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ERMESMERNES%LER PCRRMT 52 AREHEA (VE) 85 M 32 & R A S E MK
(PBMC) F1 % & W A # 48 i (CSFMC) .53 Bl 48 %E (DD) & & 1 360 R 4 % PBMC # BDV p24 #R
KB, MRy ETEEFRNE FREREERITUT ST M RA R AN, 48T BDV B3
M FRITREHH, SR BDV p24 HHH BB 4L VE 8% CSFMC H11.54% .DD & &
PBMC 11.32% B B B FE A 0% (P<0.05); 4% ) PBMC X7.78% SR F AN ¥ 2 7 E4& 2%
FX(P>0.05); R & AR E R, 4126 PBMC H % H 4 B 5 A% VE 7 DD B HRFFI %%
R REE KRBT —A23%, 3 5HE HIT66 RBRBEFTRFFIFREXRZRE  HERERD, &k
FREREANBX IS VE.DD 7§55 BDV B X, @R A X7 BDV 9 5 RRG, KT T8E
BA— RS AR A VE.DD # BDV BT REFEEREHYEE AR TE—-SPR.
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[ Abstract] Objective In order to investigate the epidemics of borna disease virus (BDV) in Ningxia
and its vicinal regions. Methods p24 fragment of BDV from: (1) peripheral blood mononuclear cells
(PBMC) and cerebrospinal fluid mononuclear cells (CSFMC) from 52 patients with viral encephalitis (VE)
and 32 healthy donors, (2) peripheral blood mononuclear cells (PBMC) from 53 patients with depressive
disorder (DD) and from 360 sheep, were examined by nested reverse transcriptase polymerase chain
reaction(PCR) with fluorescence quantitative PCR. Gene sequence and amino acid sequence were analysed
for positive product and the molecular epidemiologic characteristics by drawing phylogenetic trees. Results
The positive rate of BDV p24 in CSFMC from VE (11.54% ) and in PBMC from DD 11.32% was
significantly higher than that in healthy donors (0% ) (P<0.05). The phylogenetic trees indicating the
genetic relationship of the p24 fragment of BDV in both sheep and VE, DD in China and was similar to the
nucleotide sequence of H1766 strain in Germany. Conclusion Data indicated that the BDV infection was
possibly existing in VE, DD patients and health sheep in Ningxia and its vicinal regions with confined
locality which called for further study.
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HBRUEFBHERERNE, UTARE LR
M REAREE, UERRERENRELS
REFHERIFME, ARBRUDHERE, AL
M BDV B A BE S M MAEEMERB WA
%, REERKMB/RESHE A X L% BDV
mAsEgERES ETEXE AN X8 BDV
BREENII MR IERE. HHRINFRAEK LR
TR AR NS A KL ER PCR(FQRT-
PCR)#; ] I 38 #h [X J% 2 P % 4 (viral encephalitis,
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VE) 8% . M ARIE (depressive disorder, DD) B & F1
BRAURBESEMAE S BDV p24 ZEF B, A
VUL ERMEMT,

MR 5% E

LBFsEx .52 fl VE RENARTERHEAD
b IX BE B3 284 2003 48 8 A F 2005 4 8 A B &
[T B B R T W (CSF) I 9 % 4
AR AR REEARERFERE, AR
VE MIGIRIZE, T RAGE S KR E EBRESR
ST , 97 3 4R B 2R TR 2 W R TR
B30, L1568, FFER 2% £10 8, KE
RRJE 15 RARIMK A CSF & 52 #,15-35 KK
I3 38 #iA1 CSF 23 #if, U4 32 4 E R EBE SR
FARBEMBA CSF, B 18 4, & 12§, FH4ER
37% 11 %, 534 DD B &R iR b X & B #f
ZFL AR #AL 2004 4F 4 A 3 2005 4E 8 AR KA
LEE, PHHAFEPEEXSHHR IS4 2001 F
HMENPEEMESZCHES T ERES =K
(CCMD-3)DD W2 Widn # , 5k A Hamilton #fF & %
(HAMD) X 8 E#77F4:DD B & =17 2 A4,
522 6l,4 31 B, FHER 37 H £19 F;HFEE
WS 32 & bR Hh X il PR B2 44t A0 A R B TR I
SR, B 184,k 448, FHFERML L1551
ERHXE 12 4R, B R B R R 2 A R
30 12, #1360 B2

