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C ~1l~BWJ: 96 .$10 F.112 B 0 J=i~BWJ: 96 .$11 F.113 B) 

100~ 45*11'~ (bovine ephemeral fever; BEF) ~EE~llfr1Fi3~&~~~11'1'~1¥14m*'l1~m, *-1Fi31:.E~ 
j~.&52Jfl~*$~J~WHi:imfi 0 *-1ilfji;f'1.IB~H~ffl Tn73 ( 1984) .& Tn88128 ( 1999) z-&~?1~1*~~li1* , 
~mlitJ1Jf~~~ 1Q55 TCIDso/mL' J))BEI (binaryethylenimine) ~/!'$1rJ~lj '1.Ja-1.7.l<'EJ,)ffi'EJ,7.J< (w/o/w) z~ 
m~·~-1ilf-~m§ 0 ~rn~•m~~-ffL:J=.•fi~•·•&•~m·~~~~---~~;~-~~ 
m• 4-8 R$ifDmG.J:J1Jf~~r:umft-~ s121:g · ~·Wl 6-911§1~ • ~~1*~.J:J1Jf~U~-'if: , ~~-~~i% 32 
1:g · ~•wix~kl 31~~2~~1t~~mm 0 ~m>mR1:£Jl\'IHsoo~1f£~~51~1 · f'1.1~~~7.l<R&>rn•mmz 
•~·~~-~~~rn:Gz~~·~rn:na•wi~•~600~~_t_,f'1.l~~~·~~-~*m•••~tt~ 
!St&~ · ~~~mL:J=.~~~1*~.J:J 0 [* -*'~"* , f-t- ;i * , fMiifi 0 * ~iib ~71'. ( w!olw) iib ~ 1£~Jft4-iffi.1t~ 
&aHtfti;!i-k:t..~~ 0 {5-~i!dHt 33 (3&4): 211-216 • 2007 ° *JJ~~A. TEL: 08-7740520 ·FAX: 08-7700447 • E

mail: cychu@mail.npust.edu.tw] 

41fiE1Tl'0 (bovine ephemeral fever; BEF) n!El3 
t~Jt\ffel$ · *-filEl31$'.ili~.ff.A~tfl~~ · J5JT5 l~fl"J4 
ffel$tt~ffel·~1TM~4~~~*M'~~*fu 
M · ,liffel~:!:~~*74~1~*>'~ · :tEU~&~1L~B"J 
1~*fu1lF1Jfl [6] 0 *ffel~*Tt:l~:!:ilillff [II])'~·~ 
i'I~~~D*Ri§Jll, 1~1tH, 8::$:,&'fl~j;J_i · fu~:tli 
1£l~'I'~ 0 El3:ff~!Jlt~'fl .ff.B!Ilil1!~U!:1Joi~%~1¢11~ · 
ES!Jtt::$:ffeli'l"J-fj~JJ1Ji! · :fr~filJ,~:f*ffl1~Hl~ffi~#iU 
:@:~~~ [14] 0 tJ~[!llf~B~f'dj*{t~ffiFo~ rn~ 

~·@ESIM~Ji:JZ~$~~73~n-~·~Ji:J~ 
~{t~f':\Jm~~1ftfU · :tEtJU~J:~Ji:JB~3i 20 ~·Et 
~~~•~tt~2~~·ill•$mm~~B"1~• 
1J , ~1~~@~J]~X"3z*t±:lt]i,m11\1J [15] 0 

BEFV ~t~!IDH~~ffe)$ • ~:9~~~ ( envel
ope) , t3-~Ii@*a1'~ii8¥~, ~-T5!f!fjjG~;ffj , 
*1J\~ 80Xl40 nm• ~~t!:¥1ffi:B"J RNA (11-12 
kb · 42 S) 15~g [IO] 0 ;!t$:9~~~Mii 8 (en
