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UF3FE 7 (Bovine Ephemeral Fever, BEF) (/-6 S SE A e - REIEDS A BEF 508 HESZ MRS (Lo
i+ DURFHEB BRI 5 B ST I 1] - AABRLUR EE G RO L e (T4 1 2 2 K (A &)
S 1R 30 ( BAL) 2SRRI ARSI I 44 T8 3 (BEF virus, BEFV) S RIHUBN(E - 47
STRI G P RIGURE ST LT+ - SRR REZE B 53R MELE 2 L) » T S e BT » DA e B B DY
B - GBI SR BEFV St A S I Hils 1 EHE E « S TR AT P IS
B8 EFHEE BT A GRS TR 3 (B - 6 (B RES AT TR 6 (M BB TR SR A
248~ 2.68 K 137 % : T B 4R —HIRE itk 4 (B - S5 BILSEIGHT 1 4 (85 KB SIS T1e 4 (B - Hia
BONESTRI A B T 4.22 - 3.96 B 1.87 5 5 B 41 FIS L i FFHRSBUE AT A 41 (P < 0.05) - A BRI A4
B 3 ¢ BEF ST L oA H 2 20 o] 15 B o A ep AT 7 (B (PR o TR o] DU SO P A e PR 4 A
VAR AR A AT B AR BEF W58 st Y S5 S - SEETA4R 4 % 6 FESIF5EHY 2 7 BEF 158
(RIS 4 48 ) 2 BEses » HUA %/ 6 (8 (JLRER 3 AR 8 F ) WSRNGHT | IS - F MR BA
U S RIS 4 [ F ARG 1 1) > EVSAEREET 3 JORSE e Bl -

BSEE © AETTE - SRS - ORI -

i

A-i{T#4 (Bovine Ephemeral Fever, BEF) s A4 s 4= K /K AV EE B 3 MR » 4 4785 R BV S nn B0 Y
M~ FEM ~ HRER -~ BEOM R ESEEE] S (Walker, 2005) « 45 { 7243 (BEF virus, BEFV) &> RNA 5 - B PuRE
HHIEETT (Lee et al., 2012) - HET BEF &7y Ayl S B BIE S » e i rl be (it 5 RIS & (ra& /1 (Tzipori
and Spradbrow, 1973; Tzipori and Spradbrow, 1978; Vanselow et al., 1995) » {H A E{byE i Rl Ry 2e & o Sl ss A4 s i i
T MAE KSR EAYERAY A EE (Della-Porta and Snowdon, 1979; Aziz-Boaron et al., 2013) -

