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CHANGE IN IMMUNE CELLS AFTER DEHORNING
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Wil #E 3.3 H) . EAMSLK 50 HIZKRA L7z 8¥H% Day 50 B GEA# 505 = 28 H). EAHKK 75 H
ICBRf L7z 8% Day 75 #f (GEAT£750 = 19 H) & U7zo BNt 3 Hul, BRAFEMEE, bRA%E
fiti 3 H#d L OBRMEN 7 HEO SO KM MM OWER 2 ik Lz, ~V3s— T Mifaks &
O BB RIS A B AR b, Wihd B 3 H % T Day 75 #id Day 16 # & L L T
BEREMAZR L7, WBC. Gran, #E# T MifaE. ¥ — THRERB X yo T MBEIHMICH
FEAID SN h o725 Day 50 BEB X O Day 75 BECHRAEMIEH 2 5 BRMAFENR 3 HEIZHIT T
BIM$ 22 A 5z NKABBUIBERNC A E A58 H v, BN 7 H#% T Day 75 B & Day
16 #£35 X U Day 50 BE L Wl L CHE %R Lize BRAEMESE D S RAFER 3 HEO—#Btko Y
YOSERBIMEBEA VAR TH V. BRAFEN 7 H%O NK M OMINIEE L 2o/ % Rk
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AR A AT I, HEEBIC X BR%
FWAHSEESRCHIZHCENRDLH Y, B
BReE b REGMEE 2> Twa [15]. D
FoZ DL, AaReiEFEIRE D5 TRA
WKBWTHM IR IR Z# 5 2 LI dHE
ThbLEZHbN5,

HEMMEEEFSICBWTA ML AL D 5w
SNTzaANTF V= VIIRIED 2T 5 2 L8
monTBy [17]. FEARICBW TR
A b LI &0 KRS M BT LT
PERRREDEHL T 5 Z L S Tw 5 [11].
Db Z &2 oA FBRARICA T KA b
LV AAER LT, KM KT 3 %
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REOFFEER IR LZE) TH S, EAK
#16 HfEM L <2 5k L7258 % Day 16
T CEARTY 164 = EHEFAE33H), EA
%4 50 HA%#H L CTH 5 Ff L7z 8 3% Day 50
H CGEA505 = 28 H), EAMKK 75 HkE
LChbbfML78H% Day 75 #f (B A
750 + 19 H) & L7, HEROMRFICBY
L RN BEOFMITE 2R LZE) TH o
720 BRI +—%—H v FIZTHBIfKE L
7o BRATFER 3 HET. BRMAFEEEE. BRI
3 H#%. BXOBRMAIEN 7 HHICERIN % FEHE L

#1 OB

BRARFD
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No %% PER Hi A% B B
1 A FEZ 284 20
2 A EB 293 20
3 C EB 296 14 Day 16
4 C EB 333 14
5 C EB 307 14
302.6 + 18.9 16.4+3.3
6 A FEB 317 49
7 A EB 320 49
8 A I 324 49
9 A FEB 307 49
10 B HEB 312 49 Day 50
11 B E#H 361 55
12 B E# 354 55
13 C &£ 358 49
331.6 £22.2 50.5 +2.8
14 A EB 332 74
15 A EB 335 74
16 A FEB 344 74
17 A EB 392 74
18 B HEB 385 74 Day 75
19 B HE#H 329 74
20 C EB 411 78
21 C EHB 396 78
365.5 +33.7 750+ 1.9
FHIE + FE R =
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F#2 A, BBXUOCERIZBIT 1 HOHERAENE

Y. ABEF BEF CEx
R BHR(k) B5RGe  B5R k)
fic & fi Ak
(TDN: 68%LL E. CP : 14%LL E, 4 4 4
VA : 3,200 IU/kg)
FE L —RL B 2 2 2
a5 2 2 2
KT 0.5 0.5
faplE sy a® (%)
TDN 63.3 65.3 65.3
CP 12.7 14.7 14.7
NDF 39.2 37.3 37.3