2. FERNMKNEH: O 5 9: PL: 5-TGA
CCCAACCAGTAGACCA-3" (19 bp), P2: 5'-GTC
CCATTCATCCGTTGTC-3'(19 bp) ; @M 3| 41:P1.
5"-CCCTCCAAGTGGAAACCAT-3" (19 bp),P2:5'-
CAGTATCTTGATGTTCTCGCCA-3" (22 bp)o
mEBETASERERAFAER. REEHNTF
). 5-FAM-TCAGCGGTGCGACCACTCCGATAG
C-TAMRA-3(25 bp) , B H LI K235 % H H 2 Wi
UG M. ABI Prism® 7000 7% ¢ & & PCR (%
E N A %Y R G4 7 75 & ) ; GeneAmp PCR System
9700( 3 [E Perkin Elmer AT =) o

3.hE

(1) B4l M & RNA:SME LB A Ficoll-conray
Y53 B8 SR LA B 40 M8 (PBMC) ; CSF 5 ml, B 04
B CSF A B 418 (CSFMC) , 5k A Trizol RNA $#2 B
BRI & (bR R EAA) BEH M E RNA, 74
& - 70C 187,

(2)BDV RAbitrvE & H/E: WEARNE &
JEVER PR BEAR , B B R 10°.10°,10°.10° . 10° #
T/l ¥R RS BE , 76 ABI Prism® 7700 4™ 3 1 I {X
E3#47 PCR Y™ H, &y s R W X PCR R i # 17
By AT, 4 8 BPBR AN 1 K PCR 7= 4 B9 & (BP & L
FrrybE R 7R4L) , MBI BRI . ROEIR
B RTBVASAMEERER, HAH PCRY
B 1R .

(3)FQ-nRT-PCR: B e T R R L, £ &
RNA 9 65C #tF Eppendorf B F MA X EFE R
14.2 pl, 5B ) — X %5 0.4 pl, ¥ 5 F 8 MMLV
1 p1(20 U), B RBAAEF HR20 pl,37C#H4E1 h,95C
3SminKESHEZH RERFIRZERN=Y
5ul, ANBI#— %44 0.5 pl, INTP (25 mmol/L)
0.3 pl,5x E# buffer 5 pl, Tag DNA B4 H1.5 pl
(2 U), BRBAEF20 pl, #1758 — % PCR, K i %
4% :937C T4 42 min, 94C A #:45 s, 55T 1B X
30 5,727C HE 45 s, &3 20 A #1; F 72C &
7 min, % % PCR B KM AR HS0 pl, FFE—
BY =S pl,dNTP 1 pl, Taq B2 pl,25 mmol/L
MgCL 10 pl, BB — &1 pl, R HFRICEHRE L plo
& k. 93C A ¥ 2 min; 93C 45 s, 55C
1 min, fE¥F 10 A #H;93C 30 5,55C 45 s, FF 40
A, BRLBRAENR,

(4)PCR F=44ifb . FLRE WU P ARG K AW 5
#r %t BHHE PCR F= ¥k A Sk S Ja B o L K%
BREFZK P LHTIF. WFLERA clustalx
1.83.DNAtools 6. 0% 4 5 GenBank # it i) 7 [7]
[ 5 43 B9 A [ S0 o T R AT R TR M R
BRI 434, 4 R & WM BDV B B # i
P47 5 B, 8  BDV 20 KPR mAT LA

4 85112 4 ¥ R SPSS 13. 048 3 8k 44 s 47
FRE y' FMAEERR,

& R

1. FQ-nRT-PCR ¥~ # PBMC A1 CSFMC #
BDV p24 ZH R B RN : BDV p24 EH H B fH#
. VE B ¥ CSFMC H11.54% (6/52).DD & &
PBMC 11.32% (6/53) B B. % F 2B A 0% (0/32)
(P<0.05); 431 PBMC #7.78% (28/360) 5 {&
BAS L EREGEHFEEL(P>0.05); VE B&H
PBMC F1 CSFMC BDV p24 # B F B #% 015 i x 3¢
BHEBEFMAEL(r=0.653,P<0.05), L% 1,



FPAERTRERE 2006 4F 6 A% 27 %58 6 1 Chin ] Epidemiol, June 2006, Vol. 27, No. 6 - 481 -

