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BHV-1) . 4 &l i 5% # 3 U ( Bovine parainfluenza
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virus type3, BPIV3) 7 & 1 I 75 0 5 1 A
(Bovine viral diarrhea virus type 1,BVDV1) Jfifi %
Ji 7 1 B (Felid herpesvirus 1, FHV-1) Ity g 2% [H
ATCC( 4% 5 43 % & VR-188 ,VR-281, VR-1422  VR-
636) ; % 1h I£ K % 8 ( Porcine pseudorabies virus,
PRV) a4l 2% 8 1 A (Herpes simplex virus 1,
HSV-1) : AR EARLE ;BHV-1 pGEM-T Easy-pol i ki #5
HEd BRI T AR TR (R ) A BRA 76 i 145 1
ML REA (G5 050 X1 ~X145) ok B NS A
1A DS A 5% 5E 3 A AL 50T 2 5 A R0 A AR ] SR B
7336 HEW A HI AR PR A (25 % Ny1-Nyd1) . {4 7
AT AT ZHAES 2 4T KR,
1.2 FERFREENSE

RNA P $2 O R & 08 H Qiagen 23 W) 5 308 % 5x
A & 3 2% [ Promega 23 7] ; Taq DNA 54 il Al

100 bp DNA marker ¥ l§ H§ TaKaRa /) ] ; TagMan
Gene Expression Master Mix: 35 [E ABI 2\ & ;PCR {¥ .
K [H Bio-RAD 723w ; % IR 3 i 4 58 I v Uk A« 5 [
Bio-RAD /&) PwerPac Basic ; 5 B¢ B4R 23 #14X : 35 F
Kodak 2 & GL212Pro; ¢ )¢ %€ & PCR {X: % H
Applied Biosystems /& ) 7500fast Real-Time PCR
System
1.3 SI¥RRIEITEM

3BT EGE i BHV-1 3R 4 17 41, 6 A [] ik F
A7 XS M 4G GenBank W fili () BHV-1 gB JEH (7
515 . AJ004801. 1) , % A ABI PrimerExpress 3. 0 5C
W96 i PCR 51 ¥ & i+ 84, #3145 il TagMan
WEF RS TRET B FEEhR L e HE FAM (S o) 1
ARt K e HE AT, NFQ (37 3 ) o K AL, 51 4 A
AN EE ABI ARG M. FAmMT (R 1) .

®1 RATYIEeB EEHSIMS TagMan R $ 5 5

Table 1 The sequences of primers and TagMan probes to used for amplification gB gene

SR UEA:

Sequence site

P37 K/ (bp)

Amplicon site

514 1175 (57-3")
Primers Primer sequences
BH-1F CCGCGAGCGCTACAAC
BH-1R CGCCAGGTACGTCTCCAA
4 Prope FAM- CTGCCCGACAGCACG -MGB

56701 ~56716
56741~56758
56725~56739 /

58

1.4 J%3 DNA/RNA 125

i B DNA/RNA e 3§12 B0 ) & #2407 i, %)
1E 5 2 5 40 MY ( Bovine kidney cells, MDBK 41 it ) .
BHV-1 &%+ MDBK 4i }fd % . BPIV3 BVDV1 PRV,
FHV-1 HSV-1 #£47 DNA/RNA #£Ht, $2% 59 DNA
FEARRAT-70 CrkFE# Mo FEHU RNA KA ST
RP#E4T cDNA £ il
1.5 LR XEE PCR YU EBERRIRAEMER
= v
L5.1 Gl b7 9t & PCR S A £ i
) PREE TN 5 vk B | 1 2 e HE S Ny 25 0, T S I o
e B PCR AR 73k

TE 96 FLAR Hh 2 LT AR A, A4 i 3 4>
A

Mix 10 pl
K 7K 8 uL
BE 51 1 pL
DNA 1 pL
SRR 20 plL

SN 45 R 2 58 50 °C R %F 2 min; SR J5 95 °C il
A5 M 10 ming % Ji5 95 °C 15 5,60 °C 1 min, 3 40 4>

TEFR, 7 B A8 2R HY SE il 25 0 3k 47 52 06 5 5
LRIl
1.5.2 M &AHM A BW® BHV-1 ik pGEM-T
Easy-pol {E N UE M, R P8 2 copies /L= (6.02x
10*) x (ng/pLx 107 )/( DNA length x 660 ) , # i
BHV-1 JFRL b o & 75 D8, K 2086 B 107 ~ 10°
copies/ WL ETFE & H . B 107 ~10° copies/ wL 1 A f5
MR de b 3A B A R K S N 4% AR 3 AT 52 I 98O i
PCR JZ B, 2 3 b i i 28
1.6 $#HRMHRE