velope glycoprotein) n-T fil~ 81 kDa · J,~ G ~ 

:if- · fl'l:f±tt~$n!W~t1:Miia · n!m$1'1"JmD¥:1f!: 
!Efl'l , J:lJ51~4~8"J~~lt15B~&:Jf! [4,13] 0 ~~ 

~ [7J ~ 1984-2004 z tJ•n•t*r~!EF¥ntff1&~ 
f], Tn88128 (1999) Znl~fH)f.;W§lmJ~Ji:JB"J~ffi 
~ Tn73 (1984) :tE G !Miia~ 12 fr~rn9¥~F¥>7U 
t±:lm~~·ftWWOl~~~B"Jn•~:f±-~Wn 
t1TlirlJ:•a~~~t$ , ~JtUiUE Tn88128 ( 1999) z 
n•t5K~~~~JT~ffiZfl$~ 0 ::$:U7f~ll;f;T~t11Jfl 
:/i~ZJ!!Jr' ~~ffe1$1JmmM~ l035 TCIDsolmL, 
],~ BEI (binary ethylenimine) ~ffel$~1Mt1ftfU ' ~ 



&ffif6:~U (adjuvant) 250ij7J<§yffi§7J< (water-in
oil-in-water; w/o/w) 2.~t§Yffi~f6:~Uw!N!f.'I11itJFJTu7f 

J'CB'.Z~2.>1~ · illz1it*JT~¥frfl&ffi5E&~EBFsi~rqJ~M& 
~2.4~ · 'filt3ff4, ft4Ed~9£J:42.5E&~M 
WmWrf!J~~llt'f~J\,~ 0 illzJ;)JJ\~iit~f~A ' 1~UJE:•fi 
&ffi1&1*B*ffiJfflJ2.:t11'!17i'l~ID · J:JJFUi'.'BJ:tl§B2._tfH~ 
'!I' w/o/w @ffirq]~PJ~~·5UffiJffiJ'l:i5E&&:~ 0 

fiij~Er-J±~?i ~Jf)( Tn73 (1984) ( GenBank ac
cession No.AY935239) & Tn88128 ( 1999) (No. 
AF208840) 2.41miTl~MF3m5t/Uf* ( El3E!1¥i~* 
if:gRW-J~J]yE;pff5}~) ' J:)~~Xb§G ~lli*ffijffg (baby 
hamster cell; BHK-21) f~~:t11'!17.filW-Jm2.ffl ' W-Jm1J 
{fl~ 1085 TCID50 /mL 0 

mEEi~ic Tn73 & Tn88128 W-JmWl5t55Uf~ BEi 
(Sigma • U.S.A) !li*~11Bif~ O.OOlM [2] ~1511:: 

1& · w;_1~flf~~mJJR 0 ~tmai~&ffiZ~llic::tJr:t 
{t(i7'J~ZmJJR : rffiliJ : :?~~2.mJJR~ 1 : 1 : 2 z.tt 
fJU · :fL1tffff P>G7J<§rffi§7J< ( w/o/w) &ffi [7] 0 gM~ 

70%1¥Jm!1RW 30%i\~1t~i5H~ (aluminum hydrox
ide gel; Al-gel) 1.1%f!~l_lic~ Al-gel &ffi 0 

'*3~1lffl.H~"tSi5! illl~'l!Hl6MU~ 56°C7J<m.:1Jo~ 
30 5t&i~Ffi1t~fJ. · 1J~ 96 fLlfJ~;_:t:g:~HJ~~fL:IJD 
A. 50 µL *IBJffiJ:tti:•Wl · .tf:Z 50 µL Il'.o.1wjifi 2 {ttf.f37U 
J!*lfffi~~ 1024 ffi , :!JOA. 50 µL cpfOffl Tn88128 
W-JmWl ( 100 TCIDso /mL) ' t!LHili.1%f!~f;J1&JiA. 
