RENBEFFICBTL2EBAYEANGBELIRT - MRER - EEERICEZL2E

TS, SRR, REAT . BT BTAGHEE Y BRI Y. I EAEEL Y
DB EATAIRBERSIT, 2) 8 RICRE R, 3) B A RERI T

RENEOS SRR T

E

BEME - FIcB W TEREOD 2V ER AL fE 2 BB -4I2G 5 L, %8
Bk, EEMRICG 22 BE R LT,

AMBRT & LT, ALWILIC K VAT S 3 ) D 60 Ao+ % BRI ik
L7, F7o, EVRIIAE, mAtic kv, HLEE AV k% 30g/ B 59 5 HEEEH X
EREEE A kL E 30g/ HAG G-I AR E R X L OVAERE A D fEk 2 (55 L e WG 5.
XD 3 KIZAT, FEM. MRS N EEMR A TRE L, e LT, £
BIZBWTHERZTIRD ONT, 2 >OAE AV fE OB FIZA & »Iid 2
B o Tz,

RERILE LT, 7THED 6.5 7 Ao 42 BIcal L, (KE, ik, HERIT
2 OO T, RBRXIL, R 1 S IX R D5 AV B A 30g/ B 5T 54k
EEAG X EREG LRV E U, REFAIC R B RIE ., Mg R o il e & O i
BEIToT, 7ok, HEERFIZ 7T HECREFBEL ., 90 HilnE Tr ARy MFALCHRIE L
Too FERE LT, REICITRBR X TOZEITRD b no72hd, FEEMRICB W T
HEZRENRLGIL, 61T, 2 BHIRRFO HEEICS W TR 5 XK EEO[E R 27~ L
oo TNHOFEFRD G FRER T THW RS EE A O SRS 51, FHRER 2850 L.
FHOEREDOREMEZ A BT 2 R0H 25 2 LAURE S, 2 B CEEE 22 T
NDROENTZZENE, DR RSN O EGNREET LW EEZ N, BB, H
WA B A D fRBHE— RS D BTV A A A A A 0 ik &[5 o fliks

Th b,

B M

HEMMEFICBOWCRERELZS SRR ZTHO
%<V, FOREO 1 2L LT FRERH T B
% P, TRIZRIE SE 5 ERITEE . 2 b, BB
TRECREFLOE &\ o - R EREE EOZER O, i
U ANA, TAEREOBE®HICLS2 DD H%L
FHET D Y,

FLR WS 215 U 72 AR ANLF 5 OGNl 3% 0
NI U AREL, REMECHCEREE, FH
JEOIHIO =DV TEY Y9 F4icB 0T
HLAEAFHIC L2 EEFOLENRESINLTND
LR S N N 2 5o o4 o bt OPNIA S - <=1 o i R R
VUNAFTT 4 7 ABRRERNTH WD T L E,
VAT ARADRE RN LD Z LB mbEN TV
e, ARAIESEARICIERT S Z x40
fEEEHERRIC & > CHEREMTH D Y, LTk
HAZ AN IRIR AR s & BT AR~ & BN AE T B 7
O THIEHERE N L < B b L, FRIENE L9,
D=, WL D FHEZ B3 2 s
PRILFHAEPEICE > THETH S,

ZZ T, RB I TIX. BEREWLEICRNT
i 51 D 2 O FLER B e OV B\ 0 k) % B L
E TG L. BEMEE O NHEIEMHNI RT3 205 %
WiEE L7z,

—F. FleB T Har Ty NEZ. FRE %

LT ARYGETH Y | Fimeria JBJRHNFRE & 725,
FRAR U 72 2R I30KRRME T2 & e Pl & 5] &kt =
L. BACOH RO T O EiEd 5 LTI
EFTELZENHD DY, Eimeria @5 B OEMIL,
EEMICE L W9 ZOTFERIEHIEIC OV TR A
EZHNTWS, ZRET, FDas v Yy AJEL
ST AWEERE LTH A7 7 NS SN T
=, BBEFRECBTDIEAT -V TIERT D &
2 bV k7 XU VEIFIAEN T 2008 412358
NTHhH, ZORHAICEIVa s P AEICLDH
MAPERGHR OWRD 72 &L [BIHE A BVEFI A EE AN LT
LW &5z, Y R XU VEFIL Y BB
BHFTHLZENMESN TS O T X Ll
FIHEWNTRESIN, 27 V0 MEOEELD A
TIXE IR SN D ATREME N R S D, L L,
FL k7 XY AR Y 7 Z X AVREIO BT 3
T ABKREOENR LIS TNAT NG, 3 h
AL LT, IBEMNRDBMLEL 2D BB
Do