4350 L) BHV-1 & 4 MDBK 4§ i # . BPIV3,
BVDV1 PRV FHV-1 HSV-1 } 1F % MDBK 4}t it
DNA/cDNA g #i#z , F & 57 19 Q-PCR J5 ik k179"
8RN T R e
1.7 &R

B 10° ~10° copies/ WL F5 i 5 FH 8 57 B9 98 6 &2
it PCR gEAT R , 454> v B8 s v il 454 3 DR AL
JIT EAGL I ) 5 /) e A6 B8 PG P B (L ( CT) <35, %%
IUEL (copies) = 10 W, e ik B2 5 ¥ 09 46 I R
o,



19100000079006

06 T 7 .fbd

55 FOES BT | B (BHV-1) 56 1 PCR AN J5 23 i1 g 37 Kz ) - 37 -

1.8 ESMMRBEMKE

It 10" copies/ L, 10° copies/plL . 10° copies/pL
3 AN AL L BE R A o iy, S SE B9 TT 5 0 3 A
e A [ S S A I 3 0, TS IR) 2R S AR A PR AR T
W E SRR
1.9 HHRRAE BB E

HE ST AR HE I 2K 2 55 Slope #E -3~ =3.5 Z Ji] |
R® RF 8% T 0.99 Eff% 78 90% ~ 110% 2 [ , 521
JSE AT R B A

B JE R B (E (CT) <35, [7] I 75 DAL (copies) =
10, 4 5 0 il K0 205 R D PH P IR 3R B (CT) <
35 45 DAL (copies) <10, B 9 M B {H (CT) >35,
% DA (copies) =10, SCH fE3F B E (CT) >35 #5011

# (copies) <10, JHFE &8 H A PR, AN BE 0 0 B K
TE 2 B RE i 45 SR g B

1.10 [ f

1.10.1 B 145 3 4 i 20 BEAS (42 X1 ~ X145)
Fic i DNA P $2 O ) & 3 A O o B BORE AR
DNA, [A i} % BHV-1,1E % MDBK 4i fifg X} H . F 4
SEEYTT RS 2 R 10 A5 R R 145 £ i 3K A AR
DNA #4746

1.10.2 B 36 #byk A 4 8 A= Wy il i e N 4= T8
A=Wy A 7 T R R B RE A (445 Nyl ~ Ny36) 4%
1.10. 1 73 AR . 36 At vk 2R 5 AR W B iR
ORHEAARAE B R 2,

R2 HRFFEHAER

Table 2 The information of 36 bovine origin samples

The sample quantity/batch

SRR STVE R/N B b o

Sample number

e A R 44 R
Manufacturer The name of sample
AN ML 2 R R IBOR
" Deproteinised calf blood extract
AN AL T
Calf serum
AN AL T
(2)
Calf serum
AN I T
(3)
Calf serum
N
(4)
Calf serum
(s) W 22 JIK I 2 VR
Lienal polypeptide injection
6) AN I 25 B ER IO
Deproteinised calf blood extract
AN I T
(7)
Calf serum
AN LT
(8)
Calf serum
AN AL T
(9)
Calf serum
AN AL T
(10)
Calf serum
AN LT
(11)
Calf serum
AN I T
(12)
Calf serum
AN AL T
(13)
Calf serum
&t

Total

5 Nyl ~Ny5

6 Ny6~Nyl1
2 Nyl2~Nyl3
1 Nyl4

1 Nyl5

3 Nyl6~Nyl8
1 Nyl9

4 Ny20~ Ny23
6 Ny24 ~Ny29
1 Ny30

1 Ny31

2 Ny32~Ny33
1 Ny34

2 Ny35~Ny36
36
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JEh 10 4> copies. W] 37 199 % it PCR J5 ik

2 #R

2.1 tRAEMRERIERNE &

235 VUHOTF 22 2 copies/pl = (6. 02x10™) x
(ng/puLx107")/( DNAlengthx660) 114, BHV-1 it %7
T 7 it S BE 0 ) ol 1. 12x 10" copies/uL,