37°C , 5% C02 :tti:•r§cpjl{T~{'F 1 1J\~ 0 ~{'Fi& 

~fL:IJDA. 50 µL 2. BHK-21 *ffiJfflJ~1-'¥Wl11Bt~ 5 X 

105 /mL ' ~ 37°C \ 5% C02 :tti:•r§;il*lf:tti:• 5 7C ' 
J;)~g[~*ffijffgffeJ~lH&~ ( cytopathic effect; CPE) 
Z•~ffiB·~!E~~IJ'.o.fflcp~:JJLW1Jf!l 0 

1'16.l'ftcff!J.ZJ:l:~~Si ~t$4-6 jjii&M1*ff415 
R~ • 5}~ 3 fJi~fJi 5 ~ : A fJi1J~!i!Jfff~ID1~t~fi w/ 
o/w &ffi-~U;_ ( 3 mL) ; B *JI•fi Al-gel &ffi
~u;_ ( 5 mL) ; A , B ~fJl~1J~Fsi~F¥i 2 3l§l1&¥Hm~m 
•ri&ffi-~u;_ ; CfJi~~5E&f-f~fJl 0 !5R1:ff:JHJ\ 
,~2.ff41JN~fi!W&~-::X-fi1& 2, 4, 8, 10 
3l§l • 3 , 4 , 6@fj jifif*IJ'.o. · 1!1U!E9=1fOm91Jf!l 0 

wtotwmm~mfftt::i!M&ffl.ft5!lfft~~~5 
~m 4-6 fj ii&M1*ff4 30 ~ ' 4~HJl 10 iI~nM5t ~ 
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-*JI: A, B ~*Jl~1J~!i!JffmID1~•fiw/o/w@ffi
~u;_ ( 3 mL) 1& · A fJiFsi~F¥i 2 3l§l1&¥J:fm~mt~fi& 
m-m;_;Bm00~43l§l~¥JM~•fi&ffi-m 

;_;cm~~5e.&t-J~m·m1:fm~•Zff4~• 
fi!W&~-::X-fii& 2 \ 4 \ 8 \ 12 3l§l ' 6 \ 9 \ 12 
@fjjifif*IJ'.o. · 1~U!E9=1fOm91J~ • 

w/o/w mm~m·ll~Bttt::~~&~1J~5 ~ 
m~±ftmZJzm~415~·n•~~5~~~• 
fi&ffi2.t-J~m·g*10~00~43l§l~Jm~•fi 
@ffi w/o/w -~U;_ ( 3 mL) ' •fii&&ffi*Jlfl~ 
~5t~~~·~JE:Mf*illl~~cp~:JJLW1Jf!l 0 

wtotw mm~m3l::tt::ffl.H5!lf ftm~~5 ~m 
~±ftft415~·n•~~5~~~•fi&mz 
tJ~~fJl ' g)1~ 10 ~Fsi~F¥i 4 j}§J§JL~•fi&ffi w/o/w 
-~u;_ · ?R1:f f~~,~2.ft41J~:t~fi!W&~-;;x•rm 
1&2, 43l§l • 2, 4, 6, 9, 12@fjjif'Jf*IJ'.o. · 1~U!E 
9=1fDm91Jf!l 0 

*P!~'l'i~m&Hi~Si M§P>G:ktJJfo/Jcp1c,,z 13l§l 

ii&BALB/CJ1j\~# 15 ~5}~-fJi' ~fJi 5 ~ • 5} 
55Ul--~ w/o/w &ffi , Al-gel &ffi& PBS , ~~1}~!m 
~u!}i 0.25 mL ' =j}§Jf&tm~~-~U ' ~1J~~[gj}§J8~ 
fltt1J\~Jf:ZH!!flli*ffijffgjl{T T *ffijffg:!:~7f~,~ ' 1~U!E 
*~~!N!&ffi5E&i&i¥J1J\~2.*ffijffg'[:i5E&&:~~1J 0 

1J~ 96 fL*ffiJffiJ:tti:•§cp · 7t:IJOA. 50 µU~UV ~1Jt2. 
