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ABSTRACT

Many studies have been performed on the bovine leukemia virus (BLV) since bovine leulosiz had been
reported in 19628 in Korea, However, there was no report on the ultrastructural examination of BLY, An
attempt to detect C type wiral particles in the cultured peripheral blood lymphocytes of Holstein Friesian
dairy cattle, waz made to determine whether in vitro viral expression might be nzed az a reliable method to
identify the cow which is likely to transmit BLW. In transmission electron microscopie (TEM) examination, the
virng patticles were found predominantly outside of the lymphocytes even though a few particles were also
observed within the membrane bound cytoplasmic vacuoles, All of them were C type particles consisting of a
cenfral, electron dense core separated by a clear area from alimiting envelope with a unit membrane stmeture,
Wims particles were easily detected in the lymphoeyte which was cultured with medium supplemented with
either T lymphocyte mitogen (conconavalin &) or B lymphocyte mitogen (lipopolyzaccharide). Identical wiral
patticles, although fewar, were also consistently present in the lymphocytes cultired with medium which was
containing foetal bovine semm (FBE) only and which was containing neither FBS or mitogen. By contrast, no
virng patticle waz detected in extensive examination of lymphocytes before culture. In conclision, the BLYV
cultivation and detection methods established inthis study could be uzed az atool to identify and eliminate the

cattle which can transmit the BLY.
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2MEW 2 1871 Leiseringe] 2] Foh b
Klaipeda #]¥bel| 4 AF53td 42 Al x g=asd a7
4 B2fe] FAH AL B U3 Ao FHzo|™ (Bumy,
1987; Schwartz & Levy, 1994) 18783 EZ42] Siedam-

grotzkye] 21#] ARAE] 7<= 4o (Bendixen, 1965).
A E 2. Lol w] vlo|® A (bovine leukemia virns,
BLV) zhgef| 23t = v A A9 EW (enzootoc bovine
lenkosis, EBL)F v]A94] Haol+ 23t Aoz g8
41 APEA S0 (sporadic bovine lenkosis, SBL)
o2 vppeldleh SELE 39 ole] o2 & 72
LA e EBLE 44 o3 A3l 32 4
e} (Olson, 1974; Burney et al., 1978; Rebhun, 1995).
BLVYX EBL& #1<ld= «#A 3]lov Retrovirinae
#2] COnecovirinaeob=hd &350 HTLV-BLYV I

T Deltaretroviridae£2] wfe]g2 o] e} (Chevallier et
al,, 1998; Dequiedt et al., 1999). Refrovirus Bfe] &2
Hefell et ALB. CH DY §5 R 2 v 5l
wH BLVE o & C-3¢] &5P9 (Felds et al, 1990;
Murphy et al., 1995), A, &, 7|HH B |8 =
FHrulupe|HAx C-3ef L3k} (Miller et al., 1969;
Fields & Knipe, 1990, BLV: Atgh T-D=F a4
vle|# A (human T-lymphotrophic virns, HTLV)3} +
24, oA o2 waed Wi el 2y
& 2uHA o} dFFEAEEL Y Aoz 4
ZE 7 ¢lo} (Maruyama etal., 1989),

Miller et al. (1989)2 BLV| Zhdx A2 whsd
& W] FAaAEA
microzcope, TEM) 2 2 #aksle] C-F wle|2 A5 A
Zoted AFete o (Miller et al., 1972), wlo|g| A 2+
el A A7 I o]F A& T EfEhelA A
=53 4]+ (Ohshima et al, 1977; Baliga & Ferrer,
1977) ¥ wfe]gl~> CDST & BE CDS B-Y=TF
AA= ofefEe Aeg ?J_'E%Jﬁ ¢k (Schwartz et al.,
1994), B3] T-PY=xF 24923 BA (mitogen) 2 A
Aae A dtolEs ] Sty shen
(Sordillo et al., 1994; Pveon et al,, 1996) B-gxF
mitogen2 AH7pete] AHE A= fAfztA] g

{tranamizssible electron-

A giet.

