TEHIMWK 7 ANV ZAIZEE L --EENME; o
e R B2 BT 5 %k IR RE

PR HERRY O HREETY O BIDREY RHE-
MBI SN HY RigiE”

D) /NEFBREZHFY—E X (T 039-2683 HALHTAF63-3)

2) JLHRZEERE A (T 034-8628 AT H —+ =7&FHT 35-1)

3) AliHEERERIEE B (F367-0212 AR ENTIEE 200-1)

4) PR{T M B ILFHLA (T 023-0023 BN ARIRIX /O 52 F A1)

5) EHRIL IR EA ST RRE DL v ¥ — (T 989-6251 KM E )II/NEP &
1126-1)

6) dLHEE RS RFBEERE A 7E R (T 060-0818  ALBEHILIXAL 18 4759 T H)

(20134F6 A 3 Ha2f+ - 20144F1 H 24 HZ#)

A A VA (BLV) 12 L7 B EBAFEMEA B0 2 0 REE S 2103 2 20K MAMKRRE 2 L —
3 v EHAGEROTA DA WSS RE N T A AT L7z, BRI BB R 32 BH T, BLV JURR M T HUG R
AR (EBL) &% L7-FERE (N =9), BLVIUKR TS 2 25K RERE ORD S ko 72K (N =
13) & BLV JifRREVE CRERMICEE TH o 72I-EREE (N =10) TH 5. oMM Z R L, HIEkEmHER
RIS 5 L E BT, A M AL VIS THIRROME &R T CThb/8—7 + ) » (perforin : P) K7 F=27
4 ¥~ (granulysin : Gl) WIZH 7 £V AWE MX-1 £ MX-2 O mRNA S & 2 0 L7z, BEHOWCI-N1I'T
MRS IR BRI LA IR <, CD14 M BEE I MHC class-1I"CD14 ML A ZICEMETH - 72 T72%8
SERED PEAE NI MX-2 mRNA S IIIERARE L R THB LR Z R Lz, 202 e b, EBLTH- 72 EEME
Cid y 0 THIRR DR & M E K OBy 4 V AN T- OB T HEAMET L TWwb 2 EAVRIE S 7z,
—F—T—=FIREHIIET A VA, A M HA 2, REREYE, BREAMES, AR 2L -3 v,
HER&EE 67, 328 ~332 (2014)

AHIMIFE Y A VA (BLV) OEGTIIRREDEITIC & MEkoA4 vy —afFr (IL)-12pd0 A ¥ —7 20
D7, U YSEIR KM I BME S LT, Y v v (IFN) -y 0% A b A A VBETRAMETT 5

I ONENR R AE DY VBRI E sk b [4]. S HITBLVEGA-CIE, SOEIRE OB ) %
IRRERE 2 L, WO F R (EBL) % 589 Al % Foxp3 ' CD4" THIlg & V) > /7 SEREGETIT BLY 7 A

T 5 EMKIRE R L., FADOFERNZ BLV &4 Tl VA m EZIEOMBEMNEDSH Y, BLV BG40 IFN-y #
KA o BHlgE G0 LA E D e o TTHMBEEEH EFHBPETLTWwAZ EBHREShTws [5]. &
KF3% [1]. F72BLV EHREGEHIGICB W TS nooZ ens, £ADOBLV OGO EBL RHEC

(L 22U o KR B I A %, NKHIKL A IFN-y R IL-12 DT I X ) AP e 4% 5k O K T A
WAL TwLZeAHEEIN TS [2]. BLVIESL BIG-LCTWa I EHRBEINSA, EBL & IE L 72
7o TR O IL-10 B TR BIAMK T3 % 2% [3], PRBIC ORI O REIRBICH T 2 M TR Y725 %
1 SERBEZE OSERITIZZ 9 TIE e WRERNC AR TIH W,

TR RIEE (L BR A EREE 25
T 034-8628 HIHT R ==K 35-1 B 0176-23-4371 FAX 0176-23-8703
E-mail : otsuka@vmas.kitasato-u.ac.jp
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BHES S @I FRAET Al
#1 realtime PCRTHIHL72T 4 =71~

Gene Accession Number Product Length Primer Designation Sequence (5'-3")
e owmma T e clcmeeococ
oy wows w T e
e e M oo
L Nwewmen W wes Moo
RO NMOondgTE 15 Reme  TGTGCACCAGGTGAMACTGTA
ML NI us Revme  CAACAGGCGCAGAGTTITACAA
e o w |t cmewmacoomon

