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[19]. B X OERIGTER [5] % &A% &
NTwb, L2L. HI2BUT 5 Arg DR E
MiZHEOWLNIENTEL T, Kok
BEIC AT THBICOWTOHHFIRIZEALERS
Nixwv, 22T, F2E Arg OS5 F 0%
ERREIC R T T EMAT A2 HME L
T, BEAMAIC Arg Bl A L2 RA R % 46
HoUii s 7 3 7 BRIREE B X OV ko
R, BRFEAFREMAE L 72,

MEEHE

AEHSFS LUBST BN 6 BTN
BRERICHE SN T BREMICHEEEZ 10 7
Hiwo REMMENE 4 36 58 (225 18 A, M
18 8H) % M7z BRI I B E L — W45
KWTMBELTBY, AARE % 2 EE RS
BEF—THh o 720 faG-feHE, MERIZIEF
TV —HEBLIORNTIESNMY 7. #
JEEENIE RSB X O — o &FE (3
H1% : DM 88%. TDN 70%. CP 115%. NDF
21.0%) w7z, fh=md L OMEES &=
X, 10 > Hi i35+ € ¥ — % 3kg, b S
2kg. B X OB AR 2kg (W % @ TDN
59.8%. CP 92%. NDF 553%). 13 » Hifi T
X, FE' Y- kg, fib 5 2kg, KE M

- 100 -

TS Y ORI ORI BT I

05kg. B X OBLA iR dkg (829 % : TDN
674%. CP 131%. NDF 41.1%). 16 » H#T
&, fiib S 2kg. KEHI05kg, B X OBLAH
¥ 7kg (8% % : TDN 722%. CP 135%.
NDF 329%) & 4D I2A b8 Tl fil £
IR L7z,

W H O FRNN 2 RBRB G A S 3 20 H L
L-Arg % 20% &/ L7- Arg i & FE (7 v
T7v M HITHLT AN AKRKES, T
W) %1 H50g#5 L7z 1800 (L9, M
9UH) ZH5HE. BIUOEWOFEROAEHRY
L7218 9 (£#9UH. MEQTH) % xtHaBEI R
G L7z SIEE R, M5B XU R
HEOWMBEZ BLE L7z K RIEICBT %A
ZHOMGTB L OCENEZLUTO@EY TH 5,
AEY KGR ME2UH, XPEEEE  ME2UH. B
B, ARG RS TH, XFEEEE 0 AE 3,
C s 4G50 2088 2 TR X OO 2 TR R IR
FB 0B X OME 2 TR D ERMG K5 Mk 2 B
SHHERE @ M2 9H, E Y5, AG5-RE  ME3 B, X
WEHE M3 UH, F R RS RE 4 N
HEHE B4 B,

RERFE: Arg IEAFRHE ST (10 7 H ).
W53, HM#TE (137 Hilm). B LU
H# T35 Htk 16 7 Hls) TR MlB X O
B % AT - 720 RN, BERIEITHRAIE 2D
(SCAL. Hh T3 #riE) & Hw Tk
#, RN E S (NFK64, & T¥Ebkal s
A D) A HWTERE. B X ORI RS
RO (NFK71. &L FTEKRKEE) 2HWT
PR DM E % 4T - 720 PRIMIE. SHERIR & 0 ik
S Bl R BE AR A A 22 BR AT (R Y= 7 b
I VP-ASI09K., 7V E#RAEH, ) B X
'EDTA-2Na B ZZRIME (X Y= 27 M
VP-DKO052K. 7 )VEHN&EH) % H v T HEli
L7z FRIMAE 1 BER AP 3078 % 47 v, i
17 70k FH 8 AR HE ) A B 2R BRINAE 20 © I3 & 14
720 135 N72IMTE . M AILERES L O
M tEsE 7 I 7 BRIREOWMEICH L7z, F 72,
EDTA-2Na 8 il B Z2 BRI CHREL L 72 M1
HIEkE (WBC) Ol I & OVHAY I Hi A% 2k
FKIMPUE OB L 720 M2 Ty A
DFIRFEEL (B RB L ORI EYE) %
AL, FHICBWTRBEASR R/
AR G R < 100) ML 72,