ZEAR L BEF B AL 1967 ~ 1984 ~ 1989 ~ 1996 ~ 1999 Fi1 2001 AR S 6 ZARIT - N RA BB BRI
HREGE R PRI - IR SR TRV R4 R T HIE IS R AT (T > 2013) « S ES ARG HIE - IS
2 ~ i SRR (KU 41 — 42°C ) » FIREFEREREIR SR ~ &3 BN AL T - A4 RALAZE
BH - EE - A RBHER AR B T BB L (Nandi and Negi, 1999) ;5 % 2546 A GLIEE VAT SRR - B2 ORHD
BERIGIE L (George, 1985) - A8 S MENMEFT BEF Y& i 2 fReEUI A E > SUTE B2 B8R RN EEE 9%
HRFARANE - RIFEIERT - ERTA4RIEsTE AR TERBHE MEYZ S (35 > 2005 ) - HEHRE—
R et Ry VR 4 — 6 HERFLEITTEE 1 RS iafT1% - RIFR4Y 4 BIRmimaiif T8 2 Bl RAE R - e
TSNS T 3 H K 8 B &HiaitTT 1 A - FFEGEETT 2 I - BEF #7308 - PR - (HHNEED
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IATEH e 2 B BB T o P T - B2 (E A ~ 68 BRI S BRI T 7 Fr B s ) g B F 22
Bt 2 S BB AT -
L sBaEhY) s A 5L BEF &1
BRI H f 0% BEF RN bz - SFAG A EIRE R ik e T B S0 e - Fh% BEF N&E{LRE
i R AR+ BEFV BETE AR B A - NS bk BUKE SR EDRE & 8RN LRI &AW s I EE T
& (3 mL)10°* TCIDj, (tissue culture infectious dose, TCIDy,) « Z.}% BEF &b i 7 A A B (48] > A S LAl
EApEEEEE 10 TCID,, (3 mL) & BEFV Tn73 #£ 10° TCID,, & BEFV Tn88128 # A &L aHi R 10°
TCID;, » A EnFEEPkEE 60 BULAA TR A 81 B 4H » G4H 30 5H - A 4H % 11 BH A WIES - 19 BH A& ES B
ARy 12 BHMIEA: - 18 SR AL A - A 4HAFE Y 2018 4F 2 HAEITES 1| ZU&EE s T - % 2018 4F 8 AM#EITEE 2 X
FEw ] - —HFT 2 Kl o Ho 15 ST AR BEF NE(LREE 0 5550 15 BHAF &N T 203 BEF A& bR
i ° B 4H 30 GHAE A 2018 4F- 2 ~ 6 ~ 10 HH#E TR T - — RT3 A 5 Hd 15 S0 TH % BEF R
b » 5940 15 BEA-ETT Zh% BEF RS (L -
1L s AT T (EE
B 1 I E AT AT A AP E BRI > B ORI ER Z IMUE TS E - 1E RSN TR AT 2 b8
JIE - EEhA 1% - A SRS 1 1% 3 EH ~ 6 8 H K& 2 Wit 11% 6 {8 A #EfTERIm + B 4105 1 TWidT1&
4 {EH ~ 552 KhiFT 1= 4 {8 H KA 3 itiFT1& 4 {8 5 AETTHRIM - W iR RnEiie (8 - DR SR EHR A H AT
BN o PRITURE I AL 96 FLIME T EET SRR - HURE(LEEERVIIE - DURE RN 2 MR 1,024
fis » EHERREMEEE M 2 7L > FFL 0.05 mL - FFLEFIIA 0.05 mL &7 10° TCID,, BEF JEHi55 T « B
B 34°C 1 /N o FFLAIA 3 x 10° BHK-21 407 / 0.1 mL FY4RHES TR 0.1 mL - EHEE B 34°C 5% CO, B2
BAE 3 £ 5K 0 ¥R 2 AR EE (CPE) » sHEE RS II(E (T > 2013 ) -
1. Sy biis B & K fEriie bR EERET
SRR EAH 2 MF R A TRS S B DL Rt R » (4R T 0 TS (SAS, 2014) Hr—fE &R M (General
Linear Model, GLM) 73#f7 5 #& K F5% &1 H & E KN & 6 & [E ez @i (A 81— 5T 2 &l - B 4H—4FHifT 3
B ) R R R (R LR ) » PA/ NP J73{E A (Least squares means, LSMEANS) E{TELE: » PAP <0.05 5%
NEABREER - NEFERBEURN I RS BRUE R 2 E - Nt BT IR ASTRRUE - H4E
¥ THI#% BEFV Hidg I8 B85 | (B85 ERHIRLES - Bt D% < 8 & AlER /IR ES
(Aziz-Boaron et al., 2014) » £ z-test for two proportions / Two-tailed test f@7E » P <0.05 HRHE 7= -

L JEflEs R rdae T EE( LB

JEF T AT 2 BEFV igg JJE Al & 1209 (HHRE A 4 > Clog, = 133 — 285 ) ~ 11 100 ( HHfE B 4 > Cl,y,,
=21 —179)~1: 168 ( Z}HF A4H > Clyy, = 82 — 253 ) 2 11 156 ( ZJE B 4H > Clyg, = 79 — 232 ) : HidT 55—
T BEFV (L% RIH /78 5 3 (85 1% 1 1 466 (IR A 45 » Clyg, = 255 — 678 ) J 11 570 ( ZHH A 4 > Clyg,,
=247 — 893 )~ 4 {EF7% 1 : 380 (I B 4H > Clyy, = 116 — 644 ) Kz 1 : 419 ( ZJ# B 41 > Clygy, = 200 — 639 ) ;
Jii ¥ —RI%E i BEFV MU R FIGURE IE 6 A% 12 437 (R A 4H > Clyy, = 170 — 703 ) Je 12 521 (2R A
4H > Clys, = 108 — 934 ) ~ JfifT 565 iy BEFV [MIEHAIHIAE S1E 4 ([HH % 1 ¢ 356 (HFHREE B 4H > Clyy, = 100 —
612) 5z 1: 544 ( ZfE B4 > Clyy,, =297 — 790 ) 5 Jitid 155 —F e BEFV [UE RIS (E 6 A% 1 - 427 (H
F A &H > Clysy, = 174 — 679 ) Je 12205 ( LK A 4H > Clysy, = 137 — 549 ) ~ JitiA T8 =¥ eei BEFV MUF RIS
JIE 4EH% 1230 (B 4H » Closy, =73 — 533 ) e 12159 (LB #H » Closy, = 93 — 412)) 5 SE5LEUR » Jiff
FT7R[E BEFV Sk R AH AT ST T iR S P B Pigs T EREE 2 E (£ 1) - b SBopaL B P TR
FIERME (WESEKE ) SR ERiEIES E DA SR B - EFBRET (3 — 95%) M > INEEE =
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1L MifT e Al iR PRI DiRS B