—H O ERE X, Fimeria BJEH A — A NEED
WEERZELTCWA Z ERMESTERBY, =7
U LRETHIE LTEICEFEESRICHT ENT
WD REEEE QSTTI3 BRiZ =2 7/ VT AMTHRER LT
2 A T — O RRAT ORI ER = O BE,
B RG AER O MFI S H AW E STV D TR,



BEMME - F~OBR 5 ROBRFHI 2 I TRy,

Z ZCRUBR LTI, AR QSTT13 #RA 0 fial k& B
FREFF~FE L, 27 27 MECKHT 5T,
SERBFIONEEZA SN T A2 HME L,
BB % FhE L 7=,

HERI  WEFEICBTSRAAILERE. HER
MO ST ROKEE
HHRERUVAE
1 B L OG- iE
AR SEER B e 2 — (LT, B —)
THZFARE L BEFMFERET-F 16 882 iz, 4
VT ER R, PERENSE LD X ) ICHBRE RS
X EFEEEB S X, X0 3 Kighifiz, 3 XE
¥ 3~5 HERIFICRETA0BE L 7 YV IFLCTO N T
A& 60 HiinE TIT o702, 2D & & B RMEHILE IS 6L/
HUCHRLE LT 980g/H) & Lz, MigLWIRIF, A
THIE 7 HEsFRED 6 200g/88%#0 5L, ER LY
BlIx K 2kg/THE 0D ETHE L, £7/2, FE
—REEL MM LAR A L L. HBEAK &L,
FLEAE X, FEELE X & bR ~AEE A ©
BHERE LIEE Lo, 58X 30g/H E LT,

2 FRIfFS K O 54T

REFAY IR O SHERIR D B~ % U N E 228 1L
BAMHWTEIM L, EHIZ 3, 000rpm, 4°C T T 10 4y
O L IAE K OV 218 & CT-30°C CRAF LT,
MAEFR O 72— ZAPRFE = L A7 v —/L (T-Cho)
BIOUMAFIRFEZETE BUN), GOT X, FRRILFE T
EARy A T—27 A EFENITLD o8 L=,

3 T

EWINC R b ERE AR L . #EEOMIR
TlicAaar b EEAE, 2 R, 3 JRENE,
4 KER FHIME) L7z,

4 HEEHEMT

BIHH & B AR R X S SO I E B E2h .
TFEET X LHRLE LIZRETTAOWIC L D5
BT 24T - 72 1% . Tukey—kramer {EIC X 2 HEZEMH
ExEATo T, TIO OFFHRENTIIRE 7 UV —Y 7 b
R(version 4.0.3) Z AW TATV, Imed B L N
ImerTest. emmeans, pbkrtest D /3y 7 — 2 L
Too 7o, RERITED A AR MERR E TR
L. AEKELP0.05 2 HEAEDH Y, P. 1 ZH]n
HoE LT,

BRERUBER

REOMFEEZR 1, AHKEELE 2 IR L, &
BRAE T RFO SRR E T LR A XM OFRBR X X 0 K
TXUWMETH - 722, RERXENZ BT 5 H E 72 221358
oo Tz, THITAEEKEDL RO ETH
77,

MR ORE R A K 3 1R Lz, M7 v a—
ZEFE . T-Cho, BUN, GOT OV b BB IXF TH &
RFEITRBD LR T,

Tz, FHEETOHEMER 27T HRBXME COEN
Ronnror-, IENGEER T THAELZEEIZ
DONWTRBXE THERENROLND L OXE) -
7= (&4,

£ 1 ERBRICHEHHRHBHM DO EE ke

HERX 0 B 15 B h 30 B 45 B 60 B
HERMK | 33.94#2.02  41.1#2.02 50.5+2.02 63.842.02  78.1+2.02
L X | 35542.02 43.74#2.02 5324202 6574202  79.6+2.02
it X | 35.5£1.84 43.6+1.84 53.0£1.84 65.4+1.84 78.4+1.84

%2 FRRRICEITOHBRAR PO BAIZAKEKe/ B)

AERX 0-15 BH&s  16-30 B

31-45 BH#n  46-60 A #L

RN IX
FLER T X
il BT X

0.498+0.084 0.628+0.084 0.848+0.084 0.942+0.084
0.510+0.084 0.668+0.084 0.980+0.084 0.922+0.084
0.522+0.077 0.652+0.077 0.853+0.077 0.867+0.077




* 3 BFHBRICEITHMEMDE

HBR B8 7(;'1’;&)7‘ %:t/m?;/%df)_)b E“Trszf% GOT(IU/dL)