The Journal of Farm Animal in Infectious Disease
Vol4 No3 2015

MFENRERE - MEE L HRA L LTl
HEY IV ARE (VA), MiELYsy IV Eik
£ (VE), M7 ANSFUVBETI ) NI
A7 x5 —XiEMl (AST), Iy — 27 V%
IV NTYARTFF — B (GGT). I
HIRFEEREE (BUN), IMiE7 V7 I Vil
(Alb), IMiE#H I L A5 T — Vi (T.cho).
BILOMERR S >3 7 HighE (TP) 2l L 72,
VA BXOVE ofllEix,. m#ifhkra< ~r
57 4 =& TlE L. AST. GGT,
BUN. B X U T.Cho i3EHEEZHWTHlEL
720 AlblZ7 a2z Ly — 7)) =gz Hn
THIE L 720 TP & Biuret #: 2 FHIWTHIE L 72,

M7 I /BEREDRE © Ik 7
I BBEEOWNEICIZ. EHBT I ) BN
B (JLC-500/V. HAEF#RAaH) 2 HWT,
AR ru~ v 774X ) T I 8
DB X OMEEIT - 720 WEHB X, WIH
73 (EAA) L LTAFF =Y (Met),
VY v (Lys)s AL*=> (Thr), L AFY
¥ His)s MY F b7 7Y (Trp)s 7z =)
75 =Y (Phe). NU ¥ (Val), £ vua4 ¥
v Mle) BXv'aAf v (Lew) #%=. FELHAT
I8 (NEAA) ¢ LTCZUY > Gly). 7
5= (Ala), 7A$5F¥ ¥ (Asn), 7 A%
SEVE (Asp). Z V¥ I (Gln)., V¥
U (Glw). &Y ¥ (Ser). Arg, 7ual v
(Pro) BXU’Fuy v (Tyr) & L7z

R BEEIKFENEREO R - WBC Oz
X BB Bk A E (PC607. ERMA ft,
Germany) % HWTAT o 720 KIHIMBEALERFR
T HUR O FFAT & BB A PR & v, s S
NTWB I L T7a—%f X —%—
(FACScan. Becton Dickinson. US.A.) T illl
B L OFNT L7z [24]0 M L 72— kbufkid,
Pt ¥ CD3 Pk (MMIA, VMRD, USA. :
PGS T M) . Pt ¥ CD4 bifk (CACTI183B.
VMRD : ~ V28— THiIFE). $T~ ¥ CD8 #t
& (9ACT80C. VMRD : * 5 — T #lle). i
v b CDI4 5Ltk (MY4, Xy 7 < »ya—)
& — (k). T HiER). $i~ ¥ CD45R Pifk
(GC6A, VMRD : B#Mifg, -4 —7 T #Milz).
Pi7 ¥ CD335 ¥ifd (MCA2365. AbDserotec.
UK :+F 27 0*x7— (NK) M), v
WCI-N1 $ifk (B7A1. VMRD : y ¢ T #ilfd).

THE EFFECTS OF FEEDING CATTLE WITH ARGININE ON IMMUNE FUNCTION

- 101 -

B L OH Y ¥ MHC class- I $ifk (THI4B,
VMRD : HIk, BMIE) TH s, HETIh
T CoOWEES%IC [14]. FACScan T IZ &
DESNTYA b7 T AhOHRERE X OV
Ko#lG, HERTOZIUROREEEB LU
FMERE D S TRt o a2 v TR Mia o5
Bz L7z, Mifake (I / w @) = HgEk
o3 Rk TESRE x WBC < [HEk#EI & /
(B ERE A + R EREA) ]

