AWM BT 2R NVAY L VHETFFDORE L
Wik Loz IRE & o Bk

IR T LIREE” [ B

/NHHE I FH g HL A

1) JLHRFERESEE (T 034-8628 HHIHT R .+ =% 35-1)
2) WEEZREIRFEESE (T 069-8501 VLA ST AkkHT 582)
3) BE/NLEERES LT — Y X (T 039-2683  _ILERHALET AT 63-3)

KIgiE"

(20104E2 A 25 H%ZAF - 20104£ 11 H 24 H 5231

= #

HEAROTFIIMRRL TR 2 LICHEEA LR T V. HAMIIBIF 2 REBREREESVETFOREY AT LA DOFEIL
JEYSE DA & S BHCIET 5. RO HIEIHRIV A 7 4 VFET-HOEE & 5w d 5 I EiRe & o BEY: %2
WAET A2 L THAH. 40 HOY A LWHIPERDTRD SN oloh VA& A YL T4 2 5512, H ARG FEEME - 70
12006 N2 HED W THREDEHERW TH o 728 (AKEH; n=14) EHREBLOMEKEE QICEELFTLE L TV
GeHIEHE; n = 26) 2 IFZEIC L7z, 3R Body Condition Score B X OMMEZ & L, KAWL AMERR E 2
L—3Yay, ¥4 MOA VEETRIELZSCICKERVEY (GH) L7 — (R) L alVFVIVREBETHEE,
MEGHB L aNF VY VigEZNE L7, BRAERCIAE Y70 OEIEIME 2 - 72, RAKRER O K10
TcRI-N12"y S T HIRB AT BRI LA RICRA L7z, F - BAKER o GH IR, HASERIL-4, 1L-12, GH-RB &
CanVF VIV -REBETREBERIIEMEZ R L. NS5O &5 HEBEEI R TRARETH 5 T4 Mgk s

X ORISR BE AL T LT 2 EAVRIR S N7z,

S R, N, SRERRRE, WHEL T

WS LERYOTEOW0REY 27 AIERZRTH
B8, BYE R T A 72012030 2 A R 2 BRI
BX, MIERRE2RTIEPEETHL. AT/
DIFEE AR DFHO—2ZH A A O KR EIA R A D
Fohs, HEA, Y s I VEORRITIEYYE & B4
LR35 L (1], FRCHESE LEO/RLTIEREIC X
B WP 2855 R0 27 A HUBHE 72 & DFSHE ) A 7 HSHEh$ %
EE3ND [2]. wolE), FHRTIETHIRM &L & DK
YNEDTEDN L L A OHN D75, R RE 7z S 3K
KRICDH D TFFICBTEMTHROBD I BIE SN S
TEpD [3], BEAYEERIRET ST TI/NE & FBRIC
RAEAPURTEIEB L T AR D 5.

WEAVEY (GH) BEWORE % LM 5 EEL
RIVEYDO—DT, GHRZIZL )W M 545,
GH % #5-9 % & Ml RMa o 4 - BehiAsfest < h
% (4], F ARSI IR R I 2 & D ZEi B X
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OFAYIM ) ¥ 7SERGALEE IR AN & 0 RIER AN T 3 %
[(5]. WolE), TNVFVIVIEA L ARIZGWEND
RNVE YT, GHIZK L THREREREZ #H 5 2 15 % #§
5, I LTI 7R b — 3 A0 & B I & i
5% [6]. 0k ICEONGWEERE L RIERTED B
R TH D, WY R R & NI SR RE & 25
WL TWBEHERINL IO, FHOREIRE L
BREICOWTIRIFE A LS ICEh TR, 2T
AWFZE TIEMEAL T OMBI 2 37 L, AR & s L O
NI RE & o B & A L 7-.
MHE b LV HE

HEF D 10T ORGTHEIN TV IRV AY L~
FEFL 40 B2 V72, HAREIEEEEHEE - 3142006 48

2O E, RE EAREAFRERM TH o 728 (RAAE
i n=14; F148.1 £ 6.2 Hiin) & ARTEHHERE 2 i 7

T RS IR Cle B BRI 2 R BRI 22 KB R 2 e 22)