ERINX  30B# 82.7+13.0 146.0+14.5 14.0£2.0 22.0+6.8

(n=3) 60 B i 108.0+13.0 145.0+14.5 14.742.0 40.36.8

IBMEX 308 92.0+13..0 140.0+14.5 11.742.0 31.3+6.8

(n=3) 60H i 111.3¢13.0 143.0£14.5 11.0£2.0 45.316.8

MEEKX 30B# 106.7+13.0 158.0+14.5 13.74£2.0 35.746.8

(n=3) 608 i 107.7+13.0 145.0+14.5 13.3£2.0 46.7+6.8
4 EHBRRICETIHABRPRPOERERIT
HERR | 0-7 H&Y 8-14 HEh 15-21 Hih 22-28 Hih 29-35 AEh 35-42 B # 43-49 HEh 50-56 H s 57-60 HEh
MEIRANK | 1.1240.22 1.7720.22 1.57+0.22 1.52+0.22 1.20+0.22 1.35+0.22 1.03+0.22 1.06+0.22 1.20£0.22
X [ 1.0620.22 1.60+0.22 1.17+0.22 1.12+0.22 1.60£0.22 1.57+0.22 1.43%0.22 1.23x0.22 1.51+0.22
FEEE X [ 1.1240.20 1.85+0.20 1.71+0.20 1.52+0.20 1.46+0.22 1.40%+0.22 1.75+0.22 1.66x0.22 1.83%0.22

EEAZ BB 4~ 5 LI B T seic B8 v
T, BEME, MR, THIEIZ DWW TENLD
NTWRNE DRV Ol Sh TG, Yo
AFT 4 7 A BB IR LG E Lz
1TRFZE W19k, #EE P O RIGECILBRE IR IC 2
EROLNTZHOD, HEEES FRHORA B HICEE
TN S22 ERREINTEY . AR 3 FEANE
Ry Td B AR A 2 N TIL 4106 L5 LT
2, FRIOFIEICEN RSN TWRN P X5,
Fa@E o DX, EHEAEBE LE-BRERE 4B
W, BT OREERIRE KO TgA IRENEEE R L
7273, BUN Sofa & o /X7 "B 5 D MR A3 DT
EIRONRpoTctHEL TS, ZhbDZ &
Mo, BB ~OLEFE DG R
HILLH-oTREWTHDLZ N EZLND, £,
FEATHFFE TIEZE B S TN T2 08 T oD RSP R Sy
EIZ DWW TARRBR TIXAE L T\ oz, A
WHRNENL SN T-AREMERE 2 bz, &
%, AHEAE OB SR B OREEZIT O BT, I
DN TOFEMRRELZIT) ZENRMETHDL LEEX
LB,

RERI : 409 PO LRKICEBLEREREAY
BRI HHE 5 R DRELE

MHRUAE

1 B KOS ik

Yo H—CTHZAEE L - REBME4 9 HHE
7oo 9 BRITAENFRE, PEME, MERENH)H LD L9
SHRIX LG5 X2 7z, WX E S 7 Bl R
TEEL. NI TCORIEL ., RORRFLE 8L/H
(FRAFLE LT 1,280g/ A ISR E LT=MFle AR > b
WX B ANTHFLE 90 HiinE TITo 72, MFLIIREI A,

ANTHIL 7 B D 200g/FEA 5 L, 2B LT
Y dm K 3kg/BRE 72 D £ THEE LT, BEFLLIXH
AR « ) 4 (2008 4ERR) 12 56D & . TDN, CP,
DM DAL T D LI ICEMREARBS X ONTF £ —rHE
ERGH Uiz, 7B, SHEIIREGGEE L. B Hok L
L7,

FMEXIT 1 B LRERE T (6.5 4 Al £ T
30g/ B /BAD K B (QSTT13 BE) AV il (/e —v
v 7 BS, =T a Yy N (BR)) BAeS Li-, 1 i
e 90 HEOELLIFEIL I L2 IZIRARS L. 90
HESLIBRIZ N 7 RLRICE VRS LT,

2 PRI K OV S5 4T

B SRR O SHFR AR DS B~ /R U N E 22 ER 1.
ERBIOT L —rEZERLEZANCERLL, BEH
12 3,000rpm, 4°C FC 10 4@ O L. I8 & OV
ZE £ T-30C THRAF LT, Eh o= L 25 1
— /L (T-Cho) 3 X QML FRFEZEFE BUN) 1E, ERAR(LF
SHEE(ELERT A7 NXT00, EH7 AL
BRI Z VT LT, F21f A o R U R E R
F—1 (IGF-1) 2 FE 13 i % F W CTHE i & =151
L0 LTz,