HEt A&k - AT ICIX SPSS 130 (A -
¥— - A« T A 1) 2w,
O NRERIETIME £ BEEF A TR Lz, %
MARTHHIZ B 2 2. MERIM, 3B X O
DB E S E — TeBC i 53§ & H
HERIR) R & SR O fE bR 5% Kl & 72 > 7-HH %
HEADYE L. /20 ERBICBWTKE
YER 23328 & 7235 H 122 W T3 Bonferroni
DI & B HFRRMOE & W THEERIC
B2 EMEOMIEIT V., fERREE 5% K &
ol BNEEBEED Y L L, HIHIEESR
DL, Fisher OB FHE N FHRE %% FEh L.
fEb# 5% K2 ARAd D & L7

£

EEFER - BB X OHM oK CII&HE
HTHELRZIRDON o7 (D, %
M ORI T, KE, K5 B IO,
FEDHEIHARTHBEICHWETHER L 72,

MBEACFIRE  RIHL TERIR B X O
DOHBIZBWT, §XTORETH CHEL %
B OLNLh o7z (K1)

mepBERE7 I/ BERE BB X ORI
DB TIZ, TRTOMEHH CTHE L 2
BOOLNL D o7z, RER OB TIX, Arg X
M CHELZHAEHP RO b, A ER)
BB ORER, K5O 13 » Hil (11790 =
266.6nmol/m ¢ ) A3A5-H#E D 10 (2437 + 46.6
nmol/m € ). 16 » H i (4645 + 5069 nmol/
me) BXOXHEED 10 (3839 + 432.0 nmol/
m#é). 13 (5975 = 4685 nmol/m € ). 16 » H
iy (5883 = 5409 nmol/m £ ) ZH_AREITHE
WEZ R L720 B 7 3 B CIRBEEMICHE L
AFBOON o7 (F£2),

FAH M B BRI BIAE R R B X ORI
DB TIZ, TXTOMETH THEZ AT

1



KB R
47%37% 2015

TNF =Y OGO GERE I KT R

F 1. KRBT 250 B X ML A RA RS R O HER

104 A s ($8 5810 1347 At ($651%) 165 R ($R5HR T35 A%)

RE A5 2913 + 374 3476 + 428 4557 =+ 624
(ke) poiichis 2960 =+ 34.7 3731 =+ 495 4452 =+ 60.1
=) Eekcs 3 1156 = 35 1203 + 45 125.7 =+ 5.1
(cm) puiichis 1161 =+ 53 1214 =+ 6.0 1269 =+ 76
fiofEz] 5 R 1530 = 6.7 1716 =+ 6.3 186.0 = 9.7
(cm) poiichi 152.2 =+ 51 1690 =+ 6.0 1834 =+ 66
MmFEEFIVARE (VA) A5 78.1 + 284 1016 =+ 373 96.1 + 265
(1U/de) poiichi 938 + 328 1234 =+ 424 1031 =+ 50.0
miEE 23 VERE (VE) 5 R 2065 =+ 1003 3497 + 1165 4828 =+ 31.8
(1U/d2) poiichis 2422 + 1157 3750 =+ 1033 4882 + 525