X—=7 %Y ~ (perforin : Pf) 7 F=251f v
(granulysin : GI) &, 79 25 V% 5 — (natural
killer : NK) #iifia, #ilgss 2 THINE (cytotoxic T
cell : CTL) 2SEEAET BN EMER T, 74 VA&
Gl R SR LTt &, 7R M =Y A %5
B35 (6,7 Aow AV AHTHREAME HTLV-1)
FIERE TR Z IR T, UHTLV-1CD8 " T Al
OB PEEEIME T L Tw b e HiE s hTwb [8].
T 727 AV AP EIE S (MX) I ZIFN IS X o Ttk
LENRNA Y A IV ADOEE 2 WH T 2 WETHY,
ANV ABIHEICB W THEAFEINL [9]. ThHnl
Enn, TA NV ARRGMES R B TH B MR A
MIFTIEHA b A DA BUES et £ v AEH
DEEHIFIEIH G T A2 H 5. L LBEET
O BLV BB 0 mRE & LT, Mzl
YA M A4 VICHT2HEEHLH 0D, EBLFICHE
A PUESE R TR A VARTFICE L TZ S I &
T, FIZRBMAESICBT 5 BLV EGpIC 3
L TIImAE 2Bz H 2 oo [10], HEEHEIC
LTI EA ST RW, 22T, EBLZ%E
L 72 BB O RIERE O 2 H S 02T 5720,
BRI B 2 5 SR IM A MBRAR E 2 L — 2 3 v R OHIE
TR T, iy A4 VAR T 2R L7,

M#ERCFE

e W, 5T, FRRNORYTHE I TY
TBREMER O3 EE Wz, 209 bERT L
WL ROES (AGID) B TR TH ) EBL TH
> 7ER R FAERE (n =9), AGID MAEHYE<dH % 230
R 7 B DD SN b o 7B E R NEE (0 =12),
A ONZ AGID ARAREPE TRARI AR CTd o 7ol % I
BNBE (n=10) & L7z &P, EBLETIE, L, &

BRBERG, %D L WVITRSAETH Y, THKEO
B, RETGEENY COoSEH oM - EIRR S,
EBL DM A% S h e,

RN & MERDBIFE @ AL O ML I SHRIR F 72122
MRAHERIM L, HMERRHSR L A N A A BTN
AR ER T, A v X KT O mRNA FH & O T
[N /O = 8 115 X O [l = o = 0 (15 7 o &
(MEK-6450, tV% v 7 a, HAGEITE®R, HH)
WX D IEhL 7.

FEMAMBRARE 2 L — 3 > O @ HIERE D
JE DIFATIE R s EPUARE I T o A ER 20 5 Pk
(VMRD, U.S.A.) & L CHjiti L7z. #LCD3 (MM1A),
#LCD4 (CACTI138A), $CD8 (BAQI11A), #i
WCI1-N1 (B7A1) K OUHTMHC class-1I (CATS82A),
PL CD335 (MCA2365) (AbD Serotec, U.K.) K U'#t
t hCD14 (MY-4, RNy r<¥ - I—=LF—, FiH)
UG, PBS T L, —k¥ifkE LT (FITC HEq%
Pi~ A IgM$ifk, ICN Biomedicals, U.S.A.) K O®
(PEEL & PL~ 7 R IgGlPifk, ICN Biomedicals,
US.A) &Mz, 4TCT305 MRS SE, MM
(Cytomics FC500, Beckman Coulter, U.S.A.) Till5€
L7z, BRidSh I codidk [11] 128 CTHAEIRE M
WERk A X5, BHE L CHEBEE R L7

real-time PCR#4f © real-time PCRf#NTIZ N &
TONP [12] LFBRICIT > 720 ~2%) Vil S5
HEHEREE (U vk N— VT, GRSLELEMATIET, B
B) ZHWCHEEREZ 5HEL, 5 X% 10°MH/ml OfMIRT
W% 10 ug/ml ® phytohemagglutinin-P (PHA,
SIGMA CHEMICAL Co., US.A) Zi#RML 7% 10%
FCS i RPMI Medium 16402TC37C, 5% CO,® 4
PR C 12 WERERAE Lo, Biaetk, o MEAREE (TRIzol
Reagent, f YEra vz UM, ) #HWTHE
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#2 KM EMIRE O L