A OB A% O AR MR M B ds & NI
HAL AT R OHERE & FLBE L 72
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Brfalidd, BRE LT S BRI Tt
EERWC L AR LI-OL XV TV V(&
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728K % v T 24 BRI DLNIC Wyatt & [20]
ODFFICE LT 7T —H L P XA — % —
(FACScan, Becton Dickinson, US.A.) 12X b
Fh L 7zo RN O ¥ — KPR IE CD3
(MMIA, VMRD, US.A.). CD4 (CACTI183B,
VMRD, US.A.). CD8 (9ACTS80C, VMRD
U.S.A.), T cell receptor (TCR) 1-N12
(CACT61A, VMRD, US.A.). MHC class- I
(TH14B, VMRD, USA). B X 1" CD33b
(MCAZ2365, AbDserotec, US.A.) % JH W 7z,
Z®9H H MHC class- TIZIX S GBED R 5
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W BN o 72A5, Day 75 BEIZ BV TR A
Fihti 3 HAET & ik U TR difii e & OB A
Fhi 3 HIR CTHBEIZHML 720 ~ v 38— T
NEEUI RIS E B 2 =050 b, B9t 3
H#IZB W, Day 75 ¥ 1Z Day 16 # & b
LCHEELREMEEZRL7Z. & 512 Day 75 HEI
BUWCRRMIEN 3 HAf & g L ChrMmaEsti 3 H
BTHBEICHWIML 720 ¥ 95— T MREILHH
WCABLRAZIIRED N o 7225 Day 75 K
B\ TR A SEHE 3 HAET & Felk L C R 92 ftih
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EH L TR FEMEE LS X O kR %N 3 H i
THBEIWZHML 72, Day 75 B W ThEATHE
fiti 3 Hi & e U TR J2 i 2 C A =SB
L7zc BHIRBEUIHEMICH B 22RO LN,
Frfdhi 3 H 2B W, Day 75 #1d Day 16
FEEHB L CTHEREMEZ/R L7 72, Day
16 FEIZ B CThrMmIEhti 3 Har & ik L Chefg
FHEE R TAHBEISWA L7z, Day 75 HEIZB W
TR gEhE 3 Hu & ik LChrMmdifi 3 HE T
HREIZHEMU 720 NK A BUIRERIICH B £
MRD LN, BRMAIERT7 H%IZB W T, Day
75 #1d Day 16 #:38 X O Day 50 #f & g L€
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TR gEhE 3 Hul & ik UChrMmaifi 7 H T
HEIZHI L 72 PBMC B X OVHLEREICE L
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B3 1 FEHHT 22 BT 5 S HEO M AL A
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TR gk 3 Hul & ik UChrM9ifi 3 HE T
BRI L7z Corti I3BEMICAH B 221332
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#3 BB BUT LB OHER

FH Bt A I<HE3 H i A0 FEhE 1B Bz fa i3 B 1% x4 S it 7 H %
Day 16 74200 = 21324 66000 + 23463 71200 + 18047 83740 + 14727
\ZES Days0 72500 = 29496 77125 = 14136 10935.0 = 3439.1* 88250 + 1375.0
Day75 68363 <+ 2583.1 72875 = 1725.0 88500 + 2211.0 87188 + 1850.1
Day 16 4023.6 = 1263.3 32022 + 10405 29244 + 8355 32266 =+ 5974
Pgﬁf)c Day50 36423 + 22550 38386 + 886.6 46339 + 12460 43728 + 12552
Day75 27940 = 11584 41190 = 21796 43633 = 20258 38560 + 11259
Day16 33964 + 10528 33978 + 13335 41956 + 1088.1 51474 = 10103
(53‘)’ Day 50 3607.7 + 1835.0 3873.9 + 18432 6301.1 41203 * 44522 = 9217
Day75 40423 = 17757 31685 + 26598 39867 + 16394 48627 + 23216
Day16 13362 = 4306 14640 + 5356 10572 + 6026 11349 + 3504
ik (/Ef)””w Day 50 9915 + 4227 18446 + 595.0 16856 + 6508 16488 + 6745
Day 75 418 + 4219 18233 + 980.1* 18525 + 1078.5* 11501 + 4055
Day 16 5477 + 1960 4652 + 1640 3054 + 1602 3697 =+ 1025
AL S—THIE
o Day 50 3558 + 1700 4915 + 2067 448.1 164.5 5003 + 2045
Day 75 307.7 + 156.5 490.7 + 198.6 584.0 + 311.6%*Y 3804 + 119.5
Day 16 4040 = 135.1 3647 + 986 3002 + 1416 2832+ 636
X7 — Tk
o Day 50 2549 + 1126 4862 + 2441 326.2 96.7 3730 + 1512
Day 75 2891 + 1545 5248 + 2777 5168 + 3056 * 3734 + 1634
Day 16 5498 + 2759 8109 + 5777 6046 + 4288 6738 + 2021
STAN%
YbTﬂ)@ Day 50 336.6 136.0 1032.6 533.4 %% 836.5 403.0 * 6956 + 3636
Day 75 233.8 125.4 774.2 450.5 * 6734 + 3606 462.1 216.1
Day 16 632.7 346.2 683.2 247.0 819.9 + 4334 698.1 205.2
ffiﬁfﬁ Day 50 854.4 564.8 820.5 309.4 1107.2 4527 690.6 + 2528
Day 75 5626 + 3627 6438 + 3603 837.9 + 387.1 5125 + 3175
Day 16 1425.4 582.8 649.8 293.9 * 9119 = 189.8" 1012.5 219.8
p-—
B{*(H/]jli)%‘ Day50 16327 1454.4 1120.9 398.1 1899.6 + 1185.6 19202 £ 7949
Day75 121738 563.4 1482.7 1127.7 2336.8 1074.5 %Y 1832.8 816.3
Day 16 289.6 142.6 2596 + 1037 2267 96.4 3079 + 2844Y
NK(;T;?;W Day 50 2029 + 1172 2390 = 1037 2109 = 722 3766 + 172.8Y
Day 75 1668 = 932 219.6 108.2 264.8 1332 774.1 455.0 ¥+ P
S + B
*ip<005vs BRAFEM 3 HET  *F :p <001 vs BrMIENE 3 HAT
A F NI B CREAEARD SN A OFEEE%RT (AB:p <001, ab:p <005,
BN Do T, ASER A NG 3 Hal & ik U CHRAERE %> S

