4~11 W 4 Bk 1258, 5 H ik 12 5,
6 M 1580, 7 M 11 85, 8 Mk 7 BH, 9 Mk 15 B,
10 i 18 JH, 11 #EH225) shTwZenrsb, 4

T ORETEE (BUIE) © SRHBIGA  (REARIK 24 B Mo T R s S e s e A )
T 479-0881 FigHit>y bL 7 1-2 Wit - Bt v ¥ -7
@ 0569-38-8515 FAX 0569-38-8517 E-mail : akihiro_shibata280@maff.go.jp
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S PCR 2 W72l AJRDH— a7 4 b 2 2 5 - R4
F#1 PCV2HEEFHRIBICHVWETIA—ROETa—7

% i RS (5'-3Y AT BE A4 X (bp) 51 SCHR

VF-2 GAAGAATGGAAGAAGCGG 62-79 L 104

Nest-R ACAGTCAGAACGCCCTCCT 1537-1555 ’

2a-F AACAATCCACGGAGGAAGG 916-934 568 0]

2a-R GGGACCAACAAAATCTCY 1466-1483

2b-F CTGTTTTCGAACGCAGTG 1121-1138 260

2b-R CTCAAACCCCCGCTCTG 1464-1480

FW GAGCAGGGCCAGAATTCAAC 1409-1428 179

RV TCCCGCACCTTCGGATATACT 1567-1587 AR

Probe FAM-TCTGTAGTATTCAAAGGG-MGB 1444-1462 —
BRI BT A ILiE T o PCV2 T = (copy/ml) % 1409 1587

V7 WV¥ 4 5PCREE (qPCR) 2L Willlg L, PCVAD
FEIED ) A 7 12D W TR L 7=,

MH RO E

Ul

2012 FHABROD PCV2 Bz FHRERRBEE : T4
FH2IE, 2012 SF 0B A4 992 O MLl = w7z 1l
o #E =T HH S+ > b (DNeasy Blood & Tissue Kit,
QIAGEN, Germany) zH\», 100ul OILE 2> & e
200ul ® DNA 24t L7z, #lii DNAW %2 7 > 7L —
FEL, B Lyoo 5 [10] 754 —%H\Wiz
nested PCRIZ X ) PCV2a, 2b #fzT O#IEZE 1T - 72
(£1).

#% PCRIZ 1 I @ PCR K 3 (Premix Taq (Ex Taq
version 2.0), ¥ /1 /54 F @, #H) 12.5ul, FE#K9.5
ul, 1uM 75 4 < —% 1ul 1287 DNA 1ul N2 724K
W E 25ul %, —< V¥4 25— (GeneAmp PCR
System 9700, Thermo Fisher Scientific, U.S.A.) 12 &
D, B BUGSEME [10] 129E> TRIBZIT>72. PCR
WX 15% 7 Fa— 27X VTELSIKE L, HWOME
TWih OGO A2 R L7z BPEEARIZ oW CTHR
BYERE L, BRI ERE R L.

2013 £ A BIZHERO PCV2 B FERE : A
FHTIE, 2013 4E 0> A RYHRIK 4T 112 B ML 2 F v
7o, BB KETHEB AL, qPCRIC K ) EIET
wENL 72, EEEETIE, WIEY 58T
EENDIIBF L2326 EN ORI NS 2 AREH
& B DNA (GeneArt Strings DNA Fragments, Ther-
mo Fisher Scientific, U.S.A.) ZHw7z (X). ¥EE
% DNA (S5 5288 200ng) 1, LT oFtHERICX D,
SENBBETFOIAE—EKE KD

EX :

& DNA 2 ¥ —% =

(200ng (A Mk DNA B ) x6.022x10% (7 A4 Fatii)
(326(f3 1k DNA HiFE5E0) x660(DNA —Hi S F-#51-
#)%10°ng)

FW RV
1 1033 B H 1734

-. ORF1 ORF2
'_‘
&R DNA

1266 1591
ORF2 #3IZ B A5 DNA & qPCR 774 % —D
P iE B AR
702 ¥i 3k o ORF2 #iii 4 £ O WM 326 HEEE D5
% DNA % gk 51 L 7z (2 | 1 J4446 #k (PCV2Db),
Accession No. AB361584).

