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O [7VNAL* 54 27 A (Prebiotics) &, %%
WitE R (24), SREIRERI R (19). KB % L
DEAEROYHE (13) 2 EPHEShTw
bo ARRICHEIIBWTH, REOREICMT
AT ERHMELTHEHENS [FE] DA
W2, SESELEE AT S [HRREVESTRL R
(Functional feed materials) | 2% 4, 7/
AFT 47 A, TUNALFT 47 ATMA T,
RN 7z ) — Nz EORMIHIRES IR
W 7e EOFIEDHE SN TV D, G THAE
WHIEERIY (R 1) ICRESNDEED %

&1 EWAHIERRINY —5

K OMAEE KB 2 BAEVEEIR M O & 19k 2

FIER & 3 5 iR M 1L LERRR Y 7 4 XA
W\ Bacillus JRRLW b EE T2 K&
#5375 & & TN oM 5 R0 S0 R A ik
DOHEFEB X OUGE. FEY DR 2R - O
File EE MR 2 o 2 LA S hvTwn
bo ZZTARKBITIZ, F& LTEwICHIE
T 5 k4 RREE SR EM IOV TRA L. £
DIFFRNE L FREIZOWTEET 5,

RN I %4 Xt 4 fil
IYFUaaAYy AR TxH—)AR? M. KH RO
IyFUaAyHRA T2y Ih (FD1) 2 R OFEH
IyFUaAYHA T2y Ih (FD2) P JA

IYFUAY AR Ty Ih (FD3) . KRR O
ILyFUuavhAR 7y h (Fo4) ! 2 B OB
JOAN) VTN TFUHL (FD]) . RO
ZOAN) VTN TFIHL (FD2) ! R WH R OB
INFIVA AT T T VA JEH

INFNVA B TFNVA (ZD1) FH. KH R OFEH
INFIVA FTFIVA (ZFD2) L AR OB
NFNVAFTFIVA (£D 3) R BH OB
NFNVAFTFIVA (ZD4) ! H. KRR OB
NFIVA LA AL R B M OV B K E B
INFIV R INTF 4 % A JEH

V74 RN FUT L HF—FET 450 (FD1)° 5 H

74 PN FYI L HF—FET450 (Z02) * R O
V74 ENZF)IL F—FET 450 (FD3I) R O H
74 KNZTVIL B —FET4TF5 (ZFD4) 41

E74 FNRZFYY L Ya—FariHa (£01) K H

V74 ENZF) YA Ya—Faryiha (F02) R ORH
SUMNFVATYRET74NVA (FD1) *? RO

G MNFVATYRTANVA (D 2) 5 H

ST MNFVATYRETANVA (2D 3I) FH

G INFNVATYRTAIVA (FD4) A H

57 MNFVATYRTZANVA (ZD5) ! A e OSIRH

S MNFVATYRZANVA (ZD6) ° & H

52 FNFIVA FYNY 7 Z° FHH

[ERE e O ERRR I DB B 7 VB9 B84 PR 22 4E 5 A 31 H BMOKER 44 40 5] L D7
1 ~5: H—FrORFZREELLOZFHEEMW LT %,
(20 1) & FEOAERANIRT L ZHFERRM E LTIRESI NS,



The Journal of Farm Animal in Infectious Disease
Vol4 No.l 2015

[FLEEE & €7 + X ABEBEXROBAEFH]