3 FEMFERELE L OGEM R

RREF IR D BRI, A& E T
A CTHRIFEL, EE 1gP O Eimeria BRBA—
2 ¥ (0PG) |46 HFR AL OPG100 D & By ilieiE (0 U o
V) ICKVMELE, L&, EEXaTEO
~3(0:FHAE, 1:8R{E, 2: FHIE, 3:KER FHIfE) &
LCaHli L. FEORE IR RIEKA— A hDOJE
BICLVHEE LT,



4 HrEtEt

RHME, MR, FEAE Eimeria @ B4 —
VAN, BERAITIZONTIER, FEEEISELE
B, XEOVH i, Miﬁ%’fﬁ?;ﬂ% e A AN
IR E LTEIRAET AL D08 &21T- 72
% . Tukey—kramer B L Student s T-test 12 &
DEBEMEEIT T2, TS OMEHENTIIME 7
J—Y 7 k R(version 4. 0. 3) Z FAVWTITV, lmed B
LN ImerTest, emmeans, pbkrtest O/Xvr—T%
R L7z, ARERICOWTIX, B &1 BRIX
fIT XEMEZIT -0, HHBEREKE CHHEOE EZE
R TEIT Excel2016 04T — /L D EG 54T 2 v 7=,
AE S OB I e/ R Il S EEERR 22 TRFL L.

HKHEIZ PCO.05 ZHEEDH Y | PO.1 ZH[AdH Y
L7,

HBRERUBER
BEIZHOWTER IR LTz, RBRE TR ORE
II%BRIX T 208. 25, bkg, 5 5- X T 198.9=£5. 1kg &
RO AEEREFR N o T, Fio ARG, HaBE,
HEPH, MIREZEIZ O\ T LA E R ZEITRD bt
770 AAFEOWILHIE T e R > F 2 HWZR

HAHZHEOFABEEHTH Y . TDNEK 1, 344. 0g/H) |

G%%ﬁ:%&4ya)k%ﬂg%ﬂ NS S A s
%26&6 LRI RS T B
MNFTORE #Eﬂ&&émtw AHFZE D X

@%ﬁﬁﬁ L TERRONRNSTZEEZ BN D,

— 5. AREBREM T o R BEE O6) XX T
0.773%0. 039kg/ H | #55-X.C 0. 797%0. 039%kg/H &
20, BAEREZTRONN- 20, 2 BEREO DG
X . % BB X 0.483%0.046kg/ H . & 5 X
0.728%0. 046kg/ H & #5 5 X TRV ME M 234 b A7z

(P<0. 1),
MK 2 % 6 127~ L7z, T-Cho., BUN, IGF-1 {Z
OV THBRKME COFBREITRD LIV o723,

2 i@l O T-Cho & DG OAHEIFRERIX 0. 851, P<0.01
Ly, BERMBERTHD Z ENRENTE (K
1), FATHFFETIE 10 EELL N O B ARFE AFEIC BT
T-Cho & DG D IEOMBEINHE SN TEY P 4|0
FER L —F L, FhOEAIL T-Cho & DG OFAREA
XU BEWZ ERRBRENT, £ WAL xTL
W2 532 LfEER LR L& PR
BTl T-Cho, DG 23 <ﬁot&$¢éh1w
W Z DN, 2 EEEEO DG BEVMEMm E R L
72465 IX1% T-Cho THEIZEHM TIEeno72b DD,
SHRX LV LR R @S- ERB LT,
X Bz, 2 EEKROIMmP I6F-1 A5 TIER
ﬂokﬁ\ﬁﬁifmmﬁ%rbfwto M IGF-
1 BRI PHIE SR IC L DI BIREOREARR T
WCBOWTEL b 2 A ESRTEY 2, AR5
TRONT 2 BEED IGF-1 J2EE D 751X, TR
DR S IVREBBIREN BAF L o2 2 ENE X B,
AR RN E E o - REME 2 R T DR Th - 72,
FEELE X Subtilin <2 Coagulin & \W\N\o 72327 F U F
v, AW Surfactin, Bacilysin ZEOHIE G M
BEHOX NI EEERT DI ENRPHLNER ST
B0 AEEE QSTTIS B b AR 2 & A2 17,
F 7o AT P23 T, QSTT13 #BRA Y IRA B
ErRICKRET D EAEYEICLVEIEREI SN
dysbiosis Z¥EMT D LR EINTNDZ &
b, BEMEFFTH, INH0WENREE L, B
WEREE DSR2 UL DG R fiLif TGF—1 2 B 2 B4
SETWEZENREZLND,