sTEERI SR T RT& 2 BEFV fORIGUES I E B &% (B 1) > &5REUR A @RS —BEm T 3
& H ~ 6 {8 H REE R s itidT 6 H1& > PileJ(EESGEST AT BT 2.48 ~ 2.68 [z 1.37 f% : {fi B 4025 —FiliE i
fﬂ@4ﬂﬁ FRIEE % 4 8 0 KB =REE T 4 (8 H 1% > SuRe D EEH TR £ 4.22 ~ 3.96 & 1.87

B B AN AFERS B Z Ui (E B HE R BB AR A 4H (P < 0.05) < E{EHEEA- ST A% Z BEFV ot
%DBm%%jJﬁij:?+ﬁ%§& GERBEUT AT R 2 25— 1% 3 18 H ~ 6 {8 F ke FRRREE s 6 (A 1% - ule 18
WIHEF TR ) 3.49 ~ 3.47 ke 1.53 &% © MiltiAT ZAR 25— B etk 4 (8 H - L8 B 1R 4 8 H k5 =R
5 4 (8 Atk - JURSTIEESET AT BT 3.21 ~ 3.16 K 1.67 1% : BURIEH] A [E BEFV iR 2 e g B (8 A4 A

FIFg B fife BB R - SEREUR > R SRR Z Diie B ETHEE > A 2H (98%) SESIEND
FINIE L EEPIEE R B A (72%) (P < 0.01) > [MEAE 2 EER] B 4H (31%) AUBHZ{KRY A 45 (54%) (P < 0.05) -
{HEIREZEER] A 4H (43%) 81 B 21 (41%) AR E2 2 (8 2) -

F 1. FEFTH 2R N E R Bl 2 BEFV Hife B R
Table 1. The result of F and 2. brands BEFV antibody titer on different vaccination program

BEFV Bejfore.: 3/4 mon.ths post I* 6/4 months post 2™ 6/4 month§ post 2M/3H
antibody titer Group vaccination vaccination vaccination vaccination
(2018/2) (2018/5/2018/6) (2018/8/2018/10) (2019/2)
A 1:209 1: 466 1:437 1:427
(Clyy, = 133 — 285)  (Clygy, =255 — 678)  (Clyy, =170 — 703)  (Clyy, = 174 — 679)
FH brand
B : 100 1 380 1:356 1:230
(Clyy, =21 — 179)  (Clyg, = 116 — 644)  (Cly, =100 — 612)  (Clyy,=73 — 533)
A : 168 : 570 1:521 1 205
(Clyy, =82 — 253)  (Cl,y, 247 ~893)  (Cly, =108 — 934)  (Clyy, 137 — 549)
Z, brand
B 1:156 1:419 1:544 1:159

(Clyy, =79 — 232)  (Clyy,, =200 — 639)  (Cl,y,, =297 — 790)  (Cl,g, =93 — 412)

4- =0 Three times vaccinated
‘O Two times vaccinated

Elevated antibody titer ratio

mmm#

Before vaccination 3/4 months post 1st vaccination 6/4 months post 1st/2nd vaccination 6/4 months post 2nd/3rd vaccination

& 1. im TEARTELE ] 12 4 8K [F 05 R 2 M0F HAIGTEs I8 BB 8 i AR - A4 ¢ JidT
Al ~ HEFTES 1 EE & 3 A ~ 6 88 KT 5 2 Bl 6 [ H 1% B 4H © MifT Al » Hif] s —BlEE g 4
ﬁ‘%:%& 1% 4 I8 H Kot 156 =Fil e 4 5 1% o * ForaZ RS 2 PR HfEE#EE 25 (P<0.05) -
Fig. 1. Elevated BEF virus NA following vaccination with inactivated BEF vaccine on 4 sampling periods: Before
vaccination, 3 or 4 months after 1¥ vaccination, 6 or 4 months after 1* or 2™ vaccination, and 6 or 4 months after 2™
or 3" vaccination, in 2 vaccination treatment group: A (two times vaccinated per year) and B (three times vaccinated
per year) , respectively. *Significant differences at specific time period (P < 0.05).
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2. ARATEARTELE S 2 B (A 4H) S5 3 I (B 4H) JidT 6 (8 H (A 4H) 504 [ H (B 4H) 22 i+ ibt
BG D BN EA (FEFTRTE B S 1) ReISER (HEFT A& b8 < 8 ) ZELBl - A 4 : BFMT T
25 B4 - EEEHEFTER 3 K o N (REREREAI A A EE 2R (P<0.05) -

Fig. 2. Percentage of the non-responding (elevated NA titer = 1) and weakly responding (elevated NA titer < 8) cattle in 2
vaccination treatment groups with an inactivated bovine ephemeral fever vaccine: NA titers were measured 6 or 4
month after 2" or 3" vaccination in 2 vaccination treatment group: A (two times vaccinated per year) and B (three

times vaccinated per year), respectively. Different letters represent groups which are statistically different from each
other (P <0.05).