BLV| 29" 4 4 Tt abel#HLgE /A2
2471 ‘Iﬂﬁ‘—"ﬂ FE5E AEst =efA|Fle Hel o
Aoz I3t HE &9 £ 31 A e,
a4 1’ ’i%'% W= Ayt T2 AA oo (Johnson
etal, 1991). Z&vf wiof HzFe A3t wpojss A
it 9 & 3 06 AT LRI 8
Eob= AR o] B 3 (Weberstal, 1987) o] 2 29 %
2] Helef 3t wpelal s wickzdal Aot £ B
¢= 4 BLVE Axbslr| grdw sictsle =€
1717 3 A ARl AW T4 vhde] o4
1= Fhef(Weber et al., 1983; Miller et al., 1985). =
A 19823 Junetal. (1982)¢] Hzx2 Byside
™ Yoon etal (2005)2 2Ty AP ET g5t =
W 2% u sleh Suh (20046 Slebel 3 2a
2] 54.2%7F BLVH| b=} sletx shed Azt
7 Ff e BLV 47k dat a3 wrt ¢17] =
F4 BLV #H4| o4 &4 f=7F W BLVE ¥
HAA AAER|A 27 afols YRS PO
A 2T HYY W PEE L ER TR B
“ste] gl EBL 34 4 & BLV AEY <] 4lv &
F A3l =i zs AW ke 9] He
B A7E S

rL

E

\.l

JERET

1. Y =44 2 BLV EA[HA

G AGdA AaEal 34 e Eamk
Az AA% dxPA2 2 AT Agsigen
Qe vl e 2 ¥ §407 (K, EDTA)} $52
vacutainer (BD 6457, California, USA)E o] 435 ]
sl el BLY &4 734l Leukose bovine agar gel
immunodiffusion (AGID) ZVE (Synbiotics, Lyon, France)

o]-gsle] Arlsigict & Zl =% BLVY gpsl U
padl H% AT 3% 5 Qe e Axi
£aol weh S ohed, 26mm FAZ BE gols]

15 Eol Sl ofdEA W O ART & ¥AL
Zizhe] welle] el 72217 ok A2 A wHAIF



Foon S8 etal

5 2=g P,

2. BlO|H A B

ape|E2 Wi oF A A AF T dxgd 2 500
xgefla] ST AAE 2 HET 2L Rejsle] BEF
2] Histopaque 1077 (Sigma)S AH7FEF 2 1,500 % g4
A1 3083 9t HEFE 2t (Stock &
Ferrer, 1972; Baliga & Ferrer, 1977). Ble]& 2 njof2
el 200 &<} A (foetal bovine serum, FBI) o] 3
71 a-Minimal essential medium {ot- MEM, Gibco )+
Conconavalin A (ConA) (Sigma C-0412) & E. coli
0111 : B4 lipopolysaccharide (LPS) (Difco 3922-25,
Michigan, USA)E 742 Spghrl T 100 pg/ml ==
2 bt wAle Azsac 2o HaFe Al
Abgtaall o 7 33 A& oF2 trypan blue dye exclusion
test®. abo} gl MEF 2RSLT 2% 10°A /LA =
== M el of 4704 Y2 F 5% COp w7l A 72
Alzb Zob o) oFsled oF (Weber st al,, 1987), BLV7} ¢
g5 gle FLK AxE ofadz vlelsiz o4
a7 fsted Algel FEbeie

3. My

Ap 9Tl A% wdgas 2
g S8 vt 9E=FE 59 €l
A2l A AzAF F BLV gpsle] Hd G=284
(MCA162, Serotec, N, USA)2} wA g4 A5 e (Dako
K0679, CA, USA)E o|4sted AlAskadct,

b

yaelA A
A =]

I"—re |ﬂ

A HEHOIZ BES 9 A=T A3

AN A TS H#] Weberetal (1973) % Chol
etal. (2004)8] w4 wiel Q=3 E A 2sigich A
BaEh =T 29 2k 2.5% Glutaraldehyde (0.1
MPFPBS, pH7.2)8 Arsbeled 247t A pAsge
m, 34 PBSE 33 ME T 1% osmic acidZ 24|32
b FoAstac sz 33 10844 dAEE
ol T g dlutEedl A 35 30270 2E By
of 2 T 232 Awb&3) prophylene oxide (PO)E.
Hgom, 11 W &2 1023 AT F 4] PO 42
o7 3087 Helsigdd. A & Eponate 12 kit
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Table 1. Cultivation and detection of bovine leukemia virns
(BLV) by electrommicroscopy of peripheral blood
Iymphocytes from cattle

Treatment
Cultiwation
tire FBS+ FBS+ FESQ M ediurm
Conal Lp3? only
Ihrs 0? 0 0 0
ghra 0 1 0 0
Shrs 1 9 1 0
12hra 5 10 2 0
24hrs 10 6 1 2
48hrs 10 6 3 4
T2hrs 2 3 2 6

! Concentration: Cond (5 pgimL), FBS (20%). * Conosntration: LPS {100
peml), FBS {20%). * The munber of lymphocytes expressing BLY
particles per 100 hmnphocites.