B

Day 50 # 3 & OF Day 75 #1128 W T WBC.
Gran. #BCH T Ml E. ~ v 3X— T Hila %k,
I — THIlEE. yoT MRk L OB

Brfmgihti 3 H 2122 THIN9 A 254 H i
720 — /T Day 16 FEIZBWT, TS KM
MBI 3, ANV — T file s
F O BANBBUI R A EENE 3 H #1238\ T Day
TH5HEE L THE KM Z /R L7z, Day 50
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F4 BB B MR LR R OHER

HH fiE3 b SEhE3 H Al b S E 14 B SEhEs H 1% B SEhET H 1%
Day 16 1400 + 43.0 153.0 + 454 149.6 + 487 1500 + 30.9
VA
Uy Dayso 1625 = 396 1613 + 377 1460 + 363 137.0 + 37.0
Day75  160.1 + 542 1493 + 43.0 1260 + 43.0% 1428 = 469
Day16 2187 + 65.7 209.6 + 43.1 1987 + 32.4 2108 + 60.9
E
v Day50 2049 + 63.6 2013 + 749 188.0 + 93.1 1938 + 883
(ng/dl)
Day75 2251 + 96.4 2248 + 97.0 2180 + 1065  239.6 + 1083
Day 16 19 = 07 53 + 04 * 17 = 13 23 + 09
Corti iy 50 0.6 £ 03 47 + 1.1 %= 21 £ 1.6 09 + 07
(ug/dl) y . . . . . . . .
Day 75 09 + 07 44 + 13% 11 = 06 10 + L1
Day16 1072 + 30.8 98.4 + 257 93.6 + 21.5% 880 + 247%
T-cho = v 50 93.9 + 25.1 893 + 238 915 + 255 92.8 + 30.8
(mg/dl)
Day75 1063 + 28.8 1028 + 272 1048 + 30.5 1093 + 333

¥ p <005 vs BfmFEM 3 HAET

3 XL U Day 75 #E DK FLBR A O AR L5
EMI BRI FTA DTN L
720 & MESAFINTIIZMAE A ML AN S
L TR & 2 D aFh kA E & L7
BERASHOIN$ 5 & L 23 ST 5 [2]13 7
SPEA LRI XD @RI ER R A L
FI—THIEZ L E LY YRR o8N
PHE I T 5 [10]. EBEIZIH P40k
IR BT D EFHRIEROH 2D b T
W5 (4], —hHTEMER ML RGBT RES
X OEERIZEORBBIR T2 SR TEEZD
NTws [7]c DEXDBRMICIBERA ML
ZNZBEA NV ATHY ., Y o FREHLEL
7o AR MR N B DN T o 7= W] R PE AR
XN, 72, Day 16 BEIZB W TERAEIC
V) U SERECASEIN L 2 v o 7o BERNE, AR
b7l BERHA L Vo EBER ML RICK
D SRIERREEAMIR T L. T suigin g airbi
ol b D EHEEL T,

NK AR BOI R W IS B W53 5,

Pl - R

Frfa 920 7 H #1238\ T Day 75 #1d Day 16
HB LU Day 50 B L LB L CHEZ BELZ R
L 720 NK M BRSO 5 2 48 5 il iz
EPEY) VSERTH Y, T MR L B2 ) T
BAEPUFIC X 2 PURIR 2 BB L &9, IR
oI EHIUR 2 N L5 (3], 20
B gEhti 7 H %o NK Mo, Ak
DOBEREILMICE) A P L A ST 3 v 7 ¥
v 2378 (Heat shock protein : HSP) 72%#i
S, ERE TN R EE 2 72, HSP
G ALFEWE. RIMEOR P LRAIZEH SN
7eBIHIIE N CEE IS B L R P AR
ZMEREST A L) ML E & OB L LTl <
(37 MBEN Y ¥ 87 B OEEDE A1
INEPEHRT L L)1 (8] /2 HSP &
PUROBE 7 287 BIPUREAR L L L CH
BRI X CRENHEDS L SN D Z & AHE &
nTw3 [18]. Shevtsov &, 7'V 73 E%
BELZT v b oOJELENIZIETEIL L 72 HSP70
EIEALZZE A 1 BEBPMIC NK g 580 L