2.2 EMBEKXEE PCRIRAEMEHAE

F&A B R B BORL bR e &, 20 sk 1. 0x
107 .1. 0x10° 1. 0x10° . 1. 0x10* . 1. 0x10° 1. 0x10* ,
1.0x 10" copies /L, 1 Jy 5 M fF 47 5 B 26 6 5 ik
PCR I o 473 il 2 2% 6 B A0 B2 1) B 24 5, 2R k3
il A PR AE M A& S B R UL 1,

SR WoR AR 2k 2 81 Slope (N 7E-3~-3.5
ZI) VR H (R =0.99), §" 18 3 K Eff% () 18
90% ~110% Z [ ) ¥4 T Q-PCR 5 i B 22 3 [l , 1t
B ST ) 7 I A e, B A AR, TR T
BHV-1 (1) & &l

B 1 10" ~10" copies R/ FHEIH 18 th 4

Fig.1 The amplification curve of 10’-10" copies standard
2.3 IWRAEEPCRENMNFTZNERETE

S5R A 2 Fros ,BHV-1 J& 4 MDBK 40 i # 47
W2 3700 2, AR AR HE RS AT 2RI R AE T
HAR B B {6 CT fH O 24.721, $5 DL B 2.42
10 copies/ L, 4 I 45 5 4 BH ., BPIV3 . BVDVI
PRV FHV-1 HSV-1 J IE % MDBK Zf g G i £ 4~
BRI A SR O I o DL T R U7 R S R
2.4 WHEEPCREMAZRFELRN

Pl 3 PR 4 ] HI AR E AL BEE] 10X 10 copies
If A7 D A 37 0 i £, CT (B 32. 139, S R AGH 45 11
¥ 13. 234copies, 15 7E 7] {5 3 Fl 2 M5 1.0 x 10°
copies I A ¥ 44 il £k, CT & & 35.539, $# L % K
0. 772copies, & H i A] {5 8 Bl B DLl 5470 B 2
10X 10" i, FEXF 07 (945 DA 10, BRI S5 A1 AG: T B

HAMR R R BE

2 BHV-1Q-PCR # F K& R
7 :1:BHV-1;2-7. BPIV3 BVDVI1 FHV-1 PRV HSV-1 MDBK 4i}g
Fig.2 Specific test results of BHV-1Q-PCR
Note:1; BHV-1; 2-7. BPIV3 ,BVDVI1,FHV-1,
PRV, HSV-1,MDBK cell

B 3 10°~10° copies R /4 T B4R 4 B 2%
Fig.3 The standard curve of 10°-10° copies standard

4 10°~10° copies R/ T B ¥ 1 B 28

Fig.4 The amplification curve of 10°~10" copies standard
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%51 T HE B [ B (BHV-1) 76 & PCR A Jy 32 a9 8 5 & v i -39 .

2.5 EEERERPCR FEAESMMBEMER  copies/pl, X CT, (H % CV HILE 3. 3 kb
AR He B 4r 9 R 1 x 10° copies/plL, 1 x 10°  JF 3 RE K CtEER RB(CV) B/NTF 5%,
copies/ L 110" copies/ L (PRAE S A B 2SI R L EE M RoEtE R,
(853 3 4 1. 083x10° 0. 9248 %107 ,0. 9832x 10"
%£3 FATEPCRAMFEMNESUMBEHLRLER
Table 3 The repeatability and stability testing results of Q-PCR

B £ Ccopies/ uL) T2 R EL BEUAGI CT #fH 3 WA CT 4 {H - R R V(%)
The number of Every time to Three times to
standard ( copies/ L) CTgp Coefficient of variation( % )
experiment detect mean CT detect mean CT
10° 1 17.031
2 17.753 17. 066 0.760 3.92
3 16. 415
10° 1 20.712
2 21.326 20. 473 0.994 4.85
3 19. 381
10* 1 24.130
2 24.757 24.682 0.518 2.10
3 25.158

2.6 I EE PCR F5ER RN
2.6.1 I IRAEAKS I 45 2R

ST 0 77 ¥, X 145 0 4 L3 RE AR (45
G X1 ~X145) 43 2 b AT R o 25 1 Vs I i
64 f ML RAEAS (4 5 X1 ~X64) 55 2 A 5 81
13 I 3 AEAS (25 X65 ~X145) .

