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Table.1 Change in biochemical blood tests before and after transportation in two groups.

Before After Tdays l4days
Vit.A Control group 184.0 + 60.2 136.8 + 20.4* 121.8 + 25.7%* 125.1 + 30.3%*
(Turde) Wearer group 160.0 + 59.3 154.5 + 45.2 122.2 + 23.5 123.5 + 34.8
Vit.E Control group 312.9 + 128.7 309.4 = 132.5 300.0 = 110.1 291.3 = 79.6
(Turae) Wearer group 300.0 + 108.8 284.2 = 99.1 281.5 + 52.2 272.9 = 72.7
Corti Control group 0.49 + 0.71 4.18 + 2.23** 0.22 + 0.41 0.10 + 0.10
(ug/de) Wearer group 0.41 + 0.50 2.65 + 0.85%*% 0.10 + 0.18 0.01 + 0.01%
Glu Control group 93.2 + 9.3 107.3 + 9.56%* 82.9 + 6.3*%* 82.1 + 3.2%*
(mg/de) Wearer group 95.1 + 9.6 100.8 + 11.7 84.1 + 7.9%* 84.8 + 7.1%
FFA Control group 494.3 + 157.3 652.4 + 93.9%* 200.0 + 68.9%* 165.1 + 66.2%*
(1 Ea/?) Wearer group 431.6 + 1634 586.4 + 147.4* 210.3 + 77.7%* 153.8 + 37.1%*
Tcho Control group 135.2 + 21.1 126.5 + 22.4 112.6 + 22.8 103.8 + 22.7*
(mg/de) Wearer group 127.9 + 26.7 121.5 + 21.3 110.1 + 19.2 96.1 + 14.5%*
BUN Control group 14.79 + 4.11 12.08 + 2.84 8.43 + 2.61%** 7.01 + 1.77%*
(mg/de) Wearer group 14.03 + 2.66 13.52 + 3.85 7.93 £ 2.75%* 6.90 + 2.27%*
TP Control group 7.19 + 0.59 6.87 = 0.35 6.25 + 0.27%* 6.23 + 0.25%*
(mg/de) Wearer group 7.12 £ 0.63 6.75 = 0.41 6.14 = 0.40%* 6.05 + 0.33**
Alb Control group 4.35 + 0.45 4.19 = 0.19 3.71 + 0.15%* 3.55 + 0.06%*
(mg/de) Wearer group 4.36 + 0.31 4.09 + 0.19 3.66 + 0.23** 3.53 + 0.2%*
AST Control group 77.6 + 12.5 77.7 + 9.8 64.3 + 16.5 62.5 + 13.3
(1U/2) Wearer group 82.8 + 18.8 76.3 + 15.2 59.9 + 17.8 65.8 + 18.2
GGT Control group 33.7 £ 18.2 26.6 + 10.6 27.4 + 10.6 23.5 + 5.9
(1U/2) Wearer group 28.7 + 13.4 31.1 + 19.1 26.9 + 12.3 239 + 7.0

Date are expressed as the mean+S.D.
*; P< 0.05 vs. before transportation., ** ; P < 0.01 vs. before transportation.

$; P <0.05 vs. control group.

Table.2 Change in leukocytes before and after transportation in two groups.

Before After 7Tdays l4days

CD335"cell Control group 311.5 + 234.6 240.7 + 206.2 321.4 + 358.7 274.2 + 168.7
(cells/ 1 @) Wearer group 248.4 + 192.1 214.9 + 211.6 321.3 + 379.3 321.3 + 195.3
WC1-N1"cell Control group 1214.6 + 589.2 839.2 + 270.6 1022.8 + 363.3 1190.9 + 387.5
(cells/ ¢ Q) Wearer group 740.6 + 253.5 767.3 = 304.9 1111.4 + 440.2 1126.7 + 471.1
CD3"CD45R"cell Control group 957.5 = 521.7 714.5 + 396.9 776.8 + 361.8 1112.1 + 376.8
(cells/ 1 Q) Wearer group 877.1 + 465.1 733.4 £ 313.4 893.5 + 244.1 1096.4 + 360.6
CD3"CD45R " cell Control group  1975.1 + 982.9 1422.4 + 552.9 1496.7 + 444.9 1904.7 + 554.8
(cells/ ¢ Q) Wearer group  1559.5 + 661.2 1389.1 + 602.3 1735.3 + 456.2 1822.1 + 542.8
CD4"'CD45R"cell Control group 290.5 + 185.5 276.1 + 186.9 316.5 + 229.0 461.6 = 179.9
(cells/ 1 2) Wearer group 336.3 + 222.9 308.9 + 177.8 342.8 + 210.4 450.3 + 134.1
CD4"CD45R cell Control group 428.6 + 212.5 243.7 + 102.9* 345.6 + 108.9 351.9 + 99.4
(cells/ ¢ Q) Wearer group 443.2 + 272.2 334.5 + 117.8 432.3 + 106.5 378.6 + 101.6
CD8CD45R"cell Control group 421.8 + 242.4 393.5 + 338.8 385.5 + 184.4 489.8 + 233.1
(cells/ 1 @) Wearer group 387.8 + 224.8 323.1 = 160.5 435.7 + 129.3 497.9 = 137.7
CDS8'CD45R ~cell Control group 165.1 + 83.4 162.8 + 118.5 112.9 + 50.4 131.9 = 71.5
(cells/ ¢ Q) Wearer group 158.1 = 113.6 149.2 + 85.4 130.7 = 51.9 135.4 + 60.4
CD4/CD8 Control group 1.29 + 0.43 1.06 + 0.29 1.38 + 0.28 1.41 = 0.35