&5 FHARROXFERE. A5, WEH. BFE. WEE. BEAEE)

PEL 0 2 6 10 14 18 22 26
1RE (kg) TERX 32.7+5.1 39.5+5.1 65.1+5.5 92.3+5.5 124.7£5.5 152.4+5.5 179.5£5.5 208.245.5
e 33.7+5.1 44.0£5.1 66.7+5.1 90.7+5.1 119.8+5.1 147.1£5.1 178.1£5.1 198.94£5.1
AElem)  WEBK 75.2+1.1 82.0+1.2 88.2+1.2 94.241.2 99.0+1.2 102.6%£1.2 107.5£1.2
e 76.2+1.1 83.241.1 89.4+1.1 95.241.1 98.8+1.1 102.3+1.1 106.8+1.1
BB (cm) XX 77.14£1.6 91.5+1.7 101.5£1.7 111.3x1.7 117.8£1.7 125.0¢1.7 133.0¢1.7
e 78.7£1.6 90.1+1.6 100.3+1.6 109.9+1.6 116.7+1.6 124.5+1.6 130.7+1.6
BB (cm) XRKX 80.3+2.9 98.6+3.2 114.9£3.2 134.6£3.2 148.6+£3.2 158.9£3.2 166.9+£3.2
e 80.3+2.9 96.9+2.9 109.7£2.9 133.5+2.9 142.9+2.9 157.9+2.9 161.7£2.9
FafEZ=(cm) MEEX 3.3+2.8 6.9+£3.0 13.2+3.0 23.2+3.0 30.7+£3.0 33.7¢3.0 33.7£3.0
e 1.7+2.8 6.9+2.8 9.5+2.8 23.7£2.75 26.3+2.8 33.5+2.8 31.1x2.8
DG(kg/H) XEBX 0.483+0.046" 0.724:0.048 0.814:0.048 0.890£0.048 0.903+0.048 0.902:0.048 0.917+0.048
e 0.728+0.046° 0.739£0.046 0.760+0.046 0.813:0.046 0.833+0.046 0.863+0.046 0.835:0.046
LSMEAN+SE

AR MEBEEICEAR SN HD(P <0.1)

DG: H#EHKE



* 6 BHBRXICETHMEMAME

B 2 6 14 18 22 26
(Tr;%:‘(fl_) KX 61.8£10.0 154.2+11.2156.7+11.2 63.4+11.2 55.7¢11.2 64.7411.2 77.4+11.2
50X 97.0£10.0 161.4+10.0142.4+10.0 71.0£10.0 62.8+10.0 63.8+10.0 90.8+10.0
2g;dL) WK 175414 118416 11.2t1.6 143t1.6 102+16 138416 124+16
5K 152414 122+1.4 106+1.4 11.9+14 14414 132+14 13.8+14
IGF-1 XX  36.1%23.5  ND. 157.5226.2 N.D. N.D. 168.5+26.2
(gmb) oo 9611235  ND. 124.1£235  N.D. ND. 1335:235
LSMEAN:SE
ND.: 7—X£EL
T-Cho: oL X5O0— /L
BUN: MAREEHR
IGF-1: A4 > 2 U VKRR T1
xR7 HHFOEFEMLIK(OPG, EERO7 ., ARER)
Bits 2w 6w 10W 14W 18W 22W 26W 19
OPG SHEBK  695:13082  775+14624  3625+14624 325414624 59650+14624 350+14624 475414624 91675596
5K 695:13082  715+13082  4593+13082 3385:13082 1650+13082  835+13082  1095+13082 18295107
#E2I7 MK 2204030  0.24+0.34  0.74%0.34 1.74+0.34 0.7420.34 0.99:0.34 0.99+0.34  1.15+0.20°
#B5K  1.00£0.30 0.40£0.30 0.40£0.30 0.40£0.30 0.60£0.30 0.40£0.30 0.20£0.30  0.48+0.18°
BRAEZ(%) MR 0* 75" 2522 2522 25" 0% 0% 2122
fEx 40 60° 80" 60" 40° 60" 80" 60"

LSMEAN:SE
OPG : EFE1gHhF - X MK

EEXOT 0BAME. 18IE. 2 THE. IKKRTHRIE
22 b BRI TEAR SN D O(P<0.01)

a0 HETENR SN D(P<0.05)
ABIBETEAR SN H D(P<0.1)