10 {frfffi~ BEFV Tn88128 ~151tW-JmmJJR \ ConA 
( 1 µg/mL • Sigma) ~ RPMI-1640 :tti:•Wl (GIB

CO) • R:IJD/\. 50 µL ~Jlil~11Bt 8 x 106/mL 2.H!!flli 
*ffiJfflJ~1¥Wl · 1J~ 37°C , 5%C02 :tti:JU§cp:t:g:• 5 7C 
1&.tf:Zt:l:l ' J:J§l}]~;_~tgmfL:IJOA. CellTiter96® ~ 
~U (Promega) 20 µL · 1.1%fl~f;J1&Ji@l 37°C , 5% 
C02 :tti:•fficp &:~ 4 1J\~i& ' Jf:Ztf:l:l:ti:•§tJ~ anthos 
2010 ELISA reader _Li~U!E 492nm1&'.~2.~7'tf~ 0 

WU~ti§B (stimulation index) = ( ~,~fJiL SJZ~ 

oD fl - ~~fl) --;- c ~mJJRwu~t-J~~*JIZ siz~ 
OD fl - ~~fl) 0 

~~t~*Ji J,~ Office 2000 89 Excell (Microsoft • 
Bellevue ' Washington • USA) 1'FWl*-4~fJ. ' H;W 
siz~n•,a~~m,&~~t•JE:tt;WPM~· 

5t~~tt~mt-Im•~*z~•~~1:f•~ttm 
:W 0 
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~li5J~ttJz.tt~~~ m&w!o!w&ffiZ~~4 
mlt1J~ · 4 ~fkl:fl-~ 64 {-i'f J;J_t · 8 ~f&J'!U:!:$J~ 
15~ 256 {:g: • ~~Mt~-~ 4 @J=l · mi~~1J~ Al-gel 

*~&ffi*ll c **P<o.01) • 1&=g-zfi~ma::tJ~~ 
32 {-ff • ~~Mfiit~*l 3 @IJ=l C Fig. 1) 0 /f §ti,&tij 
~mffzt-Z~fim:a~•T~·~s~~~~32 
{-i'f J:JT 0 

w/o/wgf83~f5tfftt=iMM&ffl.H5!1f~~~~~ 
A *llFa~~~ 2 ~:fm5mt*fi w/o/w &ffi-'.19\'U.m · 4 ~1& 
~.~ff4mR::tJ~_tff-~ 256 {-ff J;J_t. • ~~Mt~· 
~ 9 @IJ=l 0 B*Jl.Fa~~~ 4 ~:fm5m:Jifiw/o/w&ffi-'.l'l'U 
;_ · 12 ~f&~Jt,~ff4mR::tJ~L:ft~ 256 {:g: J,Y,_t · 
~~M~•~ 6-9 {~J=l 0 /f~Fa~~~ 2 ®J~ 4 ®JJ'GmG 
w/o/w&ffi=::Xm& ' :!:$JPJJ,j_~f:!t4!tffe:~-~z 
1§"'.S&f*~)J~ (Fig. 2) 0 /f§ti,@'.j'tj~~*llff4Z~ 

fima~•T~·~s~~~~32m~T·~~ 
m~~*~~&~m·~12~~~~•rr&ffi· 
/f31UA.1&•Zmft1f'Jffe:~l!lif~J\~ 0 

w/o/w f5tii~f5t·!i~fij:tt=~~&~t.J~~ /f 
rgrni1::X·r~9£3:41:E:5t~JW%~='.l'l'U w!o!w &ffi~~ 

&:tm5mm& · *~W~~*~ a · :!:$J~fffPJ/f .Bl&~ 
mJ:JEm:B-~ . *'~'11:f:t 0 m&1&Z$5foma::tJ~PJ 
J;J*U~-~ft 32 ff¥ j;J_t (Fig. 3 ) 0 /f §ti,&!ijWiUJl 
·f~9£3:4flif:!tt&l/:~:5t~'f'l!fID · :5t~f&JW:fm5m1.!~t& 

12.0 

** ** 

Fig. 1 The effect of adjuvant on production of anti-BEFV 
neutralization antibodies in calves after immunization with 
BEF vaccines. Fifteen 4-6-month-old calves were divided 
into three groups with five in each group. Group A ( Ill ) 
was vaccinated 3 ml of w/o!w vaccine, group B ( Ill ) was 
vaccinated 5 ml of Al-gel vaccine. group C ( D ) was 
used as the non-vaccinated control. Difference between 
group A and group B was analyzed with two-tailed Stu
dent's t-test. **P<0.01. 