T 034-8628 AR =N 35-1 B 0176-23-4371 FAX 0176-23-8703

E-mail : otsuka@vmas.kitasato-u.ac.jp
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RFIEE HEEK T ZEEY b
#1 YA M AL VTIA—FTHFAL ¥

HOH forward (5'-3") reverse (5'-3')
1.4 TGCCCCAAAGAACACAACTG TTTAGCCTTTCCAAGAGGTC
1L-12 AGGTCGTGGTAGAAGCTGTG CCTTGTGGCATGTGACTTTG
IFN-y AGCCCAGATGTAGCTAAGGG CTCCAGTTTCTCAGAGCTGC
GH-R TTATGCCCAGGTAAGCGACATTAC TGATTTTGTTCAGTTGGTCTGTGC
I)VFVIL-R TGACTTCCTTGGGGACTTTG TGAGGAACTGGATGGAGGAG
[ -actin CTTTTACAACGAGCTGCGTG CACGGTCCGTGAGGATCTTC

LCwW7-# GHEE; n=26; F3548.9 £ 4.9 Hils) o
2R T2, RS OMRICB VT, KE, ki,
Body Condition Score (BCS) 7 & UNIZHiliE % 2 L
To. AR T, BEIC X 2WIE~OREL RIS 572
B, RENS72 0 ORIEOEE L Ui e & Tt
e RE A LR L, 2B, RIFZETIIRBO
BT SRE L, RO L0508
EDORIGR S Z & 3D - 72,

{£#8] : BCSiZEdmonson & [7] @} X 0 5Fl
L7z, REB X OERE IR VAP REER SR 7 5 O
HpilE sy (8T, R ZHwTllE L.
TrORGENR 1L 55 4 HERRZSE TH i 2> S S £ CTOlR, F7-0R
R & U ISR DI &2 AR 2 412 & 0 e L7z,

R0 & MRARE © fLFEH S ORMIT TR 1IN S 4
I CcoMmMuicEmL, YL —>, 7v1tNa,
EDTA-2Na 3 X U8 VIRIA D SRIMAE 1203 L7z,
B, TL—VIMHIIANVE VIREONEI, EDTA-
2Na PRI R — M2 72 & OV 1 MLER LT 5
BrZ, Flz2A) Vi id real-time PCRIEIZ L %
A AL VBIOERLVEYLET Y — (R) mRNAZE
BEOHTIZBOBOH .

MERIVEVBERIE : aVF VU LoOMlEIZ~Y A, 71
T — bR L 7oBER RN T & ) G L7z [8].
F¥72GHIZ, ~A 2707 L — b2 Lz EiE
Ha sl L7z, R Rz ilie ko X 0 5k L7z
[9]. EVEY b—y-ru7) Y YFMEE~S 70T
L— MZEMb s, 7ay R0 7% THE, AL
RYUE (BLGH FEIMiE) 23m L CIRE L7z, —RPuk
MLPR%, GHAZ#e [, (National Hormone and Peptide
Program, U.S.A.) T 72 3uigE2z L, R L 72,
RICEu- B GH Z R ML, BSH%, H§omaldE
(Enhancement Solution, Wallac, Finland) Z##&bIL,
I B 25 i O8O FEEE (1234 DELFIA® Fluorometer,
Wallac, Finland) THB#eE =g L7z,

KREMAE 2L —> 3> OB @ BIMERERE DU OfF
PRI RS2 v, SiEshCws Fc#L
CT7u—H% 4 b A —% — (FACScan, Becton Dickin-
son, US.A.) T#lse - T L7= [10]. R L72—XPt
Rix 9t 7 ¥ CD3 (MMIA, VMRD, US.A.), CD4

( CACT183B, VMRD, U.S.A.) , CDS8 ( 9ACTS80C,
VMRD, U.S.A.), CD21 (GB25A, VMRD, US.A.),
TcR1-N12 (ACT61A, VMRD, U.S.A.), MHC class II
(TH14B, VMRD, US.A) BXU%tk F CD14 (MY~
4; Ry r=ra—nvy—m, ) Thb. HEIZS
nEToHEE%5#%I2 [11], FACScan f#Hic X 0155
N7z 4 b7 5 Ao HEERE X R EROE S, B
B o ZHEOBTEEE B L OHIMERED S K OFHE
V2 CHEMIBL DTl 2 S L7z,

