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K-5#, BN-1#'© 88X 1Y 7 F > #0 BN-CE # (Bt
R AL B IR FERT) % vz, 7 RS A
WV Z(BRSV) i, NMK-7 8" &7 7 F 4RO rs-52 2
RV, 74N AN TRIRESR (BVD-MD) 7 A
WV A T EERE R & U ORISR IR AR (CP) @ Nose #29,
T-20 5 8 & U KS 86-1(+) &0 & JEH fa 7% F 1 £k
(NCP) D No. 12 B 8 X UV KS 86-1(—) B 0 5tk &
A B 13 KRR VT,

EHI, EMSTA TN WA )LA 3FI(HPL3)
O HA-1#, b RS A )LA (HRSV) @ Long #%,
TYI4 ) 7ANZ 1E (BRV-1) O M-17 2, =2
—% Y ANVFRV 4 VA (NDV) @ Miyadera ¥, &> 4%
A 7ANVA(HV])D MN ¥, =7 A%~ 4 V2 (PVM)
D No. I5EBLIUNY v ~AL_ZAY 4L 18 (BHV-1)
@ Los Angeles Bk % > 72,

7 A4V A¥EFEIZ, BPI3 (BN-1£, K-5%k) & BHV
-1 TixtRib” v E#fike (MDBK #if2), BRSV ® NMK
~T R Y o BRHIRE, rs-52 BRIZBKB N A R ¥ — i
Sk bl (HAL #if2) %2, HRSV 3fkfb & bMEEA >
Mk (HEp-2 #1f2), HPI3 & HV] BHILT A 7F VLB
#fa (LLC - MK,) #HWTiTo’,

2) BAME

MRER BV EET 5 A BG5S 11 H, RRESHROHR
Tias o BHE»S 8, C #i5H 5 10 BHOR 29 68
DERF LD BEROCEEERL, V4 LX58E RNA
iiifual el LEVAN

BVD-MD 7 A v A Rgeiddes 2 86 & BVD-MD FfE
G AEORBMAMERE L, 71 VA5 E RNA #
HicHwz,

3)  MEERLED SO A LR

AEEROIR 0.1 ml 25F/ N FRECHELEBY Y
B EEEL, 37°C 60 MR E %, 34°C T 7 HREEE
&L, SRR (CPE) ofEsED o b
D, VIRMKREEROBFELZFHN, BHEOBEIR
BPI 3 i3t 3 2 HLiE % Ay, ARMBRGENS (HD R
BRIV VA NADREER{T>72o CPEDHBEOA SR
Lotz bDid 3R E TR %1T-> T CPE HBOF &%
BELK,

4) FHMEMIRASDT A LA H

KA MER % v T BVD-MD ™7 4 v X D5 8% 1T
oz, RBMBMEk% 3 SR L /2%, 0.1ml £k
BINHRBEOHE Y v BT BRI, 37°C 60 5
fE &, 37°C 7 HE#ERE L., CPE 8@» s hiz
b DIk, BVD-MD 7 4 )V A4 % Hillnig & o difis
BC X D v A VADEE#1T> 720 CPE 23388 S s

272 b DUk, Nose i FH Lo FbEY i & D NCP #%0
BERFANI,

5) MmEMFHRE

BPI 3 1203 2 Piikfffiid BN-1 #k&2H0E & U7 HI g
THIE L7zo BRSV 23 2 Huffffiid rs-52 %% fva7z
FRIREBRIC L VRO,

6) RNA m#iti & cDNA ot

BETANAR, BEHVES L CRBEMEIMEK LD
RNAzol1B (Biotex Lab., Inc.) #f>T RNA #H#iH L
2o R, INEDRNAWK T VI AT T4 ~—%EML
HHEEREF % T cDNA %2{E8IL, PCR O#% DNA
ELTHW,

7) DNA 3

BHV-1 Bz #ife > DNA 28 &> TRt L
7220,

8) TSAv—

BPI 3 Ti3,910 N #kOBEEEII 2 b Lic P ¥ 23038
EF% % DNA MO & L7z, BPI3 LRI YA LR
BUZE T2 HPI3 D P % > /37 EE T L OEERTD
tHEE % DNA 87 Y 7 b DNASIS (H57) THA~N:
EZA, 0% EBNMEER LY, Fho% b LICIER
FMDT7 42— LTHEY ANV AH@d PIF 1 & PIF 2
D2EE%, HFHAMDS 74— LTHYA VAR
D PIR 1 & BPI 3 i 2% PIR 3 28 E L7- (Table
Do