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Fig. 2 Production of anti-BEFV neutralization antibo
dies in calves after different boost immunization with BEF 
w/olw vaccine. Thirty 4-6-month-old calves were divided 
into three groups with ten in each group. Group A and B 
received a prime vaccination of 3 ml BEF w/o/w vaccine. 
Group A ( Ill ) boosted two weeks later. group B ( ~ ) 
boosted four weeks later, group C ( D ) was used as the 
non-vaccinated control. Difference between group A and 
group B was analyzed with two-tailed Student's t-test. 
*P<0.05; **P<0.01. 
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Fig. 3 Anti-BEFV neutralization antibodies duration in 
pregnant cows after immunization with BEF w/o/w vacci
nes. Ten Holstein pregnant cows ( 1-298. 2-279. 3-281, 
4-283. 5-284. 6-286, 7-289, 8-293, 9-295, 10-296) were 
given a prime and one boost via the i.m. route with 3 ml 
of wlolw vaccine and bled every 1-3 month ( 1 M, 2M. 
4M, 6M. 9M ), till the 12'h month ( 12 M ). 

w/o/w f5tii~f5t3l:tt=ffl.H5!1f~~~~""t~ ft4 
1:E~fiJWJ'GmG='.l'l'U w!olw &ffi~~& :fm5mm& · m 
&~Z$~ma::tJ~PT~•~-~1:£32ffl~_t 
c Fig. 4) 0 /f m&~'l'~*llft4 zm:a~~ 32 f-ff tJ 
T' RP~~•rr&ffi' /f31UA.1&•Zmft1f'Jffe:~l!lif 
~,~o 
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Fig. 4 Anti-BEFV neutralization antibodies duration in 
heifers after immunization with BEF w/o/w vaccines. Ten 
Holstein heifers were given a prime and one boost via the 
i.m. route with 3 ml of wlolw vaccine and bled every 2-3 
month till the 12" month. 
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Fig. 5 Lymphocyte proliferative responses in mice im
munized with BEF vaccines. Fifteen 7-week-old BALB/CJ 
mice were divided into three groups with five in each gro
up. Group A was vaccinated 0.25 ml of w!o!w vaccine · 
group B was vaccinated 0.25 ml of Alum ( Al-gel ) vac
cine . group C was vaccinated 0.25 ml of PBS used as 
the control. After two weeks · each group was boosted 
once and sacrificed at 2 weeks later. The splenocyte were 
culturee with UV-inactivated BEFV ( 1070 TCIDsalmL) 
and concanavalin A ( 1 µg/ml ) . Each splenocyte sam
ple was plated in triplicate. The proliferative response was 
measured by Ce11Titer96®. The stimulation index is defin
ed as the mean of experimental data divided by the mean 
of the unstimulated control. 

*'8'*1f:t~~&Jii~~ *~ BEF @'.ffi§B@1&8"J1J\ 
.~t . !f:X;ltij1l!Jli#'f\B$ffil@:IJOA.*~ UV w~~tz 10 f:g:;m 
~ :::f 131t BEF WI 'fl m )ffe , ConA ( 1 µg/mL) ~ 
RPMI · :U'(J:iHit 5 7C1&!&t±:l · :!JOA Cel1Titer96 ~'.i!fU 
&• 4 1NJ~H& · 1~U5E;it 492nm1BlffeZiWl:Ytf1i 0 ¥5 
:lf~& wlolw &ffi*Jl.Z#tB$ffil@ZwU•=H~~:ff;;J f'EDn'( 
ConA ~'[1~1W~*Jl.& Al-gel &ffi*Jl. • I[~ w/o/w @'. 