TE AR il 2SS BORT £ 2R BT BH G R ST B
PET AR 4 SR E bR 25 R R A 6 i 2 I RE
A (X9,X10, X121, X133 X135 X145) BHV-1 # /%
PR o HoAth 139 ARSI N A TE . 145 03 7 i 2 bE
AR IG5 R P PEAR T 4. 14% (6/145) o

R4 WHEEPCRAFERN 145 MR HARPAELER 5 644 (X1~X64) i 3 FEA Y 1t 2%
Table 4 The positive results of Q-PCR to Fig.5 The amplification curve of 64 plasma samples
detect 145 plasma samples
FE i G 5 ot 014 o 45 28 R 2R/ %
Sample number Copies Positive rate
X9 31.419 47.981
X10 32.592 23.329
X121 30. 166 90. 870
4. 14% (6/145)
X133 31.570 34.580
X135 30. 334 80. 970
X145 27.133 732.570

FEA X1~ X64 194 14 il 28 WL 151 S, #H 07 64 s o

B i 2R 1 UL 65 BF AR X65 ~ X145 (1) 4 14 il &

ULYELT AR B B o it 7 1 i £ PRI o 2 ARG I A v
HEEYEPS 3 G S B 6 T 64 1 34 AR BOAR I B Y 4
Fig.6 The standard amplification curve of

detection64 plasma samples
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<40 - S U SR 36 &

B 7 811 (X65~X145) I 3 A 3 18 i 2%

Fig.7 The amplification curve of 81 plasma samples

2.5.2 AR MEREARAG N 2
TE bR U 1 28 2 8085 & R B BH X B8 S 1Y 2%
R S5 1 B 36 A4 TR REAS 2 ok I M, b 4%

B8 3644 IR IEREAY 1 &
Fig.8 The standard amplification curve

of 36 bovine origin samples
UL AL 8, A N o il 2T 3 b 2 1RT I o B A il £k
SRS,

RS IREREGNIRERLSH
Table 5 The results of Q-PCR to detect positive samples

. . 8 g o o o £ 2R P L (95 D1/ ) T v it 2R AH O R 4L
5 ) A R A .
The linear range of the constructed Correlation coefficient of standard curve
Detection of samples > -
standard curve (_Copies/pL) Slope R Eft/ %
X1~X64 1x10% ~1x10° -3.396 0.999 96. 979
X65~ X145 1x10° ~ 1x107 -3.359 0.998 98. 464
Nyl~Ny36 1x10' ~1x107 -3.346 0. 999 99.013

MF S Hal DU 3 OO AS A A off: it e AH O
Z ¥k Slope ¥J7E-3~-3.5 Z ] R’ {9 =0.99 ¥
KRR B % Y HE 90% ~ 110% Z 8], 156 W 3 YA ) 2%
AR

3 itig

FRAE R (EB R 1 B L) OIE
B (ARG ) B JEBE M , T 646 H 31 g — 2K 509
gEgs T AL R e E R, BATE SR E
HENL T Z RGN J5 1, A I 4 & PCR AR I )y vk
Sl SO TAI  SR A X 2 U B 2 Y
i JEURH A4 RSN IR BHV -1 G I A4 418 , H [ 24 iR 95
A7 5 TR TR S B 5L R RGBT
Ly HLAE T R N A LTS AR I R AR A G TR AR A
ML ) 200 M 22 Ao 325 AR 6 988 20 D1 kA 0 B 114 B SE
R T SR S5 1 0 1 AR W) A R T i BT X
NP AR T A A N A U5 A Wy i i 6 S 00 i

TEREEILERZEA",

S e 7 FE 7 BHV-1 PCR K Iy 325 19 & il
BT S TR A T Ok L 4R U BHV-1
Pt PCRAGIN 7y HEMEZLZEN T4 K&
A PR RE N AR R AR P 0 AE S 4 BHV -1
ARSI o AR /N2 IV 25 28 TR SR A R A
TGk = i o = R A S = W B 2 ol W o
() B AR AR I3 AR 2 25 ] Re 4 Al AP IR BHV -
Lo il it 3 b AR 485 2 1 o i Ak R L AR 383 7™ 9 ]
HZBRP NS Y5 & N sh YA 51 faE, i H
30 S ) ot B A TS G Al B P, S B G 1 9
(R AT R R, 806 1 A% R B 2 1 PT BE B e A
AR AT P 2 R S PR AL S v e

S BRI IE N 1L AT EZME S 2 4T
GNP 36 43 25 Y5 ) o K AR 7 ) A SRR R It S
Ky BHV -1, {H 230 5 0 o [ N 52 0l 35 48 37 37 A
AU FE A 57 B Y A ol AT R I, A B 2 SRR
)4 4 BHV-1 jgge i H 52 56 % Z Ay @ «f PCR
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FHAE BT [ 8 (BHV-1) 986 & PCR I J7 ik 18 57 K iy H <41 -

