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2EEOERAZAML-EREATNATERE
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S AR - ARIER - ZIE T NEER"

FEE - A BRI 2 A EH (S E M Baci [ lus subtilis C-3102FkK) %ﬁﬁb\f:ﬁ%&
HEAF X, PrAEMEEENRNY 2 AW TIBITERE Ll CAEREN (BRE) NRI% 'CI—JU\SJJ
AR NESD - LA b Fe A RIS 5T B BRI R A A = & R OB A D
TSI CORILN 72V T &I i@%i@jﬁﬂlb“(b\ﬁb‘ F T, mFEEGEFEIZ 7L
DAPIMME 2 & D R B IR S 5720, ARl AFENE (iéélwg-.;) @E@?ZDWJ:%EE"]K\
PLE MBI o 3% & L“Cﬁ?%i%ﬁ' DO, oI H R+ A4V R A 5
(Lactobacillus casez + dextransucrase) Z Mz 7z 2 BEOAFEFIRMR 4 EEFOA
FEME M OB IEREIC i?‘%%ﬁ TOWTHRET L7,
1 ApEM EEE) 1T, HAR(2FEOARAZHRMLUIZX) 2N, PiE R EOR S E
X & ﬁ%“(“ﬁ%ﬁﬁ%@i@#otﬁ%%%< RHEmTH I,
2 ERBE EOENEESIITRBRXETEIIR<FEETH -1,
3 ikMESRE (FERIMER KL NBrucella melitensisiEEHTAEAM) X, W b AR 2T
MUTZREAPE R L PR ESE Th > =B AHEHm TH - 7,
4@ iﬁ;ﬁﬂ@‘?ﬁ&’c (EBIEALEESON) 1, MEEREZRSEREPWNT L RRICEEE
o7z,
UbEDZ Eing, %ﬁ%@@ﬁ&%ﬁﬂﬁ(lj@b\f QDO EFMERINTHZ EI2LD .
COPE IR R P X R , APErE OB E) BPIERK AU ERXFEISETH 72, &
b < 72 DIEADFRD '52}%71_ s, BEEOMLICORND Z LRI,

F—T— R EECEEE, EREA EEME, SUERE, 4 d R

Effects of Chemical-Free Control Approaches Based on the Addition of
2 Types of Probiotics on the Productivity and Immunological Response
in the Nagoya Breed

MINOGUCHI Naokazu, ISHISHIRO Masayoshi, ANDO Manabu and UCHIDA Masaoki

Abstract: Probiotics-based (Bacillus subtilis C-3102 strain), chemical-free control methods
have not been utilized widely in raising the Nagoya breed for the following reasons: the
method shows a beneficial effect on body weight gain, but the effect is similar to that of
conventional raising methods using antibacterial substances; there is no preventive
effect on parasitic infection; and there is no reduction in the cost of obtaining chicken
meat. The present study was conducted to examine the effects of the addition of 2 types
of probiotics, Bacillus subtilis and/or Lactobacillus casei + dextransucrase, as substitutes
for antibacterial substances on the productivity and immunological response in the

Nagoya breed; this was done to expand the practical use of chemical-free control

approaches by increasing their added value and further improving body weight gain.

1. The body weight gain of the combined group (Bacillus subtilis and Lactobacillus casei
+ dextransucrase) was similar to those of the antibacterial and Bacillus subtilis groups
but was the highest among all 5 treatment groups (control group, antibacterial group,
Lactog)acjllus casel + dextran sucrase group, Bacillus subtilis group and combined
group).

2. No significant difference was observed among the 5 treatment groups with respect to
the percentages of edible meat and giblets.

3. The combined group tended to demonstrate better humoral immunity than the
antibacterial and control groups.

4. The cellular immunities in the 3 treatment groups, except the Bacillus subtilis group,
were significantly superior to that of the control group.

The combined group was similar to the antibacterial group with respect to immunity
enhancement and similar to the antibacterial and Bacillus subtilis groups with respect
to body weight gain. However, the body weight gain in the combined group was the
highest among all treatment groups. Therefore, these results suggest that chemical-free
control approaches based on the addition of 2 types of probiotics may increase body
weight gain in the Nagoya breed.