Wearer group 1.37 + 0.47 1.35 + 0.43 1.41 + 0.39 1.35 + 0.26
MHCclass 11 *CD14"cell Control group 479.9 + 486.9 327.8 =+ 178.6 581.4 = 327.5 392.9 = 298.6
(cells/ ¢ Q) Wearer group 431.7 + 210.3 397.5 = 1775 561.3 = 165.9 519.8 + 217.3
MHCclass 11 *CD14 cell Control group — 2027.7 + 727.3 1704.5 + 704.9 2224.9 + 913.6 1770.3 + 881.7
(cells/ 1 2) Wearer group 1961.6 + 1114.4 2006.5 + 914.9 24441 + 792.2 2080.0 + 929.9
CD21'IgM*cell Control group 1111.6 + 619.8 691.2 + 239.6* 1396.8 + 769.2 1183.9 + 617.4
(cells/ 1 @) Wearer group  1268.2 + 856.8 1005.4 + 496.4 1381.1 + 504.6 1357.1 + 593.3
CD21TgM cell Control group 155.1 + 105.6 85.3 + 35.5 189.2 + 114.1 201.9 + 147.2
(cells/ 1 @) Wearer group 140.7 + 166.9 95.4 + 31.8 235.9 + 136.4 164.6 + 95.9

Date are expressed as the mean+S.D.
*; P<0.05 vs. before transportation., ** ; P < 0.01 vs. before transportation.

BARTERELEFER
6512 2011 -4 —



[BR]

FEABOBREY, WBBEEOMBRELFRE
TlFE@xERIC VitA DIETRH KO Cortiv Glu,
FFA DIBNARD NI EAIV AFR E
LRICKBEEZLETBHENWONTHY
(3). FICBVLWTEAIV ARRFLURBEICHE
BENKELBBIENHESNTOS (1.
KHABRICOSOWTOREFD T THEZHEXT S
B VitA B 60IU/d L B2BITETLICD
F BFEDO SV IOEERICETBDFICRT BK
ERRAFUVRDEAIV ADBESZBINS
PIBREZEA BN, oo FNODRA LR
BfElE. hT 3=V P I Corti DWE%
Bt E N enTHY (1,19), &
AU RICK>TmP Corti BEN ERT B
EPMESNUS (20.21)0 Warriss 5(d,
P CortiBED LR (F 1085B DD 15 6%
BORBBICKSNLBEOEXICHOTS
WTEZHRSELTOS [(21]) RHERICHWNOT
MEFCEXANC < SN\EEB TS Corti 32
EANBRICEBIOLICCEE. bEE¥EVLDEH
K & HICEAAHFTDNY BV TE L0
REBOZGENMFICKERR MUV RAERLS
T TOBTREMEDTRESNIC, Flo. BB
< BARMWERBETMD Corti BENBEICIBOL
fol&lE NERBFCTIFEXER b L ADMICES
AR LVREMHOBICOFEDRELCBD R F LU AN K
UKED2lcl e HEREND, / VP RLF
DYpPRLUFYVREDHTI=IVPIVIC
F. RAELVRERTT, US> Ontk%
R LT, MPOIEPERASIEBRE Z S80S
v3@EHDY (19). WRBEETD CluHLU
FFA DIBI0IE. B\EDLOBEDR L ADTC
DICHUSNICHAT I—IVFPIVICLDEDE
FABNI, &1 Glu. Tcho, BUN. T.P.
BLU AL D7 BRELV 14 BRTETLLC
DIE. BAROEBERICSWVLT, BERID
BIEE LT, RBOFEZRLDD., BHA. &