# 712 Eimeria JBJRHA D OPG, FEFEZ 27, HIK
EERZ R L7z, OPG IFRBRXH TOZEITR D T,
% /=, Fimeria bovis . Fimeria zuerunii & o
Eimeria J&Ji A FHIE DGR UL & 3B IX [ T 2&
TR BN o7 (R 8), #ER 7 X5 MERC
BT HRBRX B OFERZITRBD IR D> T2,
AR A TR R XC 1015620, 20, #/35- X T
0.48+0.18 L7e v | AEICKIXIMENA 27 & 72
STz, Flo, ARMERTIZ, WTHOBEERTLHES
KAFREICEWRERTHoT2, 20z b, R
R A28 L CTREXOEBERNLE L TNl &
DIRIE S AU, AEEERG 510 L0 B B O 28 B
EUREENEZ N, —F., BREETHD
Eimeria bovis & Eimeria zuernii % & #p4 OPG X
HERBRX &b E MR a7 EHENAONT, a7
VU LEIL LD FHRIEIXEN -T2 LRI
72 (% 2), Kirino & %, Eimeria J@JFH D OPG &
FE Clostridium perfringens \ZIZAEEENH Y . H
MAEIBR DFTHEREL 2o TNAH T E2WE L
TW5, FEEITHEHE & S D Lactobatillus <P
Bifidobacterium DFE ZAEHET DB ERH Y 20,
FEENZBWT Lactbatillus O¥HAZ L0 IGNANE

#D Clostridium perfringens \ZZ5 LD U % 229

INHDZ END RKFRIZBWTS ., Eimeria J&
JHROREGRIIC B D &9, MEE O 512 X0 15
N @ Lactobatillus 7 ¥ 0 L . Clostridium
perfringens DAL UT-fER. FEEOMEIRICEN A
C7zmREMERE X bz, £, AW 7 Hiks
R BEL . BRI B AL ~0YI 0 B 2
EIToTCW0ND, O Ennh, ZOU0 X FHIC
B LRy DAL AT IENHIE#E O R 2 ek
NE|ERZ SN2 ENTFREND, FITHFZE O
BWT, MEEHIIWIL T 7Y O 2R EETe
BB Y o SRR O FE MO ILAE LD L E
BTHDHEREINTNDLZ ENnD, FH~DOFEE
HORHHREICE Y, BEREENSESICH ELE
TEBREZOLND, Flz, [gh 1T = ABITH D
MM L0 BEEA S L, EICHERBEIZIS VLT,
RARFEAREORER, ER2RET 28T BN
BB AR DEZ A LT D Y, &5, &K
WAL A FEFEA~OIBERGIZL Y, #EFO
B IghA RN LR L2 LW s 2R & Tn
HIZEMSL, AIFTIZBWT Y TgA EEAEOREEIZ &
D FEMEMAROEFN RSN mREEN 1 2ZE 2 b
Do
KB IMICBW T, Eimeria JBJE B O KGRI FE



IRV MRS ENR L DN Z LD, FEELE woE

QST7I3 KkDFE 1Tz 7 o0 MEZR & e FRPED HEEERTENT DY A FT 4 7 2R a3
MHEIRE2HETDZ LN S, BEEF0 AT 4 7 A, BEAIRATIISE N D . —E D55
AR E & Vo 2R B2 M LS 5N S RBWME SN TWD, KIFFEORER T THW-REE

ns. BIAD BTEHE, TR0 = 7 & 00 ME R AT THINE

140 EHI L, PR &2 T B ATREMEA R B,
o | Peoos ZO—J7, BB T T ILRREA O Sk R O

2 A, BNV BN C IR R bR o T 2 &

5 100 A b, EHRHEMIC LY . KX REHRBRIRD &

£ W LA B, ARAEEASEENICOS - & AR

T e 0% BT FORTRBENHICEECThD = L B D

O !!w" meipoil,

k40

S P e PRl

® g

0 02 04 06 08
HigkE(kg/H)

X1 ERBRRO 2 BEHEIZSIT5
BaLXTFO—)LEBEEKE

WEXDJ7

Ln Total(OPG+1)

=8 BHERRICHEITHET Eimeria BIRR®D

1 OPG BEX
Eimeria spp. SHEBX SHER X P-value 3 R0 200
bovis 131£197 3671179 0.41 N
zuernii 227+119  219+107 0.961 g
ellipsoidalis 275101  235+92 0.778 #
cylindrica 30+43 58139 0.647
alabamensis  [8588+5562 89315031  0.345 - Ln Total(OPG+1)
auburnensis 0+12 28+11 0.121
subsherica 3121 11+19 0.501 2 RAEBR(ZHTBES Eimeria BESRD
canadensis 10426 47+23 0.326 OPG LEEXO7
bukidnonensis 2110 3+9 0.239