TPk 2 AL B A RE AR RS I E) BHV-1TT
FRATAAIE B T 2 57 109 77 5 0 52 AT LU 28 B4 1
REA BHV-1 B 4G I 17 Bkt 30E B )T 2 00 5
A7 B R R L3 R S A AE BHV-1 /75 4L Al fE
TCBE 2o N B 2 B A% Y g 1) 15 45 45 o T 7E B9 X
Ko HEAMIE N BHV-1 [ 5K B Ye 1 4 (9 4 45 v
R 2 BHV-11"" | [H W AR S0 36 % 8 57 19 7 W AN AT
LA T 4 U A 0 o) i B S 6 B A 5 T T
A A A R AR I, LR R 2 R A 2
4 B kA BB RN AL R S5 YR

S E O OR M RR mE E A ek
SEVEMY UE W ST 09 77 v T T AR e 2 TR A
i B G T A RH A T AR s 7 0 R D, BECRN T 3R
FE A U5 A= W o) b A I B R O T S 1, R R
W Bk DB AR P HE T B8 8 17 3L A, Sy 7E 4 Y
DA A B0 24 D T i B D A b RE AR BHV -1 A ) 2 it
TR RN E A ] e 20 V5 A W o AN TR v B
A 5 AR 45 1 R AR O [ R b v B T S

& % X B
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Study of Blood Index of Young SD Rats in Different Stages

SUN Chao', HUANG Weizhi’, SNU Junmei', LI Xiaofei', TANG Liansheng'

(1.Shandong Institute of Pharmaceutical Industry, Shandong Provincial Key Laboratory of Chemical Drugs, Jinan 250101, China)
2.Shandong College of Traditional Chinese Medicine Affiliated Hospital ,Yantai 264199, China)

Abstract. Objective The aim of this study is to collect physiological indicators of young SD rats at different
developmental stages and establish relevant background data, to provide reference for the safety evaluation of
pediatric drugs. Method The blood samples of about 200 young SD rats (3, 6, 8, 12 and 16 weeks) were
collected, and the corresponding indexes were determined by automatic blood cell counting instrument , biochemical
analyzer. Result From the result of each index parameter, the blood indexes of 6-week-old rats were different from
those of 16-week-old rats in RBC, HGB, TP, BUN, etc. The blood indexes of 12-week-old rats had no difference
from those of 16-week-old rats in WBC, HGB and BUN. Conclusion The result show that the blood indexes of
young SD rats at different stages have a certain time correlation. Establishing background data of different stages has
a certain guiding significance for statistical analysis and discussion of blood indexes of young SD rats.

Key words:young SD rats; hematology Index; blood biochemical index; background data
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Establishment and Application of real-time fluorescent quantitative PCR Method for
Detection of Bovine herpesvirus type 1

WANG Ji, FU Rui, LI Xiaobo, WANG Shujing, WANG Shasha, LI Wei, QIN Xiao,
HUANG Zongwen, GONG Wei, YUE Bingfei, HE Zhengming

( National Institutes for food and drug Control, National Center for quality of Laboratory Animal, Beijing 100050, China)

Abstract. Objective To establish a real-time fluorescent quantitative PCR method for detection of Bovine
herpesvirus type 1 (BHV-1) in Bovine origin samples. Method The primers and TagMan probe were designed
and synthesized according to the published BHV-1 specific sequences of gB gene. Q-PCR method is established.
Then carries on the specificity, sensitivity, repeatability and stability of this method were tested. The method is
used to detect 181 Bovine origin samples. Result The developed Q-PCR method was no cross reaction with Bovine
parainfluenza virus type 3 ( BPIV3), Bovine viral diarrhea virus type 1 (BVDV1) , herpes virus type 1 (HSV-1),
Felid herpesvirus 1 (FHV-1), and Pig pseudo rabies virus (PRV) ; sensitivity was 1x10" copies/pL; Coefficient
of variation( CV) was less than 5% ; There were 6 positive reaction detected in the 181 Bovine origin samples.
Conclusion The developed PCR method is good in specificity, sensitivity, repeatability and stability and may be
used for rapid quantitative detection the BHV-1 in Bovine origin samples.

Key words: Bovine herpesvirus type 1; Real-time fluorescent quantitative PCR ; bovine Origin Sample