HOH FERERE PRINEE PR
HZER 97.20%5308" 3631+1802 37.08%668"
HERLER 31791459 6311+2122 4452+20.19
CD3" 16.28 =827 9.21+574 1330%2.50
CD4" 581%352 494+325 790+1.28
CD8" 644+297  2000*1.16 427+1.28
CD14" 17.76 641" 700+225"  285+194°
CD335" 2.06=1.99 138+1.12 0.94+049
WCI-N1" 2.10+0.80" 253*1.12 303081

MHC class-II"  60.68+56.35" 2322+21.65 13.13+508"
CD14~

¥y + R A

BAFF I 5 % RMOEEED

AT IE X 10%/ul

mRNA ZHiHi L, v b (GoScript™ Reverse Transcrip-
tase, Promega Corp, U.S.A.) % I\ CililinE UG % 17
572, &% L7z cDNA # Real-time PCR#3% (SYBR"
Green PCR Master Mix, Applied Biosystems,
USA) ZHWCTEZPCRIZMELZ. LT T4
T —DFH¥AL VIXFLIZKR L. PCR (Step One
Plus™ Real Time PCR System, Applied Biosystems,
USA) 2& ) RSN HEMIZEIT ORHEAZ T
AL L7200 %, KITHE L 123X TOBED R/
% VTl L, Log 22 X M%7 - 7z,

H4 M H 4 Y mRNA R =
2" (- (% mRNA ® ACT i — p actin ® A CT fifi))

HEt | SMEMoORES - HEFHEILEIE, PR
M= THER L, Bonferroni 2 & ) £ E LK %247
W, 5% TORBHRETHEERAEE L.

157 ]

FEAE A O B ERBUIIE R I CH AR THEICE 2o
7o, HEEERK, CD3 Mfa%k, CD4 Mlfa%, CDS8 ik
JONCD335 MBS IE 3 BERIC B W THE AR AT S
Nhholz. CDI4 MM EIIISRERE, PRINEE, JEPRIAN
HONICHWEIICH D, FAER: & RNEE L OICIZA
BEREDRO SNz, FIEHOWCI-N1 " T ML IR
REEZHREZICA o 72, FREREDO MHC class—
I'CD14 MB UL IERRBEIC HARE B ICE A - 72,

FEME D IFN-y mRNA S B S PRI TR O IER N
FCHARNHTNICH - 72 b OOFEAITRD SN h
o7z, FSRERED P NI MX-2 mRNA F8BL 13 IER N
P& LA IR > 72, IL-12, GlIEONIC MX-1
MRNAFEHEICBW TR EHMICAEREL RO R0

o7,
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# 3 RMMERERO PHARIBIC X 2 & 5092 B K 1

DBIZFFEH RO LI

H H FERERE PRI JEPREBE
IL-12 1.65+1.50 417+3.74 204+1.36
IFN-y  2336=2364 11938%+7439 19256 +217.50
Gl 1.85+1.45 1.88+0.71 321%2.14
Pf 0.76 £0.44" 0.85+0.48 176 =1.11°
MX-1 1.74%254 0.74£0.53 1.08+1.05
MX-2 1.01 + 1.66" 1.35=1.08 474%375

Ty + B
FAF I 5 %ABOA D Y
HUA B TSI O M

Z &=

EBL TIZREM IR V) > 7S Hi%5 12 B Kk o i 55 7 34
AR S [13], A7 T 3MEREDO MHC class-1T7
CD14 BB IR R B IC LN TE <, BEBMAIC
BT IhF COREMMYAS T EBL Ol & FAk
B A R E NIz, FFIERETIE y o THIN
TdH 5 WCI-N1" THIFEA IR KB AR T D - 72,
y o THIRZIZ Y 4 v 2 ORGP 2095 & i [14,
15], Lundberg & [16] &, #JEIRD BLV &4 T
1%, pyoTHINEASBLY TN — 7238 L TwAHER
MR U CHE S M B B O IR IR & 3585 %
ZEEHELTWA, BLVIEELY Y SAEZ SE L
72T, MBI RN y 6 THINBOE G MR T 3 %
(17]. REFFEDORIERIC BT B y 6 THINEEIZEBL IS
LYol ThHh oz b D ERIBEENS. —Ji, EBL
B OISR BECIZHERTH 5 CD 14 MR AT PR N
FICHARTHBECE» o772, 2T TAGID AR
R EAEEE e RV 2 & 4 VAEFLFIC B W T CD14 Al
BoEABBBEINTEY [17], AMIETIEZ oM
EHPIL 2B TH o7z, BLVIZBAINEZ TR CH
FRICH ST 2 & XNTWwbs [18], BLV OiEE X B
HMILICOARAROLNEZEHE SN TS0 [19],
AIFFEIC BT 5 CD14 Mifak o LAIC BT 2 5EIEAR
HTHY, SGHOMENLETHS.