BRSV O#&, G ¥ > 7&5F % DNA BiEDOER
EL,391-2 BROBERT % b L 2 EEOEHRAO S
74< (RSF2 & RSF4) L 2EEHOHHEDSF54 <
— (RSR1 & RSR2) %#8F L7 (Table 2),

BVD-MD v 4 VA D&, p 20, gp 48 B & U gp 25 &
&F % DNA $IEDERN & L, NADL #¥ROEHERF® %
b 2EEOERRAD S 4<—(F1& HCF1) &2
EEOW MO 4~v— (R1 & HCR1) 2%EL7
(Table 3),

774 <—ix, DNA ¥ > ¥4 4 ¥— (Model 380 B,
Applied Biosystems #t) # i TERK L1z F7 A VA
D774 ~v—iZ L DIGIET 58 % Fig. 1 @R,

9) PCR

PCR Ai#F 2 —71C cDNA %> 7vH 503 DNA 4>
TN 2ul, 10xKIG# (100 mM Tris-HC1 pHS8.8, 500
mM KC1, 15 mM MgCl,, 1% TritonX-100) 4z 1, 200
uM O dATP, dCTP, dGTP B W' dTTP 2#h #Fh
0.8u,1 M QIEARIBLEHARID S S 4 ~v—% %1
ENlul,Z U THEEK28.3ul #MZHEE39.5ul L
120 SFATNAANE A0 u]l EE L 7218, 94°C 6 SHHEIINER
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NP P w | F [ w [L}—s

/ 1791 bp

131 bp
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428 bp
PIF2 PIR1

(B) BRSV

s—Hchs] N [ p | w [sua F |2k |[L}—5

I/"’/’I’B;t;bp

575 bp
RSF3 RSR1
299 bp
RSF2 RSR2
(C) BVD-MD virus
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Fig. 1. Scheme of amplification regions of BPI3(A), BRSV(B) and BVD-MD virus genome(C).
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Table 1. Nucleotide sequence and location of primers on the P protein gene of BPI 3
Primer Specificity Sequence (5'—3’) Location
PIF1 BPI 3 and HPI 3 GCTCAGATAGTAGAGCTGAG 2124-2143
PIF 2 BPI 3 and HPI 3 GGAGAGATGGATAAGGACTC 2231-2250
PIR 1 (reverse) BPI3 ATTCTCTTCCCTTGGGATCC 2658-2639
PIR 3 (reverse) BPI 3 and HPI 3 CCTCTCTGTAAATCGAGTGC 2854-2835
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Table 2. Nucleotide sequence and location of primers on the G protein of BRSV

Primer Sequence (5'—3) Location
RSF 2 AAAGCACCACACTGTCCCAA 326-345
RSF 3 ATCACTCGTCATCACAGCCA 171-190
RSR 1 (reverse) AGAGGATGCCTTGTTGTGGA 745-726
RSR 2 (reverse) TTTGAGGGTGATTGTAGGGG 624-605

Table 3. Nucleotide sequence and location of primers of BVD-MD virus

Primer Sequence (5'—3') Location region
HCF1 AGCTGTACCACATTTATGTGTG 765- 786 p 20
HCR 1 (reverse) TTCTCTGGCCAGATTCCATG 1302-1283 gp 48
F1 CTTCCCCTTACTGTGATGTC 1878-1897 gp 25
R 1 (reverse) TTCAGCTGTTGTCAGCTCCA 2203-2184 gp 25

#72°CicfEs Tag B X 7—+¥ 0.5 xl(2.5 Bfif, Per-

kin-Elmer Cetus) Z1lZ 7z, RInEHFE, BEERT v
ZIUCL14M, 7=—V Y7 AT v 7 60°C145HE, f#
BRIGAT v 7w 72°C3 3% 1 %4 7 V& LT, Ther-
mal Cyclic Reactor (Model TC-100, Hoei Science Co
LTD) 2T 30 %1 2 VT o7z, 3iE DNA Wik i3 2%
7 A a— A7 VESKIKE) TR L 72,