Key Words: Chemical-free control approach, Probiotics, Productivity,
Immunological response, Nagoya breed
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HRPHEETO [BO%Za - 20 CET5=—X
DEEY O, BREDGSEDEEIZBOTHKEMR
HEHIE LBl SRR SCEIRIRE DT O
T E KL AR AE L7 W SR AE BE R A3 SR D B
TW5, T CICEUFEETIL. 20064EF Clchiar o
7 LA & R REREE B L T DR M ENR Y
OFERANEIEEN TS, DREIZBWN TS, K
T 2 IS < PLEMESTEHR I ORFR E LT
AE B AN & VO T B R SR AR B SO B AR BRI O fif
AZEE LR TIC L2 T a Al T —EENMTD
N5,

—F., RKEROHMIBRGER TH I L HRFEICBIT 5 E
BIRFEIL, BEOREREN T oA T —APERE &
E_T/hEWE & FLEMEEEHS I E H OBITEHE
LHARTAEEMNE RS NMELIZ LRV L, o
7 VT NIRRT A BEBRZ A A 2
L R OV REERIB I F LTI I CORITEN 72N 2 &
SEOFMBICE Y EREAFTIIRRSF 0 E R LTV
V., IHETOLEREICH T D MK AT I,
PSRRI O L LT b ehity ), %
ho® ROFLERE + 4V TFRRASIH] (Lactobacillus
casei+T XA NT A ) YEHWSLZ LIk,
W OEE B AEEN BEES) XETHT &
RLRL BHHF T o 72, EHERHFITFEEICED
TERHLNERHS TS, EHIT, KT TIEPIEME
SRR ORIR & U CHEEERIA (Bacillus subtilis
C31028F) VHEFWD Z Lok b, RN (B R
PIEATEE & % v~ zisE U ERERNE L 7
HZEEHLMNMILTWD, £Z T, 4 HEFEOMERE
HEFIZBT A MGEZSDE R EZIERIE 572
O, S|, EEE EEE) 2FRICmEsEsZ L%
BRIz, BTEMEEEISINY O & L TRl B & LA
(Bacillus subtilis-C31028E) O, Hri=IZ MHEFE)
B2 DHERE + A ) THRARIA] (Lactobacillus casei
+TRRNT A IR BNz T 2 FEIEOEFERIR
N34 B D A B B OV RE IS AT T Iz oW
THeEFT L7z,

i

MHEOVOTE

1 HHABRURABR S

2010427 A 7 HEEFHIT o4 RFERE2TS P 2 43 L |
F LI T LB 5RBX (OHLBE + 4V IFRA 3
A (Lactobacillus casei +T %A bT AU IH) .|
EWRNT AKX (LITHBE -4 GEXEVND) . O
HHBK) (Pacillus subtilis—C31028K) Z ¥R 5 X

UUTHEEX EWD), OFLEEE + 4 U SRS Al
KON EE A O 5 23RN+ 2K (LLFTEAX EW
5) . OBiEMEFRERIY 2 FmT 252X (LLTFHEX &
VWD) ROOHTEMEERHRIN 2 BN L e WX (LU %)

B EWI)) ZFITT-, REXH72 0 OMEBHIL.
AR TIT 1 BRI H7- 0 1500 3 i, szl
TIE, fFERER & TRV CRAEEIEE T2 1
ARERX 5P & Lie, RBRIIMIL O M) & 18 & L
776

2 MBEERE

FEA 2 4R E CITEEA X Y —FHESE., 58
W B 18 i £ TR FAVWEECHE L, HE
BREIZ 1m0 10P L Lz, 72, GEsBRIic
78X, 5 HEER S 18l £ TR — VWA
THIE LT, BEERETEHI. 54T 6 4 B E Tixm
D7 v A 7 — R A S O3 3R A BB (CP23. 8
%. ME3000cal/kg). 5iBERLAMIZHINODT 11 T —1%
ISR S A R EL A B (CP18. 0%, ME3150cal/kg)
EENENSE L, WIS ARAEHGEE L O E BiGK E
L7z, AEEE 4D IR, ILEEEE + 4 U kAl
(FGsh 4 - LB~ — T L R—S (4 BEPEERE
XEth)) ZEFR~0. 1% (k1 kedH 7= 0 FLEEH
Lactobacillus casei 101, T %A T 41 THE0
mg) VAN U7z, FERLR KA A RA (Faind : IV R
AU B5C (N rERath)) I ~0.2% (fid
Bl 1gd72 Y Bacillus subtilis-C31028K10%E) L
7=, HEEKITWAERAZ 2N MM L7z & F
CE&ZERf A~ L7z, AEEEEZES LIchiEK
OB OPUEMEME L, BT 0 4 8EeE TIET
P K hU oA (150mg Ufli/kg) .= TF<A (8
Omg 1lli/kg) % . SEELIEIIAA—Y=T~12> (5
mg )fi/kg) . BV ) ~A 2 b U v A (50mg i/ /ke)
FOWiBE = U 2AF > (50mg/ifli/ke) % Fu 7=,