BEXH
) \E& 5. 1989, 4Se RELE L HARTORAE. HARBKERMSHERS 42(1), 29-38.
2) FIBHRE, 42, EAME ., ImAEC. 1999, BREMEEEARR A4 oMb ERLE S, I6F-1,
FORIRALVE VBRI X I AR, HARBRERISMESS 52(7), 427-430.
3) [HEFEFE]. 2003, 2O IHEWINAE & REFLME THI. BRIEE & PEFT#H 56, 391-397.
4) KZF¥EE. 2003, FHOEPIEL RIS R EEE. BIESERH® 56, 386-390.
5) K. C. Mountzouris, P. Tsitrsikos, I. Palamidi, A. Arvaniti, M. Mohnl, G. Schatzmayr, K. Fegeros
2010. Effects of probiotic inclusion levels in broiler nutrition on growth performance, nutrient
digestibility, plasma immunoglobulins, and cecal microflora composition, Poultry Science 89, 58—
67.
6) J. L. Zani, F. Weykamp da Cruz, A. Freitas dos Santos, C. Gil-Turnes. 1998. Effect of probiotic
CenBiot on the control of diarrhoea and feed efficiency in pigs, Journal of Applied Microbiology
84, 68-71.
7) Fumiaki Abe. Norio Ishibashi. Seiichi Shimamura, 1995. Effect of administration of bifidobacteria
and lactic acid bacteria to newborn calves and piglets, Journal Dairy Science 78, 2838-2846.



8) LAFEZBL, BEIE, WAL . 2013, BERLBZ OISR 2 A WA OB G R, HEEB WG IR IE RS
4(1), 21-24.

9) FHBYIEFE. 2021, HLOWFHORE. 112-118. Bkt ERE. d

10) Fitzgerald PR, Mansfield ME. 1972. Effects of bovine coccidiosis on certain blood components,
feed consumption, and body weight changes of calves, American Journal of Veterinary Research 33(7)
1391-1397.

11) PEHRAE, B FE, EHE—, FHE, LR, ERE— KGIER, Mgt=s, 487236, FEMiiE. 1988.
WA LTz a 7 o0 AIRICRT 200 7 7 FIOTEREN R L BRI LT T2 A RERERS

HERE 41(2),119- 122

12) A. Daugschies, M. Najdrowski. 2005. Eimeriosis in cattle: Current understanding, Journal of

Veterinary Medicine, Series B 52(10), 417-427

13) B. Bangoura, HC. Mundt, R. Schmischke, B. Westphal, A. Daugschies. 2011. Prevalence of Eimeria

bovis and Eimeria zuernii in German cattle herds and factors influencing oocyst excretion,

Parasitology Research 109, 129-138.

14) ERGSEE. 2018, TR ITH a7 ¥y MEGURILOHERE. F &2 65(6), 359-365.
1@m%ﬁﬁ.mw.aﬁlm_ Téinﬁ//ﬁbﬁm®&ﬁ&ﬁ_ W, BhEENFSE 65, 25-28.

16) P. Philippe, J.P. Alzieu, M A. Taylor, Ph. Dorchies. 2014. Comparative efficacy
diclazuril (Vecoxan®)and toltrazuril (Baycox bovis®) against natural infections of Eimeria bovis
and Eimeria zuernii in French calves. Veterinary Parasitology 206, 129-137

17) G.B. Tactacan, J.K. Schmidt, M.J. Miille, D.R. Jimenez. 2013. A Bacillus subtilis (QST713)
spore—based probiotic for necrotic enteritis control in broiler chickens. Journal of Applied

Poultry Research 22(4), 825-831.

18) BN, FEHEMEIS, KHMR. 2016. LU NAFT 4 7 ARFIMH LM E # o BB -4 0 F BTN
DOWESL. RYVEEEE v 7 — W 48, 18-22.

19) FKIGE, W EER, KEIE . JREERRR, JIMBE —, ZWER], Mg LR 2017, BEME~D T
NAFT 4 7 ARG EPBNME#E & S AMERICKIFETZE. RIESERTE s 2 —5emE 1, 1-6.
20) FHEESE . RPNIEAR. ILAMIE, BTHBEZ. 2009 EEMEILS R T A& V- BB A4 O E EIR.
FALEENE 62, T9-80.

21) FE KM, B, SAFEZIT. 2020, BEFOFEEEL 12~ O 4 3 A O % 1 8 53 F58 h D FLEE
sl K OF Tgh IR FEIC AT T8, AARBRIERATSMERS 73, 374-377.