FLRW LY 74 AW (RARFHLTIE Lactobacillus
J&. Enterococcus J& 7 £ & L72) 1. fEGR
I B & R A ENC S HE O WEE - Rk
BESHBEHER TS, ¥ 71 X AR
WEME LCAMREFEREZEET LI END,
JEFRIITFLBR IR LR & B S T 2 2%,
Actinobacteria F1IZJ& L. FLEZR @ Firmicutes
METHFPMIIRES BRI ENDL, R
FITIWTAM W B X 7% v Bifidobacterium
thermophilum P2-91 D WK LR L 72X
TFRTVD % TEROMAEDS 5 HE KO3
BEEAS 3HMES L2 2A, 5 BLT6
W ERE O IgA RAMBEESAEICH LD, /D
15 25 TR D K Moy T TR B % SR Ly 2R R S
W N (27), & SIYE R HEM . K
DN M) ~ 238 (Mesenteric lymph nodes;
MLN) K U784 TV (Peyer's patches; PPs)
DR LB LT S ERG AL
DR E LRI A A A v OREAEZRAEL.
WK B % b 5 (Porcine intestinal epitheliocyte;
PIE) #HlIZB W CTFKD FRESE R ® O+
KT 5 EaREE KGR (Enterotoxigenic
Escherichia coli; ETEC) (15) ®HI¥IC £ 1) 7%
BEANTZRIEEY A A A4 v 0% P
B REME LR LA (7). Lactobacillus
plantarum 1-137 ¥ Lactobacillus plantarum
DIEH#MELKT D E)RT L 2% L
FZFENTBY), I vy —uafFr
(Interleukin; IL)-12 @ A % 58 < FHE T % 5
WS ER ST (9 S HITZ D L137
I, HEE~ 7 Z12BWT, IL-12 AR S % 1]
L IFN-I % %5389 2 2 & THDAMER 2R T
LRt E NI (23), F 72. Enterococcus
Jaecalis EC-12 #& % B W L TR S N7z ik
FME 21 HimFIKICkES L, BIE#E 4 HEILC
BTV ANTEE BFREA RN (Shiga
toxin-producing E.coli: STEC) 1ZJ&¥e & w72
RS, MEELEM 2 0.05% 300 L 72 1K CHEB
TP 72 & D VI 5 O FiE DR N R B A B D e A
A LNz (38), & HITT KO RWIEERL (21
Hiig) 2L A/NEREOZEMICH L. UKW %E
0.05% T 10 HM# 53 % 2 & TMEROLH
BHRONTz (39). Thid. BAKDS Toll Bk %
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& (Toll like receptors; TLR) £ 1278 S 1,
FEAE SN D KIEVET A M A A I X D Mo
BPREI NI EDR—HEEZLNT VS,
SO, EWHROILIRE Lactobacillus saket
HS1 HROFEHARIZBNTH, FIHAAED 10 ~
70kg T CTOMMIFR L9 5 Z & THIBFZRED T
MR LA EICYGE L. Bk E D AR
BWimL7z2&nb, ZodEExmEEton kL
KEzdborHEshTnsd (30, 2hbHo
AMRERLE 74 AARZR&HISHTTHI L
WX BZRENDRBIZOWTOREG D% L
(31 SHOWIRERSHFEIN TR L5, Bl
BRETIIERENICHE T 5 2 LIS X D AENER
EEEOUENRFELHNEEZ BN TV A,

TUNAF T4 7 AR (FAO/
WHO) O LR—MIXiuL, [Tosaaeis
THUIHEOREICHEZ 525, £ETW5
A LRI TS (5), itoT. kil
D X9 RIEHART B 5 SRR IZEE I 7 2
AT T4 7 ADERNOLHNNL Z LR D,
L LA26, R - Ty ML Z: &2
X ORW L7z [EWR] & U IXRR 2358
FORERELZUET ST LV ERLRETH
% [2857a/N4 %5 4 7 X ] (Paraprobiotics)
EVIHBEADREENTWVS (36), Fa/N A4
T4 7 ADR T, BERIER EORRE%E
AN L CRIETADDEA L) N4+ T4
2 A (Immunobiotics) €T 2ExHdbHbZ
LS (), [ 7unNgFT47A] Lo
MEDSTFIZOVWTELIZEZLLERH L, —
JiTy MESOMED MBS, T aNg
FFA 7 ADERIZOVT L S HICHET LA
WhdhsEEbhs,

[Bacillus . Clostridium [& ¥ DA% &)