BLV &G~ DML A 2 IFN-y OFH-12 X 1) KK »
o THIEOBEIM L IgM ML DML B I TED
[20], AWZEICBWTIIER DO IFN-y mRNA 3G
A 2 BEICHARIE TS H o722 &, Ky s TH
%% MHC class— 11" CD14 a5 5528 L 72 W] B
Wb, F721) Y REREEL S 5 BLV &G Tl
% @ 7 WRRICHRTIFN-y  IL-12 mRNA 881
W ERHLBIZENTWER [3], ThHOH A M
A VIPRRBEICIERY) Y RERI % 12H 5 72 EBLEEICE

—330——



PR B
WTHEWEIIZH Y, SSEHORIEIREBIEIN T ToHlt
HICHDL L 22 Th o 7.

AWFE CTIISERIC BT 5 BB Bk O Pf mRNA J8 B3
JERRBEIC R THEREIE 72, WL by 4V A
BT 5 N THA T~ 4 v 2 EGHEIC B W T,
NK Ml oMl Em AT 34 [21]. IFN-p &+
7 — THig= NKH#lE 2 L L CPER Gl & oMl
BENTOREZFHET S [22, 23], F72 MX1IdHIC
JRAE L MX2 SN ICAEAET 5 7 A v A BN ) &
TH5H [24, 25]. KWL TIIIAER O MX2 EfxT-388
WOIERRBEIC LT LTW225 Liiay 42k
MBS CHRE. - 21T - TS 5720, FIERET
A NVADPEI LR T VIR TH o720 b Lk,
L7 LBLVIESIZBIT 5 MXEHOFREICE L CTldH
B, FEREREO MX2 BIR[-FEBLE 721 A3 BITK
TLZAA=ZZXLIAWTH Y, FEMRIESLETH
5.

ARIFFETIZEBLICE o 2 BB 2B W CHlia
TIERFEDIK FIZH S 2 AR Eh, ThF TOBLV
WY BT BHME EEM L. —TF, AWFSETIRREM
Fioo EBL 4T PfiE N MX2 B FRAMET L Tw
5T LWL ERY, IREOMEITITHINE SRR O
WZPL7 A NV AREBEDACT A5 53 2 W et Asd - 72

5 A X ®
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Immune Status of Japanese Black Cattle in Clinical Cases of Bovine
Leukemia Virus Infection

Tomohiro IZAWA", Ken-ichiro TANAKA®, Sei-ichi KAKINUMA?, Yuka SUGIYAMA®,
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SUMMARY

To clarify the immune status of Japanese Black (JB) cattle infected with bovine leukemia virus (BLV), the
peripheral leukocyte population and immune-related factors were analyzed. Thirty-two JB cattle were used for
this investigation, and these cattle were divided into three groups: cattle with enzootic bovine leucosis (EBL)
(EBL group, N=9), clinically healthy cattle infected with BLV (Carrier group, N=13), and clinically healthy cat-
tle not infected with BLV (non-Carrier group, N=10). Leukocytes were analyzed for cell surface antigens as
well as mRNA expressions of cytokines, pertorin, granulysin, MX1 and MX2. The number of WC1-N1'T cells
in the EBL group was significantly lower than in the non-Carrier group, but the number of CD14" cells and MHC
class-II" CD14 " cells in the EBL group was significantly higher than in the non-Carrier group. The levels of
perforin and MX-2 mRNA in the EBL group were significantly lower than in the non-Carrier group. These
results suggest that there are decreased peripheral y o T cells in terms of number, and cytotoxic and antivirus
functions might be reduced in JB cattle with EBL.

—— Key words : bovine leukemia virus, cytokines, immune-related factors, Japanese Black cattle, leukocyte population.
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