BT RINGXUVEETI/NFIVRTS5—EEHE(AST) 58 704 =+ 28.1 739 + 164 844 + 175
(1u/9) puiichis 785 + 335 87.8 =+ 428 859 =+ 19.0
miE y —JIWAIINSURRTF4—EEHEE(GCT) #R5E 261 + 24 271 + 58 208 + 45
(1u/9) puiichis 255 =+ 3.4 285 =+ 104 295 + 56
Mn;ERFRERIRE (BUN) il 85 + 34 164 =+ 45 160 =+ 35
(mg/de) ERRE 99 + 32 169 =+ 54 154 =+ 30
ME7IVITIVRE (Alb) A5 367 =+ 0.10 368 + 0.19 353 + 0.15
(mg/d2) pugichic3 367 =+ 017 359 =+ 0.15 351 =+ 0.19
MmFEHRIAL XA TA—)LiEE (T.cho) a5 985 + 18.1 119.4 + 355 1586 + 33.6
(mg/d2) pugiich: 1000 =+ 242 1166 =+ 229 152.7 =+ 20.1
MERE I ERE (TP) a8 6.58 + 0.22 6.53 + 044 6.53 + 0.25
(mg/d2) pugiic:: 647 + 034 6.59 + 0.41 6.68 =+ 0.35
mean+=SD
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CD45R Rl B #a 54 (10 - H i« 4814
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PRFELER R OPIRIEERIL, F G (B
9 1 B, MPIRERIERYYIE 0 BH) 3B X OxFHREE (B
9% 3, WPIRERIKRAYE 5 ) Th o 720 HWT
AR, W5 556% B X O HEBE 44.44% T
& ) ARG HE DS BB IS R TS D o 726
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RABORBREL Y RE, e, WP, B X
M A LR O TOEH T, HEICHE
LRERBOONE 722 05, Arg B FF
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£ [21, 22] WCB5-LTWwa, ISk, BB
FIRE L 14 > A2 OIS E T 5 &85 L
TBH [25], AGRBHNIZ IS BV CHifAsR
DEWIFHTH 57:90 Arg DB RN LW E
Zzbhb, LL. WM5HO13 7 Al
VF % I BE Arg R 2SR BRI LA RS
WA R L2 LS, Arg BlA FEHIA
RETHRG L2 THEROS WRIZB VT
LM EEZ NS S5 2 EAVRBE Rz, L
L. KEBEWDS Arg ZBILL 720 Ls
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#2. BB LMY I RIREOHER

104 B 6 (J8 5-811) 1345 B (da51%) 167 Al (J5# T3 AK)
AFA =Y (Met) o B 309 =+ 6.2 408 =+ 84 525 =+ 224
(nmol/mQ) pofiichi 302 =+ 49 384 =+ 10.1 554 + 258
1o (Lys) 5B 158.0 =+ 32.9 190.6 =+ 52.1 2496 =+ 100.2
(hmol/mg) pafiickic3 158.3 =+ 28.8 1884 =+ 464 2751 =+ 1374
ALFAZ=Y (Thr) HwEH 816 =+ 189 982 =+ 24.1 1289 =+ 56.8
(hmol/mg) pofiicki 86.3 =+ 15.0 976 + 326 133.9 =+ 60.8
< ERFDY (His) a5 796 * 185 1080 =+ 250 1511 * 722
=z (hmol/mg) pofiick:d 795 =+ 16.4 106.1 =+ 25.0 1524 =+ 82.8
= k) TRI7> (Trp) HE# 498 =+ 11.2 746 =+ 164 126.0 =+ 66.9
m (nmol/mQ) paj:ichicd 50.3 =+ 10.1 736 =+ 20.1 1272 + 66.3
;'fm} JIZILT5= (Phe) 5 HE 828 + 16.6 88.9 =+ 20.6 1241 £ 442
WN
Q (nmol/mQ) pofiichid 88.7 =+ 17.1 898 =+ 180 1402 =+ 63.4
/N> (Val) W 3347 =+ 70.1 4288 =+ 102.9 5848 =+ 191.6
(nmol/mg) pagiishic 358.7 =+ 80.1 4296 =+ 974 664.1 =+ 2987
qyaq4sy (le) WwEH 142.1 =+ 282 1772 += 41.0 2292 =+ 79.8
(nmol/mQ) pajichicd 1372 + 282 178.6 =+ 45.1 2594 =+ 1224
a4 (Leu) e B 2011 =+ 445 2306 =+ 58.2 3229 + 111.2
(nmol/mQ) pofiichid 2101 =+ 43.1 2295 =+ 65.2 3741 + 1844
1) (Gly) w5 3925 =+ 73.6 4566 =+ 116.9 672.3 =+ 296.5
(hmol/mg) pojiich:s3 419.7 + 849 4574 + 886 7385 =+ 5180
T75=2 (Ala) e B 3763 =+ 636 3547 + 834 4878 =+ 1740
(hmol/mg) pofiichic 3544 + 584 3496 =+ 745 526.3 + 2545
T RINSEY (Asn) WwERH 382 + 74 516 =+ 155 55.1 =+ 386
(hmol/mg) pofiich:a 399 =+ 53 539 =+ 16.6 55.7 =+ 305
2 FTANSEUE (Asp)  #A5E 183 =+ 54 204 =+ 6.2 19.0 *+ 9.0
< (nmol/m2) pajiichicd 165 =+ 53 184 =+ 52 198 = 11.7
Ll
£ JILAZY (GIn) e B 2674 =+ 80.7 4174 =+ 812 4685 + 194.1
%‘% (nmol/mQ) pofiichid 2776 =+ 39.8 4284 =+ 99.6 4896 =+ 227.7
fL’ JILAZUEE (Glu) WwEH 195.0 =+ 81.1 150.9 =+ 305 190.0 =+ 97.1
[ (hmol/mg) pofiich:a 168.6 =+ 40.9 1456 =+ 29.0 1946 =+ 1333
E 1) (Ser) WwEH 111.8 =+ 183 1429 =+ 389 199.7 =+ 688
™ (hmol/mg) pafiichisa 119.7 =+ 239 1447 =+ 385 202.1 =+ 97.1
TILX=Y (Arg) XX A5 2437 + 466 A 1179.0 + 2666 B 4645 + 5069 A
(hmol/mg) pofiicic 3839 =+ 4320 A 5975 =+ 4685 A 588.3 + 5409 A
Zay> (Pro) W 109.2 + 18.8 128.7 =+ 273 171.9 =+ 71.1
(hmol/mg) pofiich:a 1085 =+ 154 1214 =+ 274 189.3 =+ 849
FOL Y (Tyr) WwEH 594 =+ 138 936 =+ 228 1255 =+ 49.9
(hmol/mg) pofiichica 600 =+ 133 927 =+ 219 1338 =+ 579