& R

1. BPI3 & U BRSV &# 0 PCR IZ& 53

1) BPI3#&kHHA PCR 0fEiL

BPI3 @ PBEEFEEM2ED S T4 ~—7 23K
FE L PCR %17572,8% DNA 12i& 3 %o BPI 3, HPI 3,
2 #k®» BRSV, HRSV, NDV, PVM, HV], BRV-1 5
X U BVD-MD % £ v A ® Nose #® cDNA & BHV-1
® DNA ZF\wiz, 774 v —7 +PIF 1-PIR 3 D4,
BPI33# & HPI3 IR L, ZDEEHIIK 730bp T
FHEL-EE—HL 72 (Fig.2A) 754 v—7-PIF 2
-PIR 1 T, BPI 3 D #H38iE L, Z DIEEEBUIHKT 430 bp
TFELEE—HK L2 t»5 (Fig.2B), 2077
4<=—7 %5k BPI3 2HENICRETESZL
DIRE NI,

PCR Ik 2BRHEE R ET 37 DWRAART Y T
PCR % #7z, BPI3 D7 4 VA#K (10"TCIDs,) 5
RNA %Z#iHi L cDNA % 20 pl fERIL 728, 1077 £ T 10
EREBRERL, 2 x]l 28R DNA Lt LTHVW . 7S94~
—~7+PIF1-PIR3 2 & Y 1 [EIH® PCR %2175 & 1072
FIR (10*TCIDso i #H24) % T DNA Wi OMiEs % S h
7z (Fig. 3 A) o $i\>C, 1 [EH OMIEEEFOWNENCRE

A 1234567 891011121314

730 bp-

430 bp-

Fig. 2. Electrophoresis of amplified products using
primer pairs PIF1-PIR3(A) and PIF2-PIR 1
(B) of BPI3. Lane 1, DNA-size marker
$X174/Haelll digest ; lane 2, BPI3 BN-1
strain ; lane 3, BPI3 K-5 strain ; lane 4, BPI3
BN-CE strain; lane 5, HPI3; lane 6, HV];
lane 7, PVM ; lane 8, NDV ; lane 9, BRSV
NMK-7 strain ; lane 10, BRSV rs-52 strain;
lane 11, HRSV ; lane 12, BRV-1; lane 13,
BVD-MD virus ; lane 14, BHV-1.
L7e 774 ~—~_7+PIF 2-PIR 1 2FH\T 1 [EIH® PCR
EY2ul 28R E L TC2HHE®D PCR #{To7 & 2 5,
10~ AR (10 TCIDs, #H2) % THI 430 bp D FFEM 2
DNA Wik 238k & 1 (Fig. 3 B), BREEH 1,000 f5 EH L
izs
2) BRSV #&H{ A PCR ML
BRSV D G ¥ v /37 BIEFEEHC 2EOS 74 < —
~R7 Z2HEL PCR #1To7z, #% DNA i3, BPI3 D
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A 123456 7 89

730 bp-

430 bp-

Fig. 3. (A)Sensitivity of BPI3 ¢cDNA amplification
with primer pair PIF1-PIR3. RNA was
extracted from 107 TCID;, of BPI3 and
reverse transcribed to cDNA in a volume of
20 xl. The cDNA dilutions were from 10° to
107 in lanes 2 to 9. Lane 1: ¢X174/Haelll
digest as DNA -size marker. (B)Ream-
plification of the PCR products with nested
primer pair PIF2-PIR1. Each lane corre-
sponds to that shown in (A).

PCR ORI CHERH L7 b O ZFERICHWR, RSF3 &
RSR1 D774 v—7 & HwizE, BRSV O & 538
BL, ZO\WEHIIKS80bp & FELIEE—HKL
(Fig.4A)o 794 <—~27 +RSF 2-RSR 2 T% BRSV
IR U, Z OEEEUIK 300 bp & FRLIMEE—KL,
DR DNA TiZgiE»S A6k o7z (Fig. 4 B),
ZDZEED, Zhe2BEOS T4 —T 2V
& BRSV 2R REICHRHTE 5 Z LR iz,

PCR OBHBE % LT 5701 A AT v F¥ 7V PCR
2RAH1zo BRSV OV A )V A# (104°TCIDs,) 25 RNA
ZHiH U cDNA % 20 p] 8L 74, 10° % T 10 fERER
FRL,2 4l 2R DNA L LTRHW T4 7—T7 .
RSF4-RSR1i2 &Y 1[EIH®D PCR %2175 & 107 &R
(10°TCIDs, #H24) % T DNA O4iE» & 5 h 7z (Fig.
5A), KT, 1 EHOHEIBREFORBNCRE L1277
4 <—~7 «RSF2-RSR 2 #FH\wT 1 EIH® PCR K>
EY 2 ul 2R E LT 2EIEOPCR 2fTo72 25,8
300 bp DFEFER 2 DNA Wik 25107 (0.1 TCIDs, fH24)
R cHRIETE (Fig. 5B), BEH1000 f5 LR L7z,

A -123456-7 891011121314

580 bp-

300 bp-

Fig.4. Electrophoresis of amplified products using
primer pairs, RSF3-RSR1(A) and RSF2-
RSR2(B) of BRSV. Each lane corresponds
to that shown in Fig. 2.