MK (% 10°/ul) =
HRLERH D0 AL R PR X H MLEREL ¥
[HZEkE & (A ERE & + R ERE &) ]

real-time PCR © ~/ %Y ViR A & Mo s O ik
THHEHEZ ML, mRNAZHIH L7z, ShEToH
% (10, 12] #&#12, il L72mRNA % HvTcDNA
& L, real-time PCRIZftL7-. PCRIZBWTIiZ,
FHLZFOT7 I < =T A4 VIZER VTR LT A
XY, WEEEEEIR T & LT factin & I\ THEE
L 72 . SYBR Green PCR Master Mix ( Applied
Biosystems, U.S.A.) ZFH L THE T2 I
#: T 7700 Sequence Detector # JfJ \» T real-time
PCRZFEN L7z, T2 A M A VlBm 3w
g L 72 &8 {z+ ® Threshold Cycle (Ctf) # T,

PA I A CBRETFREBRE =

2 (= (4 F A4 O Cthiti-f-actin & Ctfit))

oFERICTRD 72,

BIE © 2BEM O LLIR X Student O t-test (2 X V) fEHT L
7o AMEMEIZ P £ IR E TR L., $72, M
AIH B O BAE OFHBIME DO FHII D\ T Pearson DAH
IR E % sk 72,

157 "

ARTERE DR 7 S OV~ ook BRI HE
THEIRfEZ /R L7225 (P<0.01), BCSZ% 5T
el AR BV TIRARREPBD LN e otz (K
2).

ARERE O I IMERE S & OB ERBUI BRI A~
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FIVA Y A VHEFH ORI &KMLM AR

#2 MHEoKK

H OH RARER (n=14) *IEH (n=26)
PRI (cm) 57.36+358 7412+423 k%
%5 (cm) 86.35+ 1.04 88.18+0.96
BCS 268+0.10 2.85+0.06
oE e R N 0.47 £0.02 041+0.01
o PN 0.21+0.01 026+0.01 k%

S+ RERERE ek 0 P<0.01

#3 HMIKAEY2L—3 3 v ol

HOH RARER (n=14) X EH (n=26)
[ENIER 92.79+5.27 110.07 =4.54 %
AR 53.65+2.20 6306199 sk
R ER 39.14 + 4.49 4702 =444
CD3* 21.84+1.12 2498 +1.15
TCRI-N12* 1557 +0.94 1883+126  *
CDh4* 295+0.27 364+0.25
CD8* 263+0.36 315+0.28
CD14* 14.31+1.36 1837097 %
cp2rt 748+1.30 1049+ 1.36
MHC class-I*CD14~ 1170175 1570+ 1.86

Sdy + S gk 0 P<00L, % : P<0.05
72770, MALIE X109/ ul

F4 YA A VRETFHEBREOLE

HOH RARERE (n=14) XHEEE (n=26)
IL-4 0.001 =0.000 0.005+0.003  *
IL-12 0.002£0.001 0.014£0.008  *
IFN-y 0.379+0.169 1.76 =0.360

Y+ RS % 0 P<0.05
WAL IR DY A N I A Vs 5B R=

2 (= (F4 + A4 ¥ D Cthili- f-actin® Cti))

B Z R L (BoBDOP<0.05 P<0.01). ¥
AR ERE O TCR1I-N12*y S THIHEE B L O°CD14 4l
faZhsx A ICHARERICKMEZ /R L7z (P<0.05).
ZOMOMMEICIIEEREERO Lo 72 (K3).
BAEBEDIFN-y, 1L-4 3B X IL-12 #5158 &
X IRBE ISR T 2 @mMIch Y, IL-4 %5 TN
[L-12 1I2BWCIEAELRZZ ROz (P<0.05) (F4).
Mg RNV E VBEFIZBWT, AR GH &
R TRAIC R THERICEMELZ R L. (P<0.05). L
2> LILE IV F VOV 2 BRI CHE L2 % D e
o7 ESICHBERROKRIVE Y -REBETHRBIETIE
RAAEFED I IVF V)V -RB L O GH-RIGHREEIZ LA
THEIEMEZ R L7 (P<0.05) (%£5).