3 SAEIEAE

(1) fHHAE

RE, HRE, SPEHEIE, MR (EFR) kU
EPERRRE A LT, k. REAUEEHEREIZS
WTIE, 2B T EICHE L, b, AEREIL.
AU KV EH LT,

APERES = (M3 X TR (R SR/ AT ) X B 25K
) X100

(2) PEWFAE

18@EREIC, RRX Z & OB ERK 6 P2 R E
LT, ER(LHH, DRALTE &R), ATRNiE (IF
ik, 7'H K OVMR) K OMEMENIRIF O EEZHIE LT,
(3) Sy RS BET 54

TSR R

THUBE AT PRI 508 D FEHE T 5 EAR M EREEE AR
il e ONT AR FEAR AT RN M S0 DFRIE T D Brucel la
melitensis (BM) HESEHURAM (TR IERFIERR MESRE)
ZRIFELEZS O, HiET, 10%FRMERE 2 % DOBME
WEEBIRG L, Z00. Iml & 10 &% OV 1 @12 B 5k
PICHERE L7-, BRIMIZ 9. 11, 14} ONSHERRFIC, %
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TE

F1 REBRX4

X NoOR PRI O A

POR: B U PE SRR P TR0 153 X 318
PUA X (B1TX) PrEMEAEHR M N i
SRR B FLEE R + A U TR A RA10. 1%9sn Y "
B X BRI 0. 2%Fm? I
#HOoh K FLER T + 4 U RS RIA & G B R U

1) Lactobacillus caseil0fH+F % A ~F 4 U IkESOmg/ kg (FAE})

2) Bacillus subtilis-C31028K10E /ke (&£}

ORI, AR RER & 1T VR E W TER L, AAEHEE (RMERERIR K

OSHl R M e RS

KH7=0 5P\ Lz, i, miEz96xX~A1 7
07 L — MCCHARAE L., FERMEMN RBrucella
melitensis \ZXI3 BEEER M EWE Uiz, AT,
BREE G 2 on T IE O R EAIRGE SR, K22 95
TR LT,

A M RE R

AP O & L C, BRI S A HE L
=7, FIEE, ISEBIFICATEEE LT, B by F
7V (7 =t) 400 p g/ml (CEERRIEK) ICTRIEEE.
TVanNvshary7Fy—hr-rvafr K (F47=
) ZEEIRA Lo, WICHERA K& OVKR BB N
DE- 2 7 INCIREHR A0, 26ml T DE 1 ml 24 L7,
FD., 15\ hy 7 v 7Y 400 p g/ml (A
BHK) ZERATE TR E L CERAE KA HATEIDO. 1
ml PO PNEETE L, 24 U84 IZ ) F A TELD
JERZZJIE Lz, 2B, &K 5 M2 L7,
(4) B

BRAEMEIZ. 1P D72 0 ORI (BT B — (&
FHRAEGFEE)) L LTREH L, BEFEoRBEICHN
ToRXTA=2T, ROXHITHERTE LIz, ARG
X, AR E 1kgh 7= 0550 & L7, ERTHTIZ, O
72ARA3 200/, HEHE (1 kgdh72 V) TlL, 7 rA 7 —Hi
SRR 381, 7 oA T —RiHA KR 23851,
FLBH + A4V TR G HAIE 7 v A T — i AR
2381, 9F, FEEERAIE 7 v 4 T — R MK AR 382
M., FLEEHE + 4 U THHRA AR O S ERAIS 7 =
A 7 — BT IRAE 383 . T v A T — ;B ISR AR R}
282, T uA T — %A KERA83M, IR & A
U IR ARAIE T v A T — %ISR AR 2382, 91 |
FERHMANE 7 a1 7 — %W EIKER 2383 [ L OVELAE
B+ A4 TRA A R O EEHRAE T a A T —1%
SRR ARRE 2384 & LT,

4 #EHOEE

BRHLERIT, 1 CEREIC L D oEmeTIic L v AEE
MEZITV, EEMEM O L E LR E & L CScheffed
FiEEH W, £, MATRIZOW TR, I A ER
FEILL WV EBEBEREEIT- T2,

TLERBRBRXHT-0 5P TEM LT,

ABRAFER

1 FAERE

FBEREER 21R Lz, WA A8H ) O FHE
BN OMWAET, HARSSBE L OLBRE+ 4V 2
PEXIZH~FREICE L, PIRERE ORI FRE X & F% T
oo, bEL DR TH oz, FEHEREIL,
EZRXMIZEIT R >T- b DD, EEFZHEAGMN LT
X (FALEEEE + AV SR R OREERE X)) 3 D FER X
I 722 K 7R BB T o T2, BB R R 1345 X [
WCHBRZET oz, AFEAZTSIMLIZX (LB
WA X, AAEER LK OEAX) SRR RO
P RICEE~ENR DB THh o7, HAFRIT, &KX
FIER%E CEIT o Tz, AEMEORBENHBIETH D
EPERRET. AEAERMLEEAWT B HEK &
[R5 CdH - 7=,