ffi~gwu•mB$ff!Hfilt~7J1i c Fig. s) · •~*ml@·r1:SB 
&&• (cell mediated immunity, CMI) • ~ TMWJ 
m'IHH~lf'[1J:tMEE ' illz1§7X'5(J:ili~JJ~&~i3.!IJT!H~mm 
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~BWm!ffe•~fz'c'.i!fUfffi!lJJ:!tii:'.±.!'EDWJAzmR 
&m7Hc·f'!·r1:SB&&• · Jf,~l!Jfo/J~~ma&• · 
®m•~mHB"1~8Wm!ffe1A·*~~*&B"1m 
JffePJ~g~m@JmJffeB"Jrrs·r1&• · s rmifst·r1 ° m!ffe:IJo 
-1.fz'c'.i!fUli~tttm¥1Eli~tm!ffe · R•1fj'.&S"Jm!ffei3 
JA~PPJ1~tUN!'EDB"JmR:h~ [3] 0 ~gg~1t-Elfo/J:fEH~ 

~&ffffz'c'.i!fUB~i@/\+1fE8~~ · §§rJ.L-_'Ai\*i,1t~8 
g (aluminium hydroxide) fD~M1t~gg ( alumin
ium phosphate) :ITTtiff~ · B!J'?zB"J{~Jl'li±!AU&A. 
U&ffi · WrffiWfz'c'.i!fU[J'IJJl5:U'(1f&*.il~ (particulate ad
jw~) fz'cm 0~gfz'cmWmJffe1§~~~ffl~~: 
5fU ffl ~g ii zfL ~ C alum-precipitated) & 5fU ffl ~g ii lWl 
flftm!ffe (alum-adsorbed) B"J&fff [ 12] 0 li1f~1!3t~ t±:l 
ltii§:i3"Ji\*i,1t~gg~ mg PJlWlr&¥"J so-200 g B"J~ 8 
W · fEl~§ilB"JlWlflft~:lf 1f:!:5E:U'(mJffeE8 pl ( isoelec
tric pH) ~~ll.1.&&r'iHl£13"J pH fii ' 11£~~11.1.Ml"J~ 
BW~w~~ ' PJglkiJ fwlE~B"Ji\*i,1t~§g¥5-El ' 
&z · r'ED~~m.&B"J~ aw~w~ggff:5RJG:::f~5EB"1¥5 
-a- 0 ~gg~~-@mz&&s"Jfz'c'.i!fU . IEl31~?JT5 rms"J:!k1.!E 
&••~·~~~ttr'ED~~~•ii::<±.~mttB"J~ 
ffl · i'&~~-@*~<l~ffl1:EA.~J!B"Jfz'c'.i!fU 0 fEl~ · 
~1£•~111¥JJ:kJA~fflB1f · ~1:Ea:~t8"Jg51.v:s rm*"l 
~@£MB"J~:!k&• · 1MmPJ~g~ff:5PlG'ff'f1~H=Hi 
~•B"Jff m Jffe~.±:~~~~~·rttili~:U51:m!ffe*Mffe 
mJffe1:ERP'rJ1HIE881frsi*"J~ 2-3 i1§l • ~P~l:W-'!18"1 
131tE)ifl$ffiijfil C macrophage) fD$1l::tffiR;r;*lC 0 rm 
1:E:!tBliH~$BmPJ~Mrn~A~~~~·WOO 
$ '[1 '.i!fU C detergents ) ~ 8 B u~ ;f~ ~ C Bordetella 
pertusis) 3K~:IJO{z'c'.i!fUE8~~1J • {El:!k11E&•[J'IJB~i±!, 
~J:~:IJO • ffi:U'(~§ilB"JJ::HM:!tff~:lf (short-term dep 
ot effect) [3] · .t:tmrrn1'27J<'.i!fU~ (water-in-oil emul
sion; wlo) -~tm5~:5ffitJ~:X:;t~g5 rmHB"J:SB&& 
• 

0 Jltll.1.&W:zfs:ti}f~$Al-gel7](W@ffi*Jl. (Fig. I) · 

~&~Zfir'EDmR:h~~32ffi·r'ED~M~~-3 
fl!fil~ z¥551H§ftJ 0 

rffiWfz'c'.i!fU~rnrrnfDW00$'[1'.i!fU?JT*Jl.PlG ' ffi:::f[J'lj 
i3"Jrffi:f§!7J<:f§B"J.l::ti9U · PJ~~RJG1ffl1'27J< C w/o) , 7J< 
1'21ffi ( o/ w) fD7J<1'2rffi1'27J< ( w/o/w) B"J:::f [J'l]imlf 
:f§rrnw [31 ° ~ ®fz'c'.i!fU1:EmR!l::<±.~~tnt_tfof~.e;;:::f 