22)Atsuko Matsubara, Hideyuki Takahashi, Akira Saito, Aoi Nomura, Khounsaknalath Sithyphone,

Christopher D. Mcmahon, Ryoichi Fujino, Yuji Shiotsuka, Tetsuji Etoh, Mitsuhiro Furuse, Takafumi

Gotoh. 2016. Effects of a high milk intake during the pre—weaning period on nutrient metabolism
and growth rate in Japanese Black cattle. Animal Science Journal 87, 1130-1136.

23) VERRRE, JKFEBEME, ARZE. 1989. HAFIAFEOWE H I T 2 MRS & RO BIMR. B ARG EF S
60(7), 644-647.

24) Qingzhu Yuan, Yoshihisa Kitamura, Takashi Shimada, Takao Nohmi, Na Ren, Jin Xiao. 2009.

Application of Enterococcus faecalis FK-23 in Fattening of the Japanese black cattle. Journal of

Agricultural Science 1(2), 21-29.

25) Takamitsu Tsukahara, Yutaka Kimura, Ryo Inoue, Takahashi Iwata. 2020. Preliminary investigation
of the use of dietary supplementation with probiotic Bacillus subtilis stain QST713 shows that it
attenuates antimicrobial-induced dysbiosis in weaned piglets. Animal Science Journal 91(1).
e13475. doi: 10.1111/asj. 13475

26) Y. Kirino, M. Tanida, H. Hasunuma, T. Kato, T. Irie, Y. Horii, N. Nonaka. 2015. Increase of
Clostridium perfringens in association with Eimeria in haemorrhagic enteritis in Japanese beef
cattle. Veterinary Record. doi: 10.1136/vr. 103237

27) Maruta K, Miyazaki H, Tadano Y, Masuda S, Suzuki A, Takahashi H, Takahashi M. 1996. Effects
of Bacllus subtillis C-3102 intake on fecal flora of sows and on diarrhea and mortality rate of
their piglets. Animal Science and Technology 67(5), 403-409.

28) Zhui Li, Weiwei Wang, Dan Liu, Yuming Guo. 2018. Effects of Lactobacillus acidophilus on the
growth performance and intestinal health of broilers challenged with Clostridium perfringens,

Journal of Animal Science and Biotechnology 9:25



https://doi. org/10. 1186/s40104-018-0243-3

29) Zhui Li, Weiwei Wang, Dan Liu , Yuming Guo. 2017. Effects of Lactobacillus acidophilus on gut
microbiota composition in broilers challenged with Clostridium perfringens. PLOS ONE 12(11).
e0188634. https://doi.org/10. 1371/ journal. pone. 0188634

30) Ki—-Jong Rhee, Periannan Sethupathi, Adam Driks, Dennis K. Lanning and Katherine L. Knight.
2004. Role of Commensal Bacteria in Development of Gut—Associated Lymphoid Tissues and Preimmune
Antibody Repertoire. The Journal of Immunology. 172(2), 1118-1124.

31) Na Xiong, Shaomin Hu. 2015. Regulation of intestinal IgA responses. Cellular and Molecular
Life Sciences 72, 2645-2655.

32) mEfEAE, AR, HREE, SRR, ANEIFE. IRECE, mM HPRSE. 20100 A0 BN
BT DEREA (RX7F ) OB AARFSHERBIGENTESE 5, 9-16

Effects of probiotic products on growth performance, blood components and fecality in pre and
post-weaning Japanese Black cattle

Summary

This study aimed to investigate that the effects of probiotics product on growth blood components
and fecality in pre and post-weaning Japanese Black cattle. In the study I, pre-weaning cattle fed
milk replacer during 3-60 d were assigned randomly to 3 groups; Lactobacillus supplemental
group (LG), Bacillus subtilis supplemental group(BG) and no supplemental control group(CG).LG and
BG were treated 30g/day/head probiotic product until the end of the study. At the results, each
group means of growth performance, blood components and fecality were no significant differences
Therefore, the effects of 2 probiotic products on theirs performance in pre and post—weaning
Japanese Black cattle could not reveal.

In the studyIl, pre and post—weaning cattle during 7d~6.5 mos were divided randomly into
experimental groups which was treated 30g/day/head Bucillus subtilis differed study I and control
group. And, means of each group of growth performance, blood, fecality were measured over time.
Body weight was no significant difference, but, feces score was significant difference. Dairy gain
was higher in treated group than in control group at 2 w. The results suggest that supplementation
of Bacillus subtilis suppress diarrhea, and affect growth performance such as DG in pre and post
weaning Black Japanese cattle