3) PCRIZ& % BPI3 & & U BRSV BN
BPI3 8X U BRSV O+ A7 v K¥ 7))V PCR ZFEkaR
EROFTATHA SN 3BEOF4OZMIGHEL, ¥
A WASBEDOFER L B L7z (Table 4),
A ST SR e T B

580 bp-

300 bp-

Fig.5 (A)Sensitivity of BRSV ¢cDNA amplification
with primer pair RSF3-RSR1. RNA was
extracted from 10* TCIDs, of BRSV and
reverse transcribed to cDNA in a volume of
20 1. The cDNA dilutions were from 10° to
107° in lane 2 to 8. Lane 1: ¢X174/Haelll
digest as DNA -size marker. (B)Ream-
plification of the PCR products with nested
primer pair RSF2-RSR2. Each lane corre-
sponds to that shown in (A).
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Table 4. PCR and virus isolation for detection of BRSV and BPI 3 from nasal swabs of cattle with respiratory
disease on A, B and C farms
BPI 3 BRSV
Calf HI titer Virus PCR SN titer” Virus PCR
No. 0 2w 4w?  isolation 0 2w 4w isolation
A farm
<10 40 - + 8 8 - -
2 <10 40 - + <2 <2 - -
3 <10 80 — + 4 4 — —
4 <10 160 + + 2 <2 - -
5 <10 640 + + 4 4 - —
6 10 20 - - 8 4 — -
7 10 20 - — 4 8 — —
8 10 20 — - 4 4 - —
9 10 20 — - 2 4 - -
10 10 20 - - 16 8 - -
11 10 20 - — 8 4 — —
B farm
20 10 - - <2 4 - +
2 80 80 - - <2 4 — +
3 80 80 — - 2 8 — —
4 80 80 - - 2 8 — -
5 80 80 - — 4 16 — +
6 20 10 - - 4 8 - -
7 80 40 - — 4 8 — —
8 80 80 - - 8 16 - -
C farm
1 —_ — f— p—
2 — — _— —
3 — + — —
4 - + - —
5 p— — — —
6 — —_ — i
7 — —_ - —
8 — + - —
9 — — — —_
10 - - - -

1) SN titer: Serum neutralization titer.
2) Weeks after collection of nasal swabs.

ABIR, FHOEFIEEERBOE CHESFRVEE
LTHBY, FiEAEORES b &£ 12 BPI3ER0RbI
7 N DWTRRET LTz VA VA BEB L U PCR 12
L7 B VIR, BPI 3 JiikBaines & 0 9 2 BT
B S Witk vz, Z DR, 2 Filo & BPI 3 235
BNl A ATy R¥F 7N PCR TR LI- & Z%,BPI3
OBREFNTANVADER 2P 2 &0 5 flb ok sh
2o 255610 BPI3 i3 2HEIIERCERLT
Wwizds, o 6 B(No.6~11) T 1 EDLRETH -7z,
BRSV o0 § 2 HiADB X ZE£EHTA SN -7,

B¥5E, 91D TCF4EHALLFitE CERER
FEAL, 8Blic DWW TEBRICKRE Lz, HildAEORE L

S BRSV BepsRmg S iz 28, 7 A VASEER e & hvie
Hole AAT Y R 7V PCR TR LIZEZ 3, 36
75 BRSV D@ Fogt & hiz,

CHuGi3, FHOERBERYSS THRERNFELEL, 10
Bz oW TEBRCRET L7z ZORER, 71 VASED
SEENTHFNZ 1B o7, 2 ATy ¥ 7V PCR
T BPI 3 0@ F2 3 Pl a iz,