jG~fz'c'.i!fU (Incomplete Freund's Adjuvant; IFA) ~ 
:::f ~ ; fEl~:!k11E&•~JJH§f-frili1~&§4=~ 0 *1ffi1j'iij 
1'2ff S"Jm!ffeIDRJG7J< 1'2rffi'fL'.i!fUPJ J;J 11Z'[::kJ:ili*E)lfil$ffil@ 
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t't--r ' ~~¥U#*EH:s~§-' ' M!l}rJ1LJ]HEl*,§_;f,itj::l8"JmJ 
#f~mHlJm~lID?fifliHJE · IBW:tiM-filE13#fBtg~~¥U#* 
B¥5 · rmf:if?:Witt~~#*B¥5~1filtj::IB"J:J1LJJ¥: · ~IJ~WIJ 
~&i±mftfDmU~§c·[:i,'[:i,PJTQ,~J[B"J 0 ~U!·5tftB"J~ 

mHJ§filPJtJZ¥115~7::¥U~~ · Q,~J[El3Rti51tB"I§c'l:lmHJ 
§fillf:z 1~z · x ~ ¥Jt1fil $ B"ImJJ¥:PJ .L-j, m1 t§c·f:i,mHJ§fil 0 

E13ff4, ft4Ed~2Jz-84Z.m91~~ili~~.~¥5* 
tj::i (Fig. 2-4) · ~- w!olw ffi'.ffioH.filEl31Jt~1~!fiU 

~~:x-'3z:~mRziii± 0 

1:~1;;1~mJJ¥:PJ¥U~mJJ¥:B"I*i'l'i•nJ( · tzom~~• 
( liposome-entrapped Ag) [9] , ±fo/JPJ[)jffW~W~~ 

[)jf M ~ (degradable polymer; nondegradable poly
mer-entrapped Ag) ~~ilfo/JfElffl 3K& ff§ m~ f;j: 
:@IU · PJJ,,j,:§tfMfDJT5mG::f~:k1J\8"Jfl'.&F*R · ~ffl¥
MA~PJ~mG•fil~~m&~M~ttM B"I~* 
[5] 0 f'!\rm · Jl:t•tt::@IUB"J~fiffl~;fEl&~*lB"J · ®ffl 
:lf~-~~*~7JRm!J¥:Hiffl:lf~¥-@98"7ttM · 7t:1t~ 
:ttmJJ¥:A;tE1&~~NB"J·1~15t--r 0 'E.Lm~f6::@1UB"Ifli*~~~ 

~~~f~:t:~n · fEI.~PJs l!EIJ~~s"Jm&&lff! · t& 
{JJ~Jt~~B"Jf]tf11 ° Jt@B"I~~fl'.&*}f:~ ( non-particu
late) f6:~U9DmHl§fil~* C cytokines) , mHll£iil*& 
CpG-ODN ( cytosine-phosphodiester-quanine oligo
deoxynucleotides ) ~ ~ jf]T- f~ f6: :@IU {JJ ft titf JE ~~ 
t~ · ~~5fJrf6:~Ui3"JmG:2fs::t:r'CD · !t!l~JJ1.NH · {El.~P>G 
:2fs:LB"JWM{]Jg$t£*§ffi'.ffiL~ffl 0 

FJ.f~s"Jtt::@IUlff!trn~5fj(B"Jftil~mJJ¥: , lf'!.i:kmJJ¥: , 
:illz~J:IJJmJJ¥:f-tif;m&mHJJm · tJ~¥Umr'CUm&man 
m , mr'CDmHJJm~tfl·r1m&~n · K~~gmf'CDtj::lfom 
9:1JfJi·~&~9B#*B~m9±&iEJm•~~ 
f:if?:~5fj(JJB"Jm9 [3] 0 Jl:t:9~ · F!f~B"Jf6:~UZJJ\Jff!~~ 
.RH8"J:fl5E'l1 , r'CD~~·fi , ~lfu~ffl , ~Jfu~~ · 
RfJit~ilf! [IJ 0 fJ[[llo~,§~Jff!ffl:lf~*.fil~liJfo/JZ.f6:~U.L-j, 

~m~~tt:MC~o~)-~~il-~* 0 &~·~ 
ffl B"J183fDWlID$'[1:@1U,fi!J1Jilff!~f~lf25za · :illz~J[*.filEl3 
Mt~B"J ifr:i~tgiM · ~1:1 Jt~~Jtffgfo/J~'/5~rm~P>G~ 
~B"JikJJE&Jff! · :illz~rlW:1tf-llift~·11m&WWJ~:@IUB"J 
Mffl[~·~mG~5fJT-~f6:M$B"J~~ 0 

:;;fs:titfJE~~~ffl Tn73 & Tn88128 ::f~if.f~Z 
BEF 5tl~lfH*~,fiflf* · tJ BEi ~::f 115ft:@IU · liet~ 
m•zt~M¥s~ · 1~m•~*~~&:t~7:ugJJ · m 