%1 PBMC #1 CSFMC # BDV p24 #H BRI 4 R
M AHE MR
uoOoBx (%)

pam Gk M L P

VE &% PBMC 52 5 47  9.62 3.27 0.071
CSFMC* 52 6 46 11.54 3.97 0.042
DD ## PBMC* 53 6 47 11.32  3.92 0.048
@A PBMC 32 0 32 0 - -
CSFMC 32 0 32 0 - -
#B¥  PBMC 360 28 332 7.78 2.68 0.12

* G A CSFMC H8,P<0.05; # 5# KA PBMC H%,
P<90.05
2. BDV % JH ¥ 5[5 I8 o4 A & 2 BT 7347« DA
E b £ AR BDV & R % 8 7T R 31 8 7 o g
HE (open reading frame, ORF), H S A B E B (P,
P2 ERBFFR N E,  FQnRT-PCR ¥ B TE K&
HE#i# X VE CSF.DD PBMC 4 ¥ PBMC # B
MERFBR, AT EAL. TEAUF, SRE
BLSAT 344 #7,iEBA i BDV p24 R F B, 5§
GenBank Rt B RHER B V EEFR T LLEKF
TR 96.51%, % 3 MM 8B HARE
(nt1649T—>C, nt1670C—T, nt1673C~>G), R4 F
$3.49% , Frém B B H B KL R 5536~ 564 AL A
HBE,E SIS AR VRE, £550MMGHE
REE 1), ZENERTRBE/D, N EEZHE
A R T X33, B AR BT 5 RAR/D o
3.BDV RE R ER M7 B clustalx 1.83%K
% % Bl VE 8% CSF.DD £ # PBMC % ¥
PBMC =# 2 HEF %] 5 GenBank #4t# 25 4~ H4b
BEREWFRERFTFINSN, FLHREREWN

(B2)e NEEMTTUFH, RGN K VE B F
) CSF.DD /& # i PBMC fi% ¥ PBMC =4 BH
R R B 58 E H1766 H544 FIBAF| T 5 S88 75
BUBEHRFIEGXRZRE, HEBEES R
96.5% .96 % 1 96 % o

15 B

EERREUEBRPEREHRASSERXERR
R, B ERE(NIV) MRS FRE(WNV)
FRi 42 , S B e K H0CT A S8 e f] P9 R GE BE T 5 2004
EYUREEMABRBRBREBEERIE T ALR
RAEEER, BDV I BB 2 %7 & B R
i — Pl UK , A BT R A FQ-nRT-PCR M 7 &
EHER# X VE B4 PBMC fl CSFMC.DD &
# fERE A\ R4 ¥ PBMC F BDV p24 £ E B,
MH A EF(E 3): ORMARAERETF 12
X, 52 %] VE BE&EF MK 5 #1(9.6% ) F CSFMC 6
#1(11.5% )BDV p24 #H H B fEME ;32 BERAY
WA, VE 8% CSFMC 6 iR X EX B TT
BEEEHQH) RETHAELT(E1H)RA
S ¥R BT hLE A1 (% 1 #1) ;DD £ PBMC
6 BIHREEEXRATFTHEEREN . FIEH.RE
WAAELT (& 18 AR ST (1 F)) Mk
BAEHEAH);QUTERETHFRE, #THEIL
IR R4, 455 60% AR ARAE FAAHBEX,
75% PHE AR AR A TR REBX ; QZ /R #HE R

1609 1604 PR % 4, 7 BDV
Strain V. CCCTCCAGTGGAMCCATCCAGACAGCTCAGOGGTGCGATCACTCCGACAGCATCAGRATCCTCGOCCAGMEATCAMGATACTG B e 43 7 X Hh 45 3¢
A A e e N R R O o e o A e e e A A N R AR A N A
He/80 COCTCCAAGTGGAACCATCCAGACAGCTCAGCGCTCCOACCACTCCOATAGCATCAGATCCTTGGCGAGAACATCAAGATACTG A% VE #1 DD £
S N N N O e N N e I R R BEFFEMRE(PL
DDir CCCTCCANGTGGAACCATCCAGACAGCTCAGCGGTGCGAACACTCCRACAGCATCAGGATCC T GGCGAGAMCATCAAGATACTG
A e e e R R R e R R e A A AN AR R 0.05),
VE o CCCTCCARGTGGAMCCATCCAGACAGCTCAGCGATOCCACCACTCCRACAGCATCAGGATCCTHGGCGAGAMCATCAAGATACTG S5EHNAT R
S e A e N AR e O T AN A o
Sheepumi  CCCTCCAAGTGGAMCCATCCAGACAGCTCAGCGETGLGACCACTCCGACAGCATCAGGATCC TTGGCGAGAACATCAAGATACTG GRXEAN, TH
536 564 REEEA#H#X BDV