2. BVD-MD 7 1 L ABZHD PCR 2 & 38

1) BVD-MD 71 L X H A PCR O

BVD-MD 74 VA ®D p 20, gp 48 B & U gp 25 BILT
PENCABO 74— 2BEL, PCR 217o7:, &
® DNA 213 BVD-MD 7 4 VX 58 (Nose #k, T-20
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¥, No.12 £, KS 86-1(+)#k, KS86-1(—) %), BPI 3,
BRSV 8L U*BRV-1® cDNA & BHV-1® DNA %#F
Wie, 794 v —27 & LT F1-R1 ®#HW5E, Nose
B, T-20 #k36 & U No. 12 #k T DNA OB A S, £
OERBIH330bp EFELAEL—HKLE (77—
&), 794 <v—~7-HCF 1-HCR 1 Ti3, No. 12 #,
KS 86-1(+)#k6 & U KS 86-1(—) (kIR A 5 h, %
OEERITHI540bp E FHELUEL —BL Tz (F—
IERET), 25 2D 75 A ~v—7T L, BPI 3, BRSV
BIUBHV-1 &N L CRRIGL A7 (F =7 REF),
2EDS T 42— T DY — > EFLIZ L 25,
WHDT 54 v —_TFICEFNEFRRIET 5 b D (No. 12 #,
PC-P®), F1-R1 DA WIZKIET 5 b D (Nose ¥, T-20
B, PC-N#) XU HCF1-HCR1 DARKIGT % b
O (KS86-1(+)#k, KS86-1(—)#k, PC-KH) D38
ZAHEE Nz (Table 5) SEAV Y A v AR
22, N B (Nose ¥, T-20 £, No. 12 k) & K B (KS 86

-1(H) B, KS86-1(m) ko 2 e s Ttsh, 7
54 =—~7 +F1-R1TCHBMYEDbDH N B, 774
<—~7 +HCF1-HCR1 DA THBHED b OB K Bz 53
HARE L E 2 biz, CDZ L 2HERT 012, Fke
Bt oIz A VA SERERES D S DS
Nz A NVA SBROEE 138D PCR VY — v 2T~
(Table 6), DR, MFEHMONBET L VA NVA
2 #1x PCR /% —> T PC-P & % \»id PC-N # %7~ L,
K #oMm#ER D 11 #kiz 3+~ T PCR /¥ —>® PC-K #
U7z,

2) BREE40 PCRICL 20

28D 7T 4 v —<7 %Az PCR #8410 BVD-MD
v AV AR 2 BB (REBI A, B) L RIES 48 (BE
#il C~F) OBZMGR L, YA NVASBORBR EHEL
7z (Table 7). &> 5 BVD-MD 7 4 VAL FE S h,
B Raed- 2 513 NCP 7 A VA%, FiESE» 51
NCP £ CP VA NADREHH B0z CP VA NVADHLS

Table 5. PCR amplification pattern of laboraotory BVD-MD virus strains

Primer pair
Strain Biotype? Serotype HCF1-CR1 FI1-R1 PCR type
No. 12 NCP N + + PC-P
Nose CP N - + PC-N
T-20 CP N - + PC-N
KS86-1 (+) CP K + - PC-K
KS86-1 (—) NCP K + — PC-K
1) CP: Cytopathogenic, NCP: Noncytopathogenic
Table 6. PCR amplification pattern of field isolates of BVD-MD virus
Field Primer pair
isolate" Biotype Serotype HCF 1-HCR 1 F1-R1 PCR type
PI-1 CcP K + - PC-K
-2 CP K + - PC-K
-3 CP K + - PC-K
-4 CP K + — PC-K
-5 Cp K + - PC-K
MD-1 Cp K + - PC-K
-2 Ccp K + - PC-K
-3 (03 K + — PCK
-4 CP N + + PC-P
-5 CP K + — PC-K
6 CP N — + PC-N
-7 CP K + - PC-K
-8 CP K + - PC-K

1) PI, virus isolates from persistently infected cattle ; MD, virus isolates from cattle with mucosal disease.
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Table 7. PCR and virus isolation for detection BVD-MD virus from leukocytes of naturally infected cattle
Biotype of Primer pair
Case isolated virus (es) HCF1-HCR 1 F1-R1 Clinical signs
A NCP + - No
B NCP + + No
C NCP and CP + + Diarrhea, mucosal disease
D NCP and CP — + Diarrhea, mucosal disease
E NCP and CP - + Diarrhea, mucosal disease
F CP + + Diarrhea, mucosal disease

DEEE NI FU Y A VX3 EEM K PCR T L2 &
Z%,%26l» 5 BVD-MD v 4 VADOERE TR SR,
A48 BVD-MD Oil@E 2 FEEZK L LTHATHS
EDRENTZ,2BID PCR RS — >V EfFT LI L C
%, fEBI A i3 PC-K &, £ B, C 8 L ' F #3 PC-P &,
fEfI D, E 3 PC-N Bz s hic,