(Pelco 18012)2 A%, xr] g Fsle] zobdn
(Leica LG, Germany)2 AAsgch A28 2dkEs
3 & o) =ef BEete] uranyl acetate 2} lead citrate
Z o7 9, 7] FeM Axste AAEnFcR

AHAT, el AN ARAE BT )P
& AR QIEA AT T 10049 FzFe o)
vle|®E A~ 3 X E TEM (Hitachi 7100AF, JTapan)
oz B

4 =
1. BfQt = ol el ey

HE=FE fefety] A AFI F44 = BLY
A AR A8t (Fig. 1) BLY 884 opddd+ A
el ol&stsich BLV 884 B4 &of H=T8 ok

st & BLV gpSle] o5t ©=E g ofote] o
AgAL AaE A b FEe] M Zal A
249 A P e 8RlE S glgos BLY

%
sh 24 A o oefjekE gET M pAEREe] 3t
29 =) 9} (Figs. 2&3),

2. BLV bf2t 7AF Za2t

EBLS| 93 49 9I7E Ao e 4
= BAREE W whelEa 9t HERA) o
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Fig 1. Precipitation patterns of agar gel immunodiffusion test
for the detection of BLV —antibody {1 and 4: positive con-
trol sera, 2 and 3: positive gera, 3 and &; negative zera).

o, T2t FBS#F T-HETF mitogen?] Con AZ H7F
ted wj eFst " EF A= 04z ZHE BLV YA
FAF G o0 244100 100718 H=ZFE 1070+ A4
afele] st FEFH 1 whebet FBS4) B-g=F
mitogen ¢l LPS FrbwellA e 64105 H =7 A
zhete] 12412k 10702 74ab ghe] &A= ¢ict FBS
b FolaE Pl 9AIgEEE] Bbelelart sHEE Y
ot sk wholed frb Ao #FAEI|IE o
3ot FBSst Y27 mitogene FH7WIA 2 24
A= 242 ZH4E] ape| BTt S gl

af oFat %‘E-T“-"ﬂ et A=A Aapgst HFG]ﬂ
A EE A gl #EFY G d¥e A=
e +XH3F—~ F=z oel= 2AFgE E'I(Flg 4)
Az el ¥ gle Adz=s $EEYS 2
W&z HEsteld o ol vpelElay =A%
53 g=7 ulM 2 ¥4 nuclear corert 3
!
=

B
2

=T e Aeel 249 =2 w9 waks] A}
D=7l B2 FRE(A-F] vpelgs =2 1m)is C-
3 wle|el~) FHE(Fig )57 = shygen A xzaus
Z3 vher e 2 do} (budding)H T g1 ve|F
2= FUEAS (Fig 7). <53t A=z ghe=z )
3 wholElar SAE ¥RES nucleccapsids
Y ¢led2 ™ nucleocapsid FHE FHI o

2

il

Fig. 2. Cultured lymphocytes of BLY zeronegative cow.
Immunostaining with BLY Modb, Theare are no
positive reaction{Megative control).

Fig. 3. Cultured lymphocytes of BLYV seropogitive cow.
Immunostaining with BLY MoAb, MNote the mamerons
brown positive reaction detected in the cytoplasm.

Az ¢ly FAHE C-F el Felg FHix
Qe A B shelEag =) 27 90100
nm3 T nucleocapeidie FA 4060 nmgef. PY=F
A wiefE wle|e A FLKA 24 #2352 BLV
(Fig. 5)<f Hefzid o= FUsiaidt

] &

BLVl 2498 % Tt AR vhelgar &
FM E£2] genomic DNA#| 4F1Ee] provirus2| 3]
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Fg. 4. Lymphocyte, Mote the BLY particles in the cytoplasmic vacuole (arrowhead) and outside (arrow) of the lymphocytes,

Fg. 5. FLK cell. Note the BLV particles outzide of the cell {arrow).

Fg. 6. Lymphocyte, Developing staze. Note the crescent—shaped structure (arrows) formed on the eytoplasmic membrane.

Fg. 7. Lymphocyte. Note the BLY particles budding from the cytoplasmic membrane (arrow) and typical C-type virus with
compact nicleocapsid (arrowhead),

2 Y7l 258 (Schwariz, 1994) FPNE = o2 BLVS] D SABF o}g v 9 24
J 899 24 Qe gETele wheles 947 W B2 (Gupla ot al, 1982 & 1984) HEQ) Aoz F
EAeA @ed AA WA BLVA 2R9EA B35 Anm 9 39d BLVE S A 53
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A} ZAAPePE (polymerase chain reaction, PCR)¢] 7}k
Uk ez o457 §len, o] Ao zE BLVY
79 wE sl $AA4E HAT 4 2lek(Ballagi
stal 1996) m= o2 ¥4l 7d =T W PEE <
#obd el Sl 29 YETAARE BLVA 2
Z5E Aoz odwA] gld (Baliga & Ferrer, 1977).
BLV &Hl| <f4 a2 g7 wioF 27 36% &
A1 pele Sia7E W FE A fof %] Wy A
L7 BuEe] gl7] W] (Weberetal, 1987) 2
FAe 7 wlA vbgE <45t BLVE &2 A
=sbict.