¥ p <001 vs BRAFERE 3 H Al
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e laiE L Tw s [13]. ZhidARilBEo
B9l 7 H#0C NK Mg fassdm L -2 & &
—HLTwb, BLEX D, BRI TH LB b

L A%5 HSP 2858l L. BEIEIC X DIESE L 72
Ml L RE Y 7 B2TET A 2 & T NK M
FUIZINE L7 b DR MR EME L F
72 NK fill g A% Day 75 #1128\ T Day 16 #
BL U Day 50 L L THEREMEZ R L
72EHIE, IR EB D Day 16 B X U Day
50 #£1X Day 75 #f & iR L CRBI SRR A b
L AH 5 ORIERERE DA 150 CTd > 721 g
PEASE 2 SNz HSPIZ & Y JEES A< NK Al
Ha 2 WAL S & TR 2 B89 % & v ) B
HEMNEH SN TBY, RRABRITB 5B
Jiti 7 H# NK Al £ 03I 502062 0 : 55
ZRWEL TWABI BRI N, 261
Shevtsov 5%, HSP70 #iE A L T 2 AR &I
HEB AL T IR B OR M HELTBY
[13]. &1k BRMABOBENE T b RO OB
ONEPELLRENLELEZ D,

VA IZBI L . Day 75 BEX B/ 506 3 H A
IR L CRA N 3 HIRICAERMDZ R L
720 F 72 Day 50 BEICBWCHAEM 3 HAET &
W U TR G 7 H R T 2 I3 H 5
7z (p <010), BEMEREFIZBNTE
BREHA ML AZE DI VA 2HE S
% [11] 135, BAZOHHERA ML AL -
THVARMESNLZE SR TWSIL],
—H Ty EANDA ML ZAAMIZANTF =L D
SWEZBEINEELIEPWMEEINATNED
[14]. ARERICBWTWF OB BRAEEE
#% D Corti VA RIHWIML T 525, EAKH
BBEWLDIIERARD VAP PR EL
B D o720 FFEEH VA IIFTRES
NTHBY. BRI, EARHBESEY
DO LME LICHON L VIRV A ML AR %
SEDSD o 72 HEEARIE S 7z,

Brfgdefilc & A9 A b L A X 0 RA I 5
PEMIMBENIAR T 3 B &2 7Tz 2s, Pl
L T Day 50 # 8 X U Day 75 B TR £ fi
WCHIM L7z SHERRAE V) 2R B L AR
b o722 LIk 5 AN R IWERETH S
e EINT, TBAFEMT HERICBT
% Day 75 #f @ NK #ifia £ o ¥ & HSP & 3
BB L 7B ASTE R L7z Bl &~ 78 7 ISRIB IR

CHANGE IN IMMUNE CELLS AFTER DEHORNING
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[Abstract]

The dehorning after introduction in Japanese Black Steers achieves amenities of the fattener management.
However, Dehorning is possible to cause Bovine Respiratory Disease Complex by the pain stress. In the study, it
was researched whether the timing of the dehorning after introduction in Japanese Black Steers exerted an
influence upon immune cells in peripheral blood. Of 21 Japanese Black Steers in 3 farms to act dehorning, 5 steers
were at about 16 days after introduction (Day 16) , 8 steers were at about 50 days after introduction (Day 50), and
8 steers were at about 75 days after introduction (Day 75), at dehorning. To assess shift of immune cells in
peripheral blood, 4 measurement points were set such as 3 days before dehorning (-D3), soon after dehorning
(post), 3 days after dehorning (D3), and 7 days after dehorning (D7). In helper T cell counts and B cell counts, Day
75 was significantly higher on D3 than Day 16, respectively. In WBC, Gran, total mature T cell counts, killer T
cell counts, and y3T cell counts, Day 50 and Day 75 tended to increase from post to D3, though they did not show
any significant differences variation between the groups. In NK cell counts, Day 75 was significantly higher on D7
than Day 16 and Day 50. It was presumed that the transient lymphocyte elevation from post to D3 was the acute
stress reaction and NK cell counts increase at D7 were physiological response to remove necrotic cells. It was
suggested that their immune response was not performed sufficiently by the chronic stress such as transport and
group housing so that the number of days was short after introduction.
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