S W2 1% & B DNA 200ng % 280ul @ Tris-EDTA
Buffer T AL, 2x10°copies/ul DEEHEE(L T &
L7 SHICAKEERKEATHRL, 2x10° 25 2%
10°copies/ul % T® 10 fEAHHRYI O BLHEE {5 T % 1F
W72, 72, PCV2a, 2b#zT Il LTRSS
TWAHHEIEAN D 178 AR L T35 794 < —
R7RETa =T 2R (K1), 1ilo PCR#AE (2
XTagMan Universal PCR Master Mix, Thermo Fish-
er Scientific, U.S.A.) %\, TagMan 71 — 7'
I2&% qPCR%#4T»72. PCRIGIE 1 MifRY720) 27 =
VEBHAL, 17zVvdH7) oIS OMB I, Master
Mix 10ul, #5#K 3.85ul, 10uM 75 4 < —4 0.95ul,
10uM TagManProbe 0.25ul, % DNA 4ul % Il 2. 72
AR 20ul & L7z, 10 B BRI o 4 HE AR Tl
IZBWT MR E AR 4ul 2 LT PCR 247\, 8
X 10% %5 8% 10° copies ¥ TOKEERF L CLlED S
WM AER L7z, PCREUSIE, V) T7V% 4 4 PCRYA
7 2 (Applied biosystems 7500 Real-Time PCR sys-
tem, Thermo Fisher Scientific, U.S.A.) 2X v, 50T
2455 UNG L3, 95T 10 4 o g1 &P, 95C
158, 58C 15O 4 7 V% 40 H#E DKL 72, Hi
MEDPESND 27 =V OB FIGE % Mtk ol & H
EL, ROFEXICLYME Iml S ICHEENS
PCV2 #faFmIZHE L 72,
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SeHIEA  ASHRES hREEH Ak

HER:

i 1ml %720 OBn 1t =

(IsEfiti x 2% 4ul (3574 DNA &) x

(2001 (DNA HillHH &) 10022 (JiLi ) ) x 1,000ml

*PCV21%, 1K DNAYAVATHAL7-0, Mikod
ZFRIE 2 ABAK DNAIC X 2EH» SHlE S h b
=D 2 AN T B 72 DIHHIET 5.

KM OVERIZ AW DNA 2 FIH L 7-AFEE, 77
A FEHT— iy Tk L MR G 2 f ki)
DRMEETH L L 2R L (F— 7 RiER).
PCV2 53R Y52 B 2 BAIR D I PCV2 =T 1d
BERICE DV RED LI TwE 2 ens [11], Bk
e O APy {1 i 2 Bl 1R L 72,

B &

2012 FEABEOD PCV2 Bz FRAERRAE © M AK
992 B ™ nested PCR ®#5 %, 118 O IMLiE T PCV2a,
2b MIE T OMIEE RO 7. BHEMEARIL 4 BEHRTH
D, BEILoOBRMEELEETEIL, BEEORVEY
5 A BEY30.1% (113/376, PCV2a), B ¥ 5.6%
(2/36, PCV2b), C EE¥54.5% (2/44, PCV2a), D &
%5 3.6% (1/28, PCV2a, 2b) TH o7z (£2). A
TIRRLBUEROED - 72 A BSHERKIZOWT, 2
2013 4E12 qPCRIZ & B A2 i L 7.

2013 £ A BIGHEBE O PCV2 Bz FEHZE : PCR
OFERE, 1125 H 84 5 (75%) Titfn T DMl %E ko 7.
B % 5200 7o AR O i {5 T & BEENE, 10° BLE 10'cop-

2 20124 PCV2 B LR 0> H oK 52 355 5 B P 3 e OSEAR

fes/ml &A% 10 86, 10" LL_E 10°copies/mi K i A% 47
9, 10° Bh L 10°copies/ml # iifi %% 23 ¥, 10° L. E
107 copies/m! #iMiAs 35, 107 BL I 10%copies/mi i
W1 TH o7z T/, 2013 4EITHA L7z A BIGHR
KD BHERE 9~ 17 WETH - 7225, 10~ 14 A TRk
L 80% L EEZRY, 12HET.9% EHERDEL k-
7o (33). AER ORM AT RIE, 10 "X
A b 5 < 16.9x10"copies/ml TH 72 (£ 3).

% %=

PCV2 OB HMEGIE, BATHURD WA 2522 L Tw»
HEEZ 5N, PCVAD 12 12~ 16 B DK TE { #0
SN EHEENRTWDS [11]. F72, Kixmoller & [12]
DOIEFIC I, PCV2IERIKTIE, BLXZ10~15:8
WMOKR TP EETESROEL 2D, BEEEAO#A
TR 1II~16 HHEOKIZCE — 7 D 5N T W 5.
PCV2 OGRS E o 72 A B RKE O @ IET &I,
10 8 i D JX C AP AT P SR T2 b < (1629
x10'copies/ml), 12 B DK TH RIS E — »
(90.9%) 70, ZhFTITHE SN KOBENIZIG
U7z PCV2 B ORI AK CTH O bz, AR
K TIE 11~ 16 HEOKS 7THU L b2 L b,
ERE L THVEERZRLZERNEEZ 5z Ly
LA, 29 LB ERomvyligikicsvwed, P
iz F 13 10°copies/ml Kiili TH Y, 10"copies/ml
P bo#faTEa s L7z 108 o 15 (1.9x
10°copies/ml) DA THo72Z h s, T F v Hf
2 & DIy £ v 2 E A S LT 72 i REEATURIE S
nr:.