WA BLY e sebie T-d=T 29
A8 (mitogen & #l7lel A7bete W el el A
== ghcf(Sordillo et al,, 1994; Fyeon et al., 1996;
Trueblood et al, 1998). T- ¥ ZF mitogen3 concona-
valin A (ConA)%} phytohemagglutinin (PHA)S <]
AFaEted 00 (Olson etal., 1970, Weber et al, 1973) 2]
A2 H=2] DNA FHE S 322 A
Yuyel e 4F 2% T-PETH 235 B0
Shi% ¥749 o2 B-YE7e DNA 944 =% o
= AM=m 9w gloh(Paul, 1977). FHAE F7bste]
A9y WrTE Aokt AR sk Do
leukin-2 (IL-2), IL-4, IL-105} gamma interferon
([N Fol FATE B2 TR T-9=77
2|5 eytokine = PZrole] FFHH G FHE
29} B-=Toh B4 FERIE
9a Ae S Bez AT Slof (Reefe et
al., 1997; Trueblood et al., 1998).

HA7A B-Y =T mitogend 75t BLVE #f
Fi 9T wwe gaedt £ A¥Es o ¥As
T-Y=EF mitogend vf3trl=]|z BLYV LH & =315}
v ArE HAdFYde T-HZF mitogen H7FA
BLY} jop 64100 el hesinl 43412000 7}
4 o] A4 BT (Baliga & Ferrer, 1977)2F
2 AFAHEE dREtYH ¢ B-93EF mitogen A7}
Al 124)78 71F Bhe] #AEe] T-8 T mitogen
7P R wpelel EH o] o] Hy oz Eql
Hdort BT miogens] ] HE Hel= G2
Aoz Ao FBSY mitogend 2% HIIEA| &
< FAA = wjof 244138 o] FFE T24]317A] Bfe]

L2 =

s g de] 2718 A€ TSR mitogene] Bol3
2 o38e] gl e HES HAT wpolels 2
B WA BAL ohd ez A o s
e Y 3o SANL whelEs A 94 B

Aol W] e Moz Hus] dad o
oleiasl FREGE G484 SBPAT e (Stock

& Ferrer, 1972), o]l vt ey Y=77} B-H=
FUA T-=FAA AT 57449l 2F 9 U=
T8 1 (lymphocyte nuclear pocket) AJ43 3 vlpe]g]
2 g gste) Aeldl A 4T BLVY o)
& F9E 5 sl TV yyols AR ol
d% 977 FAeE 499 o} g Aes
AR

C-3 wgdl wfolg~g A3y FAEE o
B fabeE FEE pEsty] f8 A7 T
(WHO)| A= Erb# P83 4 A AT gled, C-
g wpelEiz B AAAL BehEr Aee
Afe|Brt s ook 819 nucleocapsidsh H=F A
ole] FHZe] EAsted of Thet w3 =] W Hert
A sled oF TR (Stock & Ferrer, 1972). B 17| wha}
ekzhe] zke)e g2t nucleocapsid® 40~90nm, H'[- S
g~ AF Z AL 60~120nm=E @eA glof(Miller et
al., 1969; Miller et al,, 1972; Ohshima stal, 1977). 2
Tl FHEHE wpeleam ARFH] C-F vpelga
2o (Miller et al., 1969; Olaon et al, 1970; Paul, 1977)
Hat whelda A A7 90~100mme 7|22
wus AAskon, e FES AW sholasst
MRz Asdozre gerHe Ax 5y
o (Stock & Ferrer, 1972). =3F TEM e 2 #qlz] wfe]
H27F BLYV 97kl A8 Wdhsbgo g sy 4
8 BLY 9meAS o gsted w1 Yzl el
LG A A AT R P
o] #FA=e] BLV 3kl oA o2 FalE gcth

¥ dATFexz EBL 3HE 44 Zagdas Y=
F Wi ¥ TEM#S |43t Z4F 43 BLY 4ALE &
dstedct & Ay HPHE BLV#jf W TEME
o]4-3F whelel2 i w2 PCRe BLV 4 3
Al A Gfde®m Hel" & F vbe]El ATEE o
she &% Zheplie] dalde|x dAlH o2 =efr)|7]
A & o ek g 5 sl AEgld i
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o2 AmEch Jeht 3 BLY 2el57} 4z, 34
BEL 48] ASH2z Z7bshm Qv 4 (Sul,
2004k 2 B @ AAH BBL 2FE
% 24 2215 Bk Sl T Aol
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