Bacillus J& X Clostridium J& 3\ 3 1L b 3F
i (spore) ZJEWT %7 T L VEME T, |l
BTN, BE 3 HEEOMETH L, Th
S OFEFEMIL, MEOY 7 4 X AW ILBER
EHRD EMHEIN TV L WAERHKIZES L
TWb b DD, B. subtilis C-3102 ¥kA3 T F A
T =L THHBAME TS, FHRA~Of
BHGGAC X ) SRR A BICYET A2 L
WMEINTWSE (14)s T D X 912, Bacillus
BRI T 5 2 L b REnD
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EVAETA & LTS S SRR R
G LTRCHHEINE I TIZE ST
%o B. subtilis DBOO11 MR, &4 F A1k
KWW (STEC) OfFIIEGABRIZB VT, #
JEE 9% D FEIR 2 K2 A0 L Bl B T AL S O 34 A
5D STEC Wz L7zt MG EshTwa
(40)o F 7z, EAFEIZWAMINICH B LT vz,
Salmonella J& % Campylobacter J& H ~~ D %} 3
BWILHEETHY, WINE~NOHFVES T
DEHK W Z B 722 B. subtilis JA-ZK %
106 CFU/g N L 7z il Bl % BRIV FE D O 72 1T
5. L. Salmonella Enteritidis (SE) @ J& 4« ik
Brafro/z 2Ah, B D SE WHAAEIZ
WAL, BHENOEEZIH L THW5EZ L
MEEIN TS (1612) B. cereus var. toyoi
EHRE RO Z0FIRICKHG 342 & T BT
KD ERZN O CD8 Byl T Mg 23E IS HE R S
., B8 THROKD SWEIIZH ). KR
PR s TR RE D 6 AR & AR BE L3 L 72 & s
ENTw5 (28), F7z. 28 HEGOBEFL TIKIC
10’ CFU/kg (=10° CFU/g) O :4filk#H# % ik
mU7-fig 24554 % 2 & THREREO L
& ETEC WER A DSy sz (26), —
Ji\ Clostridium )& TX C. butyricum 7%, BEEE
WERZEME LTHHIN TS, $42bb,
C. butyricum MIYAIRI ¥k %, K ® 15 & % &6
BLA HERICL 72 545 N2 v C 8T AL P b 2
EILITHR T B Z & TSR I EEDN AL S 7z,
kTR (XKW D Wi F R OB G & > T
RRIFANVF—FTH LD, Z ORFERIERE
DAL HNEREOMFFICH & E 2
5 N 5% (33)s Bacillus mesentericus TO-A.
C. butyricum TO-A. Enterococcus faecalis
T-110 ® 3 WHZRA L 2FZ ML BNRED
R\ X BEHEIROYEZ HIW & L 7SR
KOEWHERERE LTI TEY), &
Tl MR EAZERZ RH T 5 & TNF-T
R EDRIEE A M A A OFEH EEH L.
IL-10 % EDHAIELESF 4 + A 4 > Z2ICHET %
TEHESNTVSE (11).

Z N5 Bacillus J& O Clostridium J& W % i
BHiR5-9 5 2 LI X B EIFEERGE O UE R BN T
BICBILTid, 2 oWMEDRHEINTNDHIZD
b 59, ToREMEENZ WY L7zl
Vo S RIEREITEOBLEAL NG ORIE

K OMAEE KB 2 BAEVEEIR M O & 19k 2

MR OFERE & € ORI D W TREMR I 23 AR B
MWIZFRET 20 LHfFsh b,

1. BBRUEVHROFEREM

FERH T HAI O BEZRAE TH D N R T
Vo — VECE O FERE A & L TE Lo
THLSAOHHSI N, fRHE LT N VB
B ¥ — WEERE (Saccharomyces cerevisiae) .
WY N HBRERED NV T EER (Candida
utilis). 3 B\ IZ I R R LI
Awohzafktao 7 77 4 78R (Phafia
rhodozyma) 7% ENIE K FIH SN TWw %,
S. cerevisiae NCYC Sc 47 1% 2% 52 1% @ & W
EETBHOFEREMTHY. ThE 01%i%K
mL7zfk % 4 HiEsoFKIZ 14 HEFG S L E.
coli K8 M CTHlli§ % &, MRtk ~> /) — 2
EDOBEAITIAZ. TLRA ORBIFEINS 72
. KW OBE EE~ORAHE ML S h
HHLDERMBEINTVS (1), T/, HfiTpE
M 0.3%dsn L 72kt %2 35 HEvo IR~ 6
53 % &, RiEIH o CD4 J% UF CD8 Btk
T YV ¥ 7SERAA EAZHIIN T % 55002 fitk o
YHIZ XD, EHOREREEDAH B L7
LHEESNTwS (21),

—Jv R HR T 2 BERETESTRI M & LT
. vay, HE vyavh ALy, 1y
77 EQLFERLN—THPFH I N TwD, Z
NS DA b £ ik 2 Wiy ok o Sl 8L 24 2515 H
ENTBY, PIzIEEs LS 20HEY (Sugar
cane extract; SCE) 1. & & 9 XU JFURMHEHL
EEE T LI AT VRRY) 72/ =),
SR GAT LEBEMTH D, Iz ik
120.05% %ML, 10 B, % 30kg D FIKIHE
95 &, BERMEES (DTH) »#&EE 0.
CD4 B PEMIIE R A REISEEE %25 2 & T,
WK DA ARBGHEE S & < 2 ) R =AY 54 %, fil
BHEORE D 46%WHET A 2 LI N Tw
% (35)0 S 512, 12 BT KIZHR L T 500
mg /kgfkEE %% X5 I3 HMMEG L, 202
HHIZA =T A F =97 1 VA (Pseudorabies
Virus) % SMENIEMT 5 &, IR HE XIS
W SCE #55-IX ¢ NK Sl o0 A i B s 4 16 1k
) UOSERO B, HEROFAMEH. CD4 Btk
TR K T RIS & % IFN-T BEAE A =2
iR S AL BRIREEIR. JHZE R 2 7 DGR ATFE D
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b7z shTws (18), RO kEE
PHETAMEREL 1 3- TN A Ry VT,
Wi Z & F 5 %% (phytochemical) T&
R/ —), AaF A4 N, BRI E
oW T UL BT A - L AVERL W -
Y OUED D T HRIERERE T OMERE - Sk &
Vo 7o bk a R REESS I S TWwS (2,6, 8,
25, 32) o ARG DR R 2 DA F B O fiF I
NEDICHESL 2 & T BAFOFEERA O 5 i
BIZmz RAHREY OEH 2 &0 725 BLO
FEREVESTRL R OB~ OB S L 5,