PR TR KRR 2 B H & e iae O T i &
DOAHBITEIZF6 (R L7z, fRE, 7% 5 OIS IAEIE
REF IR & RSB bz b o,
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£5 MPANVEVIEESXOFRVEY-REE TR

Yid i
H H AR ERE (n=14) XFHEHE (n=26)
GH (ng/ml) 7.64%175 1257+1.37 %
a)VF V)V (ng/ml) 3.74%0.78 4.17+0.62
GH-R 0.171+0.049 0.399+0.070  *
a)VFVIV-R 0.010 = 0.004 0028 +0.007

Y+ fERERGE % 0 P<0.05

T HALER D R )V T ¥ -RE(ET- 5B E=
) (= (V& ¥-RO Ctfili- f-actin® Ctfil))

#6 ARENCES 2 MAHE & R O BT L ©
HIB AR %L

hE ke WabE Wbk
mH k) (cm) B Tk Utk

P 1Bk

Hik Bk 048 0.37 -036 049

M R

CDh3"* -037 060

TCRI-N12* -041

CDh4" 0.38 0.32

CD8" 0.52

CD14" 0.67 050

CDh21"

MHC class-I1°CD14~ 051 032

1.4

1L-12 0.38

IFN-y

GH

INVF VN

GH-R

J)VF VIR 0.36

7272, &TP<005 ZEAITAEMEmEL

72751, MERE O WAL X 10%/ul, FIVE ¥ OHAIL
ng/ml

e & BAAERE L I3 R OMBI RS b7,
ZOMDIHHIZBWTHHEMDRD b,

Z £

ARWFFECld H ARFIFERHE 250 72 L T e WA E o1
2B W THRIEIEDILT O GH IS X O H%
HRGH-REaNVF VI -REAMEFHEIHEOKTHRD L
Nz, ARRERCIIAREL S OMIE AEicBnT
AREIRMEZR L, ERIEABRGETL L ) BB H D,
O T4 TIIREREDIR T 2D 5D LR s h
7z.

DN BT 2 D%E S AT L OO —DIZ 96
THIEAZ WZ DTSN L. yoT MG
TR FR IS AL, HIREERERE & 1S 0
HEDA AR, BYBiEIcEvCw5 [13]. Lhissi
2%\ pdTHINEIE, IFN-y RIL-4 & o 724 OB A
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R SRR ZHRED b

FAA T EEALTRIEY A7 422G LEE2 [14,
15]. BES T2 Cla b AL R I y 6 T Ml B As kA5
5T EnD, AR E T FORERIEDIKTIC
WELTWLI LD TV [16]. VWolT), &
HRERPURILRIEEE 2 8 3 % HER O3 b Al o 4%
BEICBWTY RAZENICR L 2 AR sh [17, 18],
K y s THINBELR K CD 14 HERTH - 7ARRERE Tk
R 3 & N AR SIERRE DI T oW RE D B 5. T 72
ARERE T y s THIBE AL THIFLEL AR 7] AT A
SNz, ARREICH L THTEEEANRICEL D, FiF
FENCBWTRAEEZH - X7, RILkERLKI L 250
— WVIRREIZ D % FF TIRAM THL O R ) » 735k
FALROGAME T3 % [3].
ARERTIZIL-4 B X CIL-12 8T RHEEB XA E
KT L7z, IL-4 3 THIlRSEA L, PuREE 2T
WESIEISE ZIEET 204 A4 v TH Y, IL-121F
HWIRATEEAE T 2 MR e & 2 e 54 bAoA~
THhb [19]. HEKTH B CDI4 M EI2WA L
TAARER T, [L-12 #E T RBE b I HERIEEDS
BEFLTCW2Z EATRIEENG, RIFFED & 9 HEAE
2 5 FF TR T A B AR ER S, S S ICHAEERD
YA S HA VPEAERDET 2 &b %o 7RG iE o
T DIRRENZ 3 2 W REMEATE V.
BAREROIMTE GH IEEE B L OHALER KN GH-R 38
BEIMEFEICEMZ R L. GHIZKEMCIB T 25
DBEHOBEZIRMETHEVE E L THSN, GH-R
ARAGH ORIEZEEZRE, WEARL RS L3R
HEINTWDE [20]. FAHES AT AT LTI
ERE O BITR R Tl O AL, B o b & 2 i
TAEMZHED [21-23]. BKGHEEZ S ICGH-R
BRTHRHARTH o AMAER T, GHARME AR
DR LTRIEY AT L ORIARIC X DAL
DERD—DTHo WA H L. hF caEFkY
7 IVARRTHH/NETIZGH OSWREIE N2 &,
REDENGH WAL OFERIZH TN TS [24,
25]. ¥/ v PO GHMZKEA TICE L LMlzo
THERBOWV VRO END Z eh s, ERIZBVWTY
K IR © GH WA T3 2 Btk A" % [26].
Wl D, TVF VIR 2 IS 2R R
WVEYTHY, BENRA N LVATIZHL2HWICBNT
FaNF VN -ROKRLINF I NAD LIS T L
TAMLVAICHT 2 EZMEEET 5 2 Lo Tw
% [27, 28]. AWIFEOMARERE CTIRIME IV F VIV
FEDFEFZED LN o7 b 00, Fil sz ik
ERHBIROY A A4 v HDLVWIEGHARLICI VT
VOV -REETRBEOK TG L2 i2H 5.
RIFFECiE, WIFLEI2» 5 BRI B CHIE L 7R R
1255 TH TIERIEREIMET LTS 2 LAVRIES