mean=+SD

HEORXEMER XX p<001 (BHMEMRERE EFSHEITAEEEY p<0.01)
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TNF =Y OGO GERE I KT R

F 3. KA B T 2 MBS L ORI AL ER B D HERS

104 Rt ($6 5-811) 137 Bt ($h51%) 165 At (MBE5HR T35 A%)

A mEk#k (WBC) 5 103.7 =+ 245 102.2 =+ 282 1002 =+ 189
(8 x 10%/ 11 2) pof:ichicd 946 =+ 252 1144 + 264 1103 =+ 208
CD3[5ECDASRIGTEMAE X a5 4814 =+ 3282 7914 =+ 3555 789.6 = 215.9
8/ 1) pofiick: 4624 =+ 259.4 591.4 =+ 212.1 647.6 = 272.5
CD35 14 CD45RIE 14 #ARA FES 23 1396.0 =+ 659.1 1435.6 =+ 731.1 15405 =+ 466.4
(f8/ 1) pofiict::d 12843 =+ 5956 1299.6 =+ 678.1 1596.8 + 858.2
CDA[S I CD8FE M #HRE K58 5765 =+ 4224 708.5 =+ 308.8 7112 =+ 2503
CEn) pofiick::3 466.7 =+ 3458 5512 =+ 179.0 649.9 =+ 3723
CD4Z M CD8I5 4 #HA B 386.4 =+ 212.9 4955 + 2115 667.5 =+ 172.0
(f8/ 1) pofiict::d 3154 =+ 1386 4192 + 1537 565.9 =+ 247.1
CD335F51EWC1-N1 & 14 #ERa K58 828 + 64.1 118.7 = 105.7 309.8 =+ 98.1
8/ 1 2) poiict:3 789 =+ 898 2129 = 115.6 299.2 =+ 149.0
CD335F2EWCT-N1F5 14 #RAE w5 838.9 =+ 386.1 7838 =+ 505.2 671.3 =+ 280.8
(f8/ 1) pofiict::d 7442 =+ 365.3 688.4 =+ 330.5 699.9 =+ 365.9
MHCclass T [5£CD14f2 4l #A 55 1195.3 =+ 952.3 1562.5 =+ 859.8 14770 =+ 1260.5
8/ 1 2) poiict::3 1016.7 =+ 849.8 1397.6 =+ 4549 14416 =+ 634.3
MHCclass T 21 CD 145 a5 5748 =+ 317.6 564.8 =+ 249.1 6040 =+ 209.4
(f8/ 1 2) pofiict::d 5272 =+ 4734 645.7 =+ 242.3 5944 =+ 2556
mean=SD