Strain V. PSKWKPSRQLSGAITPTASGSSARTSRYX
e
lic/80 PSKWKPSRQLS(JHIPI‘AS!SLARISRYX
R P
Doos  PSKWKPSRQLSGYITPTASESLARTSRYX
e N
VEes: I’SKWKPSRQISG/\IIPI‘ASHLARISRYX
ey I
Sheepues PSKWKPSRQLSGVITPTASESLARTSRYX

H1 PCRY HMHMEE R BS GenBank £ 41
FRUERERR VR He/80 R BT A
BREB RIS

BRI, TS THEEA X ORISR
#BDV B RFEAN, TELTFEREK
K,EREERD 4 F% ZrEpE; 55
MREFRHSY W2 KB EKELE BDV
Yy R N2 % ~13% , — ¥ H AN BDV
BRI, B — BN EM D 4 F
MY A eERS N BDV I i Sk iR A
ARG REN S, BWK VE B& CSF.DD
## PBMC 4% PBMC =5 HWER B
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He/80 Germany2004

CRYPS France2002

Geissen Germany1992

CRP3A USA2002

CRP3B USA2002

H640 Germany1993
RW98 Germany1999
H544 Germany1993

588 Austrial988

H446 Germany 1992
VE CSF China2005
DD blood China2005
Sheep bloed China2005
H1766 Germany2001
S109 Fgypt2004
BDV99 France2003
5589 Germany2002
H639 Germany2003
H3 USA1994
H3053 Germany1996
StralnV Germany1998
S105 Egyp12004
S189 Egypt2004
V/FR Germany2001
C17 Ausiralia2004
DP87 Australia2004
F43 Austrla2004
F193 Australia2004
001
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B3 THERLEAGMX BDV BB EH
B 2% f R i 1) 3 JEL 4 A

5 E H1766 WEMRZTRIT I EH X R RIE, K
BF -0, BHERER/N, 3% BDV BiTH—
FE B R PR 5 48 3 PBMC B F Bt 5 A%
VE# DD BEBHFRFIEERRRE, KEF—
N3 BRI R TE AR B MBS YR, A
FTFH LR, @42 BN PBMC 1 CSFMC #
TR TR AT BB R A ) 28 5 @ 7K [|] & R e 300 A ) Ay
PP T BBt AR R A LR Y VE B & 2B 7E 3L
RIE 15 RATEZF IR CSF, BDV Kl 45 5 B o %
BF15-35 K, B4 # 5 Davies &' #1 Davis,
Tyler™ 8 H—3; O FR R 7 kXKW 45 R
KR KB E W, FQ-nRT-PCR A 1R & i sk fn
FeRM, TR B S0 A$10~100 4~ BDV HEE#

B RREN, RERFE

N, HEIMK %% RNA KK, ERERE
R HER ] o BUAR B AR B o T BBt R A
W BDV AR FH R Z R B AW EE ; FQ-nRT-
PCR ZEY B B P IA T #7244 2 MOt imic i
BE L R TRUMERE BTV R~ YELHE
P BEIS AT BUN B PRt . AR B &R, T
B R HE X 384 VE.DD 7] 65 BDV & BDV
AR RYP AR X, BESHEFE BDV 19 8 AR
Be AT RE BA — B B9 b R R4 5 R A i T LUE
RPN EMERERFBERET T LR
BERT, Bl FHz
BDV 2 &%k, 5 F A = R R AR X &, MR
B S EANERE, Fit, HFES BDV BREH T
WRRFURITEWA FRITRENRE, #—-S B
BDV W4T A, AT M6 BDV 7 T &4k,

(FREBALRETILKEEBZHLEHBE P LZR,
BEYR . R E, TR RTINS R B,
HEH)
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