[HEnE]

TaNA FF 4 7 ADEBEIE, B
EREL L THRAMONTV LD, ZOHFTYH
AR E 7 4 AAWEHFLE L [ 4N
4 %5 4 2 A (Immunobiotics) | 12 & % 5
IR RETE B3 A IFZEDSTE IS T b LTV b,
KEEHTIE, AR TR RV, WbWwd [/85 T
TN A kT4 7 AL AREICE S RV IFRE
RERED [L L4 F T4 7 2], &5
TIERERE 2 RT3 A MR T4 A 74
MrIAVA G HGER W0 E &
%) 112 & B BRI SRR OB R EI OV THE
L7ze (35 70Ng F5 14 7 2] 13, JEHTK
b L WA O1E £ BT B e isre s
DREELRERELIRBIN TV 25 RS H
KRG EDOTEZNE (A LI 34T 42
2l IRgTFunttrs 72| #5556 %
TORL, F-HETH LR B L HTH
(F73) ORERL, TEROVHLA L2 75
L WISRETESIRLEM ORI A b T, 2HL
ZTORKEHETHIENULEL LD,

SO O S 5 7% 28 ENFAIH O 72
DIZIE. HEOE RGO 5K - 5
ROFBIIEREDSLETH Do TDT2DIIER
BREEH W2 in vivo IBEASE E LS, E
BRUIXIER & 551 B B WIZEIERO B &
*ERET S LRBOBEIIEONE, — T
7 A % & OFEBREYIT IR b D0,
SREH L OFAENKE L MRS N5 1R
MM SR 2 G B D Do €Ty MWERED
MR % F 725l RER S L S B X9 12
%0 BRUCHOWEE FEARRICE S 40
NA KT 4w 7R OMST. (22) 5. Fh
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5 % HI v 72 SR A 00 3B R I OVKRAE 1 B o> L
DHADIEE > TwD (3,7, 10, 29, 31, 34, 38,
41)0 2OL) ZENNZBEL TELH LR
FANGEIOFHIRIC L D O X ERRE
REVESTREL M O BIFEIN 2 T BEAF Ok &M
2T b TG & G 72 BEEE AR B 25T g & 72
D, HRELTREOREFROM FICKE L
By 52 L sn g,
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Abstract

The functional feed materials (FFMs) are used for maintenance of intestinal flora, immune
regulation and improvement for the quality of livestock products besides the nutrient supply to
livestock. There are many varieties of materials, probiotic bacteria such as lactic acid bacteria,
bifidobacteria and yeast, and plant containing substances, etc. There are some reports for the ability
of their killed-bacteria to augment the host immune responses, prevent the diseases and improve
the feeding performance, and the clarification of those certain mechanisms is advanced. Bacillus and
Clostridium bacteria have also been widely used as feed materials because of forming the spore with
high stability and easy to handle. Although there are some reports that the improvement of feeding
performance, the disease control and the risk reduction of livestock products, etc., clarification
of detailed mechanism is remain. The other FFMs such as polyphenols and polysaccharides are
obtained from yeast and plant, and their immunoregulatory property, anti-bacterial and anti-viral
activities, etc. are reported. However, the construction of the precise selection and evaluation system
of the FFMs for livestock is essential to use them progressively. The useful selection and evaluation
systems by using originally established epitheliocyte cell lines are constructed by our research
group, and the selection of possible FFMs and the elucidation of mechanism have been started. The
development and reevaluation of FFMs for the improvement of livestock healthy growth might be
accelerated by using a new selection and evaluation system corresponding to livestock.
Key words: Functional feed materials, Probiotics, Immunobiotics