% -3

1. BPI3 8L U BRSV B PCR IZ & 332

T IANAHERIHEB TEEH SN TS BPI3 B
LU BRSV Be e Raic2i 32 HW T, FH S5IE BPI3
BLUBRSV KRENR T4 v —xT7 2RV, BRESR
WEEMEE T AE Y A VARPEED PCR 2 & 22 M
RHESLL Tz,

BPI 3 B#:D PCR Iz & 28W1 kK2 #E 7% <, 5E
WHIDTTHD, 774 X—BREWXHNLP 82713
L %> 27 L &[E LT RNA &G RNA KY X5 —¥§E
HEREWD, YA N ABELRFOBEMCEERERAE2T 52
Epb, ZOHRERTIS L BFESREEN R EE
Z6NTWw3b, BPI3 & HPI3 D P ¥ > /7 BEFOMHE
EHES 0% EFmBI Lo b EFRNd hatbils, 2
DE RO 72, BPI 3 WWERE 774 ~—DRE
PEET, SEREL 4EHED S 5 BPI3 KHENS
LbOR1EEOATH -1, 774 ~—~27+PIF 1-PIR 3
& BPI 3 L [Alf%ic HPI3 #1872 2 L & REEBWOD
PI3 #BHTES4DEEZ 6N PIF2 L PIR1D7
T4 -7 BPI3JXRENTH D LEX NIz, &
52, ThH5DF 54 <v—~<7 it BPI 3-BN-1 ¥ % £
M CREAKNR L THHFL L7 BN-CERIC b RIG L 7>
ZEMS, FEREL T T A~ — OEERT| ORI
3% <, BPI3 OREEZHNCISHATTRE L £ 2 & hiz,

BRSV @ PCR iz L 28Hi%, ThETIc 1 fHRE S h
TWEDATHDID, SEDOS 74—, THE T
HEFBMEINTHE G I 7, Py 7 NP ¥
NI, FF Ry, MZ D, BLXUSH ¥ v82

D 3 242529374548 RSV ¥ £ & HEET| DRV HME
v (#930%) G& v BIEFRBIRLTHRE L,
Mallipeddi &% i3 BRSV 38D G ¥ > /%27 OEEFO
HERY 2 E L, BLcHE &S hTvw3 BRSV 0 391-2
BROZFLEREL, 0~9T% LEVHRROH 2 - L %
HwELTWD, &5, BEFT—IN—RBHRSN
T3 8tkD G ¥ >/ 7 OIFHEELY) (Genbank, Acces-
sion No.L 08410~7) ORIk :FHARL & 2, &
94~99% DHHFEME R R LI SEFRE L 7T 4 v — i,
BRSV Dk + REMIE CERG#A L TEH L1558
rs-52 BRIC Bk L RRRICRIG L 72 2 &, 8802, 75
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HE D BEB L VB BERR 13 8D PCR /%9 — i3 3 BF
WAHETE,gp25 D774 v~ —DEERVOFEHFEINT
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Summary

Methods for the rapid detection of bovine parainfluenza virus type 3 (BPI3), bovine respira-
tory syncytial virus (BRSV) and bovine viral diarrhea mucosal disease (BVD-MD) virus were
developed using polymerase chain reactions (PCR).

Primers for PCR to detect BPI3 were designed from the P protein gene of the virus. Two
primer pairs amplified expected fragments of the virus. PCR primers to detect BRSV were
designed from the G protein gene of the virus. Two primer pairs amplified expected fragments
of the virus. Reamplification of the PCR products with a set of nested primers increased the
PCR sensitivity 1000-fold in both viral systems. We applied these techniques to the detection of
BPI3 and BRSV within nasal swab samples from cattle with respiratory disease. In both viral
infections, it was demonstrated that the PCR techniques were superior to virus isolation.

Primers for PCR to detect BVD-MD virus were designed from the p20, gp48 and gp25 genes
of the virus. By the use of two primer pairs, cytopathogenic Nose, T-20 and KS86-1(+) strains,
noncytopathogenic No. 12 and KS86-1(—) strains, and 13 field isolates could be detected. Three
patterns of PCR amplification were recognized, and it was possible to identify serotypes of the
viruses. We applied this PCR technique to detect BVD-MD virus from six affected cattle
including two persistently infected ones. There was complete concordance between the results
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of PCR and virus isolation.
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