Effect of jacket on trucking of cattle in winter

BORERZRBICHIC, HEI e +N8IcSL
TREANOIGSEZB<IMABICHEERD
Ndo
MRBFOREMBMEY TRE2 L — 3
VTl BB COA'CDASR MRS &
U CD217IsM" #BRas MME ~ L1=o CD 47 18
RENUVN—-THRTHY, EEcndY
A hRAAVIZKY ThT & Th2 ICKBIlenD
(18)o Th1 [&FIL-2. INF —y7@&ZzmmL T
BRMREZFES. Th2 (& IL-4IL-5IL-6 &
SO0 EZ DML TORMERBE%FET
% [2.7)o CDABR(FBMALSNTOEW T #8
RICKELTTBRINEHEIETSEBETS
(4) 7285, CDA'CD45R “#BRalE X £ —BIN
JVN—TH#RTHYFDRERIDICERE
FHRI-LTWVSB, CO217IgM” MBAa(E. #BA2
KENRIC 18M = H > 1CAEEL B il Th YU,
BT BE TS AVMBRICRV NG ZEEL
(8], BMMREICHVTERR®REIZRIZLT
WBo AEBRDIBREIY INSDREY T L
ICESTEERR 2 DOMRENMEEBZRLTOSD
ZEDDL, FEFRFDO LSV OBERICHRES
MERTBEEBABNIC, EAIVAZBMEK
DRERIGIBERT D& (3] &l AU
AUCK 2 TOMSNIBE DIV F D1 FERE
NeHlTHE [(19) 5. FERICHT S
FORENDETE. FICHWHO2ICA VRS
FOVILADETHREBTH D EER BNT
IN6OIEDHB. 2F DV OEEEF(C®
WRFLURESZATHY., B@ERICIHMEREIR
RBICBBDIENPONEG 2o COERER
D RMENDENNE T T, Bx@ICHAA
BEDHERNLHT DD ERBSNIC, BK
B CIRIE8ERIC VILADLO Glu [FEEE T,
Corti (Z1B0 T 2 ELBXRBCHNBRICEWE
ThY, SBEREBIBIRKICOEXAETE
EDROENGEH DI THIE REY vo v
hABEPIC B SV DD SRIVALGRNE

Journal of Japanese Society for Clinical Infectious Disease
in Farm Animals Vol.6 No.1 2011



FORFLSVOERICHTEY v v FOHR

RICKBDIEBOEEZHIET BIcHD, KREO b
SV OEKICHTBEER LU RABLUOESR
FLRDDBEAR FLUADBERB SN ED
ERTHBEEBADNIC. Tic, BERBICE
ANEDESRFEL BRI BRBEDWRBHC LN
BHhoIcEND. BEY YTV EOBRIER
SOLSVIOBEICEDRANUVREBEBL, &
BHOETABHIET B EDTRBS NI, A
BOWRNS, REY v v FDBRIFFDR
TSV OBERICHT BERTEHNRICSERY
BEEEA BN

[ e8]

FERICH L THEHEE, HiH=EWOIIZOT
BREMUISRHT D EHIC, ®EAY v vk
EERHEO IO, PRIz RTAHR
I NUMASHICH L TFEE T o

[ SIFA3ZHER ]

1. Adachi, K., K, Fukumoto.,
Y., Katsuara, N., Arikawa, A., Tsuji,
A., Onimaru, T. 1998. Significant
Decrease of Serum Vitamin A Level

Nomura,

in Japanese Black Beef Steers after

Introduction to a Farm. J. Vet. Med.
Sci. 60 :101-102

2. Allen, J.E., Maizels, R.M. 1997. Th1-
Th2: reliable paradigm or dangerous
dogma? Immunol. Today. 18 : 387-

92.

Barbul, A., Thysen, B., Rettura, G.,

Levenson ,S.M., Seifter, E.  1978.

White cell involvement in the

inflammatory, wound healing, and

immune actions of vitamin A. J.

Parenter. Enteral. Nutr. 2 :129-38.

4. Bembridge, G.P., Parsons, K.R., Sopp,

P., MacHugh, N.D., Howard, C.J.

BARBWRBAEHIRLE
6515 2011

10.

PERT

1993. Comparison of monoclonal
antibodies with potential specificity
for restricted isoforms of the leukocyte
common antigen (CD45R). Vet.
Immunol. Immunopathol. 39 : 129-36.