PCVAD & [l PCV2 B DOBRTIE, 4712 PMWS T
%L DREI TR TE Y, 10°~10"copies/ml % i

# . .

il | % BHEC PMIWS DR A 7 85 % 5 & 4 S
R A8 ©“b. %72, Olvera® [13] ®##TIE, PDNS 5
TR TR PCVIARERC PCVID R RO T3S TR 1S 2% 10°copies/ml & PMWS X b {

A o 13 o) 00 W PCV2 T b 584 R 51D LHELTWS. L

B 36 0 (0) 2 (5.6) 7L, PDNSTIZ PCV2 &R LA MM7 LV F—D

C 44 2 (4.5) 0 (0) BIG-2EEbNTB Y, FEDRRTISO W TIEIARY 42 528

D 28 1 3.6 1 36 %<, M POV2 BT & OB 2R W30 %

it 484 116 (24.0) 3 (0.6) w13, 14].

F3 A RYANROBIGH qPCR Byk s K OB il P47 Tt
B

9 10 11 12 13 14 15 16 17 Bl
O 7 15 8 11 10 19 8 24 10 112
B PETR 3 12 7 10 8 16 5 17 6 84
Bt (%) 429 800 875 909 800 842 625 708  60.0  75.0
P T
(x10'copies/ml) 8.3 16.9 12.0 2.7 4.4 5.4 3.5 4.4 7.4 6.0
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5 H PCR & W72 AROH — a7 4 )V A 2 BB R TR A

INFTHE A, ARBRYHEKL S PCVAD %589
ARIZFED SN TS, WERIIET 7 F R
A, ABEREBLTOWIHENGERE=51) ¥ 7R
L PCVAD O FHICHG LTWwWad EHEZ b7
PCV2 X PRRS, ¥4 375 XS0 EREEGL
72342 PCVAD B8JED ) A 7 Z B R &85 2 L A3
ENTWAEY, AEBTIRZ ) L2EmICH L, 8
HEZSY VIIBRBEICLDERE DTV, F 7,
ARSI SZINETICPCV2a DA SN TS Z
Ens, BHOBMRTRHOBEEREICIZEDY) X7
bWwEEZ S

DS, A BEBHSRIKTIEEERIC PCV2 BEF A
MENTHE 0D, 77 F VML A0 A VA
HOWH R BB A A X 2 RAELODiK
12k Y, PCVAD BfED Y A 7 3L HH STV 5B S
EhHEgE N LA LS EOMAET, 10°copies/ml
Vo et om L ikA 24.1% (27/112) #89
bz &, 29 L2KodA 5 PDNS FIEKAH
B3 AW HEMEIIRETE V. —RISTHREICBIT 5
FE~DPCV2 7 7 F 13, BiTHAOREZEZE L 3
JAREICHEET 2003 ENEEZLNTBY, 4#D
D BRIROMADRRIAZTND Z 0D, M ARIERE
I B R RBIZR 4T L LIS, RN BT 25
PRI OWTEFREL T & 72w,

5 A X ®
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Analysis of Porcine Circovirus Type 2 Load in Serum from Pigs Recently Imported
into Japan Using Quantitative Real-Time PCR

Akihiro SHIBATA" ", Shiro MURATA?, Tetsuya NAKAO" and Hiroshi ISEKI?

1) Animal Quarantine Service, Ministry of Agriculture, Forestry and Fisheries, 11-1 Harama-
chi, Isogo-ku, Yokohama, 235-0008, Japan

2) Faculty of Veterinary Medicine, Hokkaido University, Nishi 9, Kita 18, Kita-ku, Sapporo,
060-0818, Japan

3) Division of Viral Disease Epidemiology, National Institute of Animal Health, National Agri-
cultural and Food Research Organization, 3-1-5 Kannondai, Tsukuba, 305-0856, Japan

SUMMARY

We measured porcine circovirus type 2 (PCV2) DNA loads in 112 pigs to evaluate the risk of porcine
circovirus associated disease (PCVAD) using quantitative real-time PCR. The pigs had been imported into
Japan from a farm in 2013 and were suspected of having acquired a PCV2 infection during the previous survey.
They were unsystematically inoculated with PCV2 vaccine at four to 11 weeks old, in other words,
approximately one month prior to import. It was uncertain if the unsystematic vaccination had effectively
prevented the development of PCVAD symptoms. Subsequently, PCV2 was detected in 84 serum samples.
PCV2 DNA loads were detectable at the range of 10° to 10® copies/m/, and the geometric mean value was 6.0 X
10" copies/ml. Although the pigs evaluated in this study were mostly 10 to 15 weeks old and generally
exhibited a high viral load, the results suggested that PCV2 replication in pigs was relatively restricted, which
prevented the development of PCVAD symptoms.

—— Key words : imported pig, porcine circovirus type 2, real-time PCR.
T Correspondence to (Present address) : Akihiro SHIBATA (Animal Quarantine Service, Ministry of Agriculture, Forestry
and Fisheries)
1-2 Centrair, Tokoname, 479-0881, Japan
TEL 0569-38-8515 FAX 0569-38-8517 E-mail : akihiro_shibata280@maff.go.jp
J. Jpn. Vet. Med. Assoc., 71, 135~139 (2018)

—139—— H#kZEE 71 135~139 (2018)