& &R

AR FEERET A [F] ooy B 2 S e it TR R A [E) s e RSB 2 B (T T 4 BEF (ra )1 2 528 - AR HT A 7E4E
S MBS EE RV RIREEER 11 32 15 » Jilg vl fre& - SR HEFsMiE 3 S (Vanselow er al., 1995 5 T >
2013) - IAGERAE REUR - ST T HH 202N BEF J8(a5 % v Bk o 1 Se e I By m 2 FHR T ERe€ 1 2 T
o SBINEURGEREFT 3 75 BEF &5 - SREMERF 28 BEFV Hil8 I(E » RS B HE R A  Lhf - ARt
BH 7 (RS o FENITT 2 K BEF i 2 21 > 1A5E TR % 6 {8 A Hie S {E bR B e T RiRE
&Y 1.5 £5 - Igef ARt e S0 (R ST » I AR S thG 2 M fE4- © ElY BEF ISR E &S 2 FEF » BT
3 — 4 FIFE LB BER(R. BEF #9552 (morbility) (P < 0.05) » {EEFEHT 2 Fil#E Had k2 AIBUR T T4HAIAHE -
HYr#tEs (challenge study) 455 B8R L i 2 (R ME HIRNEERFT 3 B2 4HA1 - FAEHEFT 2 2 41
tra& )7 (Della-Porta and Snowdon, 1979)  Ting et al. (2014) tHFE4EFEUR » ZEARITEG UG EFEZ BT T
fEisEE) » BIATHITAERAET - ftsm iR s R il o slBedd RTINS — i R 2 4 — 6 @ A% » HAf
pife FE R SRR T (HEFHT 3 T 2 &P RbiRe I EEEE S rids 2 B -

T THAR G I A R S FE A= B - (HER 55 S AR 2 LN R s - BA RS T1ebiie (E
IR 8 5 28% o HIRRFIREE Y oK B i T i 1% < 4 & i 2 AR 12 & HR Sy PRI Eae - Bblas
SREEN MBI R385 Wl R & A T A VE (L i E A4 2 I B AS A 58 2 B2EE PR 2 BEF B IrE 1A R
(Della-Porta and Snowdon, 1979) < 41[EAE AR5 s HAt58,R7 55 (Rhabdovirus) —4¢ » AHARME /Rt 2 (R 18—
32 (Della-Porta and Snowdon, 1979) - H A 5Tt EEEZE R L BEFV RIE(LEH E A 2 AR RER _FIREIT 50%
(Wang et al., 2001) » [FEEE OB R NS bEE AL B (Dar et al., 2013; Elnekave et al., 2013) - {H#E %
REReERLY 50% » & & BEF HiNT AW A BEAE R &AHFE - U S LR ETTIE Z A=
BT ABSE IR TR 1% Y BEF 285 R a2 N4 1.27 — 1.76 kg HIFL & (Aziz-Boaron et al., 2014) -