72, PUEMEO TR R IAT O I o BIIc & 5 T
THINE R BRI S EGED ) 2 7 2R S &
5. BT TIEARM MHC-class-I7CD14 ™~ B Mg %
AHE LKL, WEICE D o THEMT 528 [10], A
WF7e Tt L 22 72h ok & B M IE ORI M 4552
Doz ers, e EkEtEd 5174 BAlROS
b - WIS EA S > T B WD d 5. F 72T A
WE—ARIINEOREARZF TR RIEI AT LD
BHAEET SR T LIRS [29, 30].

INHDOZ LR LTFHOEETHIO/DITIE, fFEE
HICIRE SN TV AEREIFER SN S L9 2@l K E
ERTHFTEHZMRT A ENEETHL EREIN
7z.

RIFFEDRATIZ B 72 D $535 72750 7o b MUK 2 BRI 27 5
FEMSE 72 & VBN ABIZ RS T 5.
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Relationship Between Growth Condition and Endocrine or Immune Condition
in Healthy Suckling Holstein Calves

Hiromichi OHTSUKA*T, Fuyuko KISHIKI, Takaaki ANDO, Machiko MUKAI,
Masayuki KOHIRUIMAKI and Erika TANAMI

* School of Veterinary Medicine, Kitasato University, 35—-1 Higashi Nijusanbancho, Towada,
034-8628, Japan

SUMMARY

Diarrhea and pneumonia are observed frequently in dysgenic calves. The development of an immune func-
tion, nutritive conditions, or the growth of calves during the suckling period is closely associated with the inci-
dence of infectious disease. The aim of this study was to evaluate the relationship between the growth condi-
tion and the endocrine or immune function in suckling Holstein calves. We observed 40 suckling Holstein
calves that exhibited no signs of illness. Fourteen calves (Low Weight Group, n = 14) that did not reach the
standard weight provided by Japanese feeding standard for dairy cattle (2006), while the other reached twen-
ty-six calves (Control Group, n = 26) did. We measured the Body Condition Score of all calves, as well as the
peripheral leukocyte population, peripheral blood mononuclear cells (PBMCs) mRNA expression of cytokines
and growth hormone (GH) receptor (R), and performed cortisol-R, serum GH, or cortisol blood analysis. The
Low Weight Group was found to have a significantly lower width of the thorax level. The numbers of the periph-
eral TcR1-N12%y4T cells were significantly lower in the Low Weight Group than in the Control Group. Com-
pared with the Control Group, the Low Weight Group should significant lower concentrations of serum growth
hormone and levels of PBMCs mRNA of IL-4, IL-12, growth hormone, and cortisol receptor. These findings
suggested that the immune function was reduced insuckling calves with poor body width.

— Key words : body figure, endocrine, immune function, suckling calves.
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