7'G~f:il?:WITMJflz~lilmJJ¥: · ~11:tm&1&PJ.L-j,~~ 
wU~f'CDtj::lfDmRJJfJtz&i± [2] 0 :iJOLf6::@1U~fflJj( 

§rffi§Jj( ( w/o/w) z~;f§183~ ' *i!iffi!iJ~{a;~lfutt 
Jlt ' tt!lttt~{.V:::f ~&i±~3f'.§~ ' ~~~~*~&183 

~&ffiz 11~~ · >7~li1i zmJJ¥:PJ tJ·r~wwu~~~~m 
mziii± · rm'EL:lf~rrnli1ii7'JzmJJ¥:J'!U~*i·r't•n-J( · wu 
~~~~mRziii± · ~m•r'CU•Wu~•~ 6-9 @1 
J=J.L-j,L • mf~4!!t~~-if.Z.~~f:if?:~JJ 0 E131J\~ 
Zf~A~:iFf~,fi w/o/w &ffi~g!fiU~#*BmHJJm:t~7i · 
~~~g~~mHJJm·11m&&lff! · ~~:a~1&1t4!!t~.~tj::i 
r?itA.~M 0 
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ABSTRACT Bovine Ephemeral Fever ( BEF) is a bovine viral disease that is transmitted by cul
icoides, its outbreak in Taiwan and Southeast Asian countries is periodical. To develop a new oil vac
cine, we used both the Tn73 ( 1984) and Tn88128 ( 1999) strain as the master seed, elevated the 
titer of the vaccine to 10° 5 TCID5o /ml, and utilized BEi (binary ethylenimine) for the inactivation 
and included a special formulated water-in-oil-in-water ( w/o/w) adjuvant. In the field trial, this vaccine 
was tested on 4-6-month-old calves, the animals were given the initial vaccination, followed by a bo
oster dose 2-4 weeks later. The highest titer of the neutralization antibody was observed 4-8 weeks 
after inoculation, reaching 512x and with the peak lasting for 6-9 months, protecting the animals over 
a period of 1 year. This new w/o/w vaccine is far more superior to the conventional aluminum hy
droxide (Al-gel ) vaccine; the latter only gives a titer of 32x • and the peak lasting only 3 months. 
The w/o/w vaccine is highly syringeable and retains the advantages of both the Al-gel and oil based 
vaccine, which means, it stimulates not only the long-lasting antibody response but the activity of 
cell-mediated immunity, providing the effective protection for the herd of cattle. [*Chun-Yen CHU, 
Jan-Jin CHEN, Hunter CHEN. Effect of water-in-oil-in-water ( w/o/w) Oil Adjuvant on Long-term Anti
body Response of Bovine Ephemeral Fever Vaccine. Taiwan Vet J 33 (3&4):211-216, 2007. *Corresponding 
author TEL: 08-7740520, FAX: 08-7700447, E-mail: cychu@mail.npust.edu.tw] 
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