R B BT (R BT 4 TR 1Y BEF S e i R BEE 2 5 (P < 0.05) > Behfie i JEZFA L)
T2 (17%) TR AR (3%) (Sadoff and Wittes, 2007) - [T ASABRMERT HEA-LLBI T4 31 — 54% » BT
FIREHIN BRF R B R A i e 2 RIS 118 EEUE TR BT AP IRS E5 - o] REEL A
RZAR - ABE R HERDILAE AP I EEEE - (HEEREURWIE S ED AL AR R T s AR
S PEEE R AIHUAS I (E EAHE RO A R R » R — U R A B R R A T TR R R AR T 77
M 5 AEBAHICEUN E BT B BUAF KRR T RS (bRE i AE £ 2 2 2 MIH & 2 (Interleukin 2) » {EAS &k
Z ¥ AT B BYRT SRS 2 R SE (Meuer et al., 1989) o {RG &R M (immunogenicity) k5 % 5k Mt A+ FE i 2
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FE R ERE R 0 A 30% LB e R R FAYSZESE A RS 52 » 5 RL Toll £252 88 (Toll-like receptor) 5
CD46 Fz TLR8 ZjR a5 =z H]52 88 (viral pattern recognition receptor) [T {2 K FE (Clifford et al., 2012) - [t
Hb o FEFEEEE T EUR DU A AR 2 eSO IR (immune memory response) & S (E S HAM TR AV SR I SIE - 22
TN 17 F 525 909 (heterologous immunity) (Welsh and Selin, 2002) » A [EI4- 8- g 2 SR A LL B 2% 52 AT E IR
H A E RS R [EHYEE (homologous) Kz 525 (heterologous) Sy R 2 » PRI & H IR (DR [ A0 g iy 4 &2 S A L1 B
I 55 e S B2 FE AN (Samina et al., 1998) ;5 FFEGECK ~ BhMEAS FTRE 4 &S Bl HA R 55 - RIS
BEFV $iJRE LRI RIESIE » E7 e R e A 2 EE I S i AR (Aziz-Boaron et al., 2014) 5 ZRMA
B R B R e B 28 SEREUTODIL A TR E AT T iR & FE Behiae )18 B8 28R
B TIREHN RS VR - H A BB I - FEFERE TS RS R E Y R e R R
ZWH5E - HHE BEF ZEE ORI FEERKR » 5 T ENEREAE 2 BN RS N AR EEER
{H5E2 % BEF et & N RHT A R N B b A s s Y B B B 25 - Ib4h > BRI 2 A7EE
FE A RMERS T B R 2 e )5 > BT o] DUE— D& i (e Al (K BEF &Rk 2 85k -

W A

FHHYME R ~ Vo R SR S AR B KSR R R Bt T BE 2 TP - FE T s R Mt 2 (A BRI 22 DN & 0%
4 > A5 [5% BEF i - AR R vl (F R AR E] BEF & s e @il 2 2545 > it BEF LR AN FHIAZERL
RAERAOEIRA - bR TR ERA AR b R s e B - ASBRE REURIL AL BEFV il EE
B BN T R TARR > NI H AT AR T R s BE st - e E PR 5 HERSuErT&mE oo - |
BRI LA FORFLARE R/ VR 6 [l A flisRit ] | Bl B R ERADURIRE DR - RIES 4 (8 7 #i5eit
17 UR > EEEENTT 3 AL -

BB

APFORTTH b R EZ B R EET SR AR R ME A RRT AR I E 258 ) (107 &2
F-2.1.2- % -L19) - W &R0 BEF SUssJ(ERM > BEELURFSER - R HE -
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Abstract

Bovine ephemeral fever (BEF) is an important viral disease of cattle. The protection of BEF in Taiwan mainly relies
on inactivated vaccine to upgrade the vaccination protection of all cattle in times of the seasoning outbreak of BEF. To
elevate the overall BEF protection of cattle, two treatment cattle groups were vaccinated with different BEF virus vaccine
strains and different doses. A group (two times vaccinated per year) and B group (three times vaccinated per year). BEF
virus neutralizing antibodies (NA) following vaccination with inactivated BEF vaccine were tested, and calculating the
elevated NA before and after vaccinated of each group. The proportions of non-responder and weak-responder cattle were
also identified. The results showed that the overall cattle herd BEFNA titers are not significantly different between A and B
treatment groups at each time periods (P > 0.05). Also, herd vaccinated with different BEF virus vaccine strains showed no
significant differences in BEFNA titers (P > 0.05). The results indicated that the administration of cattle with different BEFV
vaccine does not have significant impact on the antibody titers at different stage. However, significant differences were found
between the elevated BEFNA titers of A and B treatment groups at each time periods (P > 0.05). The elevated BEFNA titers
of A treatment group were 2.48, 2.68, and 1.37 times than the titer before vaccination, 3 and 6 months post 1* vaccination,
and 6months post 2™ vaccination, respectively. While the elevated BEFNA titers of B treatment group were 4.22, 3.96, and
1.87 times than the titer before vaccination, 4 months post 1¥ vaccination, 4 months post 2™ vaccination and 4 months post 3™
vaccination, respectively. This study indicates that the vaccination program of 3 inactivated vaccine doses per year will yield
higher protection effect from the neutralizing antibody titers than just 2 vaccine doses. Vaccines are expected to prolong the
shelf life of milking cows and their production performance in addition to reducing economic loses, which can be taken into
consideration for designing the BEF vaccination program. It may be recommended that initial vaccination will be performed
twice at the age of 4 to 6 month (4 weeks apart) and then repeated every 6-month period (March and August in the north
hemisphere). To achieve better protection of BEF, cattle should be vaccinated with inactivated vaccine every 4-month period,

namely to reach 3 doses per year for optimal performance.
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