HEIODFEZE X : p<0.05

MR EAS, F GRS IR ISR THEICH
W THER L7z A4 — 7 THIIIE, TR
SR L TRZFERIMZ 21 T 2wl
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WVEYNY R EOEERK ST, Wik
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MBL OB % 0 X2 % [20] %o T Mz
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HIZk), THlwowEzET 2/ 5 —0
A% 2 (IL-2) OEERIEMT 2L &I,
THIROIL2 L 7% —OHPWEZ 52 &8
—HWEEZBENTWS [20]o 72, Arg =K
Z3EsH L, THROBEERDOL T 5 —BH
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GEREETHAH L [4]. BLVin vitro DR
BRIZBWT, Arg 0K Z L =88 5L T
(& T M O L §5AL SOE AL T 3 % % NO @
R E b= a TNy FERMT 5 &, 4y
AR EET S EH 6, Arg i NO O
HZ24 LT THBOEERLICEE T2 EE L
LNTWV5 [8]le TNHDOHEMNS, RikERTil
D HNTzF A — TR T M OB mix
Mt Arg IREE DI X %5 GH 2 LD &
WV VRN D M e E & b
I, THiRRO LTy —HElnmsds, B
O'NO D #EAEEA LT Tl Z Gt s ¢ 5%
% EO T M2 EREMICEE LT 52 LIk

DEL-bDEHESINS, $72, FA4—TT
M, PUERH A M A4 VRS X 0 BfA 2
PERE & FFo 7 M IS ML L T {72 [6,
7,16]. 74 —7 T fla ot b o fEr
REZ R S A WHEMED D . ZNASARRER T
5 N7 G- R OB LR OH B REICER
WolzdbDEEZONL, TNHEDT LMD,
Arg D5 X o T, M Arg IR EE3HE
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D Z N EFEBHICEB L EZ 5N b,
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[Abstract]

Arginine, an amino acid with various physiological effects, is reported to have an
immunostimulating effect in humans. However, its physiological effects in cattle have been less
clarified. Thus, we have studied the effects of feeding cattle with arginine on their levels of free
amino acids in blood and immune cell counts. For this study, 36 fattened Japanese black cattle 10
months of age were used. They were divided into two groups: 18 cattle fed with arginine-mixed
feed containing L-arginine by 20% (50 grams per animal per day) for 3 months from the start of the
study (fed group) and 18 cattle without such feeding (control group). Blood samples were collected
before and after the feeding as well as 3 months after completion of the feeding, and analyzed for the
free amino acid concentration in blood and peripheral-blood mononuclear cell surface antigens. As
for the free amino acid level in blood, a significant interaction between the two groups was observed
for arginine, with cattle 13 months of age in the fed group showing significantly higher values than
cattle 10 and 16 months of age in the fed group and 10, 13 and 16 months of age in the control
group in a test for simple main effects. As for the number of surface antigen-positive peripheral-
blood mononuclear cells, the fed group consistently showed significantly greater values than the
control group in the number of CD3+CD45R+cells. A fed group had a low disease occurrence rate
significantly compared with the control group. The arginine fed a cattle with makes the arginine
concentration of the blood increased. The head count infected with a disease decreased and increased
in the number of immune cell at the same time. There is a possibility that disease occurrence is
dewormed by arginine’s making them improve the immune function.

Key words: amino acid, arginine, immune function, Japanese black cattle
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