A. 1996. The Bovine
Respiratory Disease Complex. Hjerpe.

Charles,

Current Veterinary Thrrapy 3. Food
Animal Practice. WB Saunders
Company, Philadelphya, pp653-664
Duff, G. C., Galyean, M. L. 2007.
BOARD-INVITED REVIEW: Recent
advances in management of highly
stressd, newly receivd feedlot cattle. J.
Anim. Sci. 85 : 823-840
Estes, D.M., Hirano, A., Heussler, V.T.,
Dobbelaere, D.A., Brown, W.C. 1995.
Expression and biological activities
of bovine interleukin 4: effects of
recombinant bovine interleukin 4
on T cell proliferation and B cell
differentiation and proliferation in vitro.
Cell. Immunol. 163 : 268-79.
Feldman, M., Marini, J.C. 2001. Cell
cooperation in the antibody response.
Immunology. Mosby, St.Luis, pp131-
146
Gershwin, L. J. 2007. Bovine
respiratory syncytial virus infection:
immynopathogenic mechanisms. Anim.
Health. Res. Rev. 8: 207-213.
m/lIE—. 1987. BABRDOARFDOIE
2R . BEDOMZER . 41(7). 865-867.
BHER, %UJ{E 83, WiEs=
x.BH &, =8 . 2008. 21
AMETHRRD L OFCRUEE[ERICHT
SHERES 7/771/%@7[107A(DEP$D
NELBICKBM . B8 =55, 61: 39-



12.

13.

14.

15.

16.

17.

42.

OB A, WARKYN, i &, 2007.
EHEBNEKE L TFFENDYINIT
NEUFAH (18 RERFERBICLDHFY
BSOMR . REBZHE . b4 547-551.
Kegley, E.B., Spears, J.W., Brown,
T.T. Jr. 1997. Effect of shipping
and chromium supplementation on
performance, immune response, and
disease resistance of steers. J . Anim.
Sci. 75: 1956-1964

Mosmann, T.R., Coffman, R.L. 1989.
Heterogeneity of cytokine secretion
patterns and functions of helper T
cells. Adv. Immunol. 46 : 111-47.

PJIl &, BB . 2008. FHDOIFEES
ROBBESNBDEBHNFERICET S
NAVIT -ANEUFH (18 BEMER
BIEDOFUOEBHR . REZE. 5D
577-582.

Rice, J.A. 2007. Manheimia
haemolytica and bovine respiratory
disease. Anim. Health. Res. Rev. 8:117-
128.

EEBRE, LERS, SHS5h KRR,

18.

19.

20.

22.

Effect of jacket on trucking of cattle in winter

NGEE . 2001, BABERI :%5*1%:@8%#
DIFResBE RS . BEDZE . 55.
33-38

Schaefer, A.L., Jones, S.D., Stanley,
R.W. 1997. The use of electrolyte
solutions for reducing transport stress.
J . Anim. Sci. 75: 2568-265

BTRSR . 2008. BEBER4-DIBEHLLEDTC
OIC . RBZHE b5 177-181

Villarroel, M., Maria, G., Safudo, C.,
Garcia-Belenguer, S., Chacon, G.,
Gebre-Senbet, G. 2003. Effect of
commercial transport in Spain on
cattle welfare and meat quality. Dtsch.
Tierarztl. Wochenschr. 110 : 105-7.

.Warriss, P.D. 1995. Transport of

animals. Vet. Rec. 136 :571-572.
Wyatt, C. R., Madruga, C., Cluff,
C., Parish, S., Hamilton, M. J., Goff,
W., Davis, W. C. 1994. Differential
distribution of gamma delta T-cell
receptor lymphocyte subpopulations in
blood and spleen of young and adult
cattle. Vet. Immunol. Immunopathol. 40:
187-199

Journal of Japanese Society for Clinical Infectious Disease
in Farm Animals Vol.6 No.1 2011



FORFLSVOERICHTEY v v FOHR

The effect of heat-retaining jackets on trucking of Japanese Black cattle in winter.

Keiichi MATSUDA", Hiromichi OHTSUKA?
1) Miyagi Prefecture Federation of Agricultural Mutual Aid Associations
Central Veterinary Clinical Center
2) School of Veterinary Medicine, Kitasato University

[Abstract]

The effect on trucking of cattle in winter, as well as the possibility of preventing the depression
of the immune function by wearing jackets, was investigated. Twenty two Japanese black cattle
in extended transportation in winter were tested, with 11 cattle wearing heat-retaining jackets
as the wearer group and others not wearing jackets as the control group. Blood samples were
taken before transportation, just after transportation, 7 and 14 days post transportation,
and biochemical blood tests and measurements of immune cell counts were carried out. In the
control group, a decrease in serum vitamin A concentration and increases in cortisol, gulcose
and free fatty acid were found after transportation. In immune cell counts, CD4"CD45R ~ cells
and CD21"IgM"cells decreased after transportation. In the wearer group, although the cortisol
level increased after transportation, it was significantly lower compared to the control group,
and there was no change in the immune cell counts. The number of cattle presenting disorders
was less in the wearer group. From the results of the present experiment, it was considered that
trucking in winter causes stress to cattle, and the wearing of heat-retaining jackets alleviates
the stress and prevents the depression of the immune function.
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