2 ENRE

FEWREZ £ 3ITR Lz, ERABEY (L LA, i
WO &) Al =l (PN, 55 M ONOi) B4 K
OHERENAEIGIL. #FXBICAEEREZITRD N>
bOD, FHLEEE+ 4V THEX K OEA XK OEENE
W3S D BRI~ < 22 BT o 72,

3 RERIGICETZHAE

THENR AT MR PSR O FRIE T & 5 FE R M EREEE DA
il e OSTHEBRFEAR AFPE R IE S0 DFRIE T & % Brucella
melitensis (BM) EEEPUAMMIL., PR 1 @%ZOE
— 72BN T, AEFZTMLUEX (LERE+ 4V
TREX, AEEE X LK OEEX) IEPIE K L USHRX I
AR ERZI RS FETh =0 E < 72 5 TH
ST (1 RO2), MR EORETH 5 EERE
WG (PURBER24R B ORNEOMERE) 1%, FE
EHXREZRS SRV T RO & X TERENE
BlCR&Emo7-(F4),

4 #FEMN
114720 OHAE (RErE) 2 £ 510 Lz, A
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Az (LeE+ AU X, FMREEK LT BHOAEFEAZRNLIZEE K BHEENRBRIX O |
BAED) 13, Wb e IR M O XA b~ 2 Thibm < Rolohy, SEHERE b HEXICKRN TS
KEREADMMTH o272, HFEHEL o7 Zpotzizh, MARIIFEEKICRW T 2EFA &2
ot PRI < HUp X < FLER T + A U THE X <HHA X <A 27,

BEX), /o, AEAEERINLIZKOR T, Fic 2

#2 fBERGEE (18K : 126 H i)
OB X ZANTEAEY HATRAED R fEHERE  fREESRER MR AFEREY

(g) (g) (g) (g/3) (%)
%t BB X 43.2%3.5 2650450  2606° 9527 3. 66 95.5 54.9°
PLE X (IB1TIX) 43.5£3.2 27404220  2696® 9371 3.48 100. 0 62. 5°
BB, 43.7£2.9  2680+340" 2636° 8883 3.37 100.0 63. 1°
i X 42.94+3.1 2700=410" 2657 8628 3.25 100. 0 65.9°
4 X 43.7%3.4  2840%390° 2796° 9464 3.38 97.8 65. 2°

n=15, B ZMICHEREZH Y (P0. 05)
1) PHIRE HE AR
2) EFEFEE = (iR X AT/ e B i X fEHER ) X 100

#3 PEREGE (ISWHEE - 126 H &)

N R ) B (AERE%) AN (ERELR%)  EFERNIED
(%) bHHW LW SS&H EWGF R 58 LR ATeEREE (%)
s B X 92.6  20.7 10.9 2.7 34.4 .3 1.6 0.4 3.4 2.3
PUE X (IEITX) 91.8 20.9 11.0 2.7 34.7 1.4 1.6 0.4 3.4 2.9
HRAEHTHEX. 90. 1 20.3 11.1 2.6 34.1 1.4 1.5 0.5 3.3 3.3
Fh & X 89.1 21.1 11.1 2.8 34.9 1.3 1.6 0.4 3.3 2.7
# & X 89.8 20.3 10.9 2.6 33.8 1.3 1.5 0.4 3.3 3.4

n=6, A&7 L (P0.05)

8 9

7 F 8

6 7T
—~ —~ 6 -
B 4 - i=! |
50 T P : T
a —B—HER - 3 - B BER

2 - —A—HBE+AVITHER 2 L —D—HBE+A)THER

1L —T—-HEHFERX - HEERX

X AR 1 X AR
0 ‘ 0 |
9 11 14 18 9 11 14 18
T 5 1B 5
1 FIRIMEREEE T O HER 2 Brucella melitensis WEEHTIRMEDHERS

n=5, HEZE7 L (P0.05) n=>5, AEZ/ L (P0.05)
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BRI W JE T #4375

#F4  EEIERLEBEE (1518 )
bR X JEARZE (1/100mm)
24THERE A8HFH]
xR X 280. 6" 159. 6
PLE X (E17IX)  420.2° 169. 8
AR X 424. 8° 274.0
O OE X 291. 2" 116.2
#wOoAs X 363. 2° 208. 6
n=5, REGSMICHEEZSH Y (P0.05)
#£5  1PY7=0 oA
AR X AR AR Y AT B> Zm? HFIEY
(kg) (M) (M) (M)
% B X 2.65 1457.5 980. 5 477.0
PLEA X (AT X) 2.74 1507. 0 979.0 528.0
SRR 2. 68 1474.0 935. 8 538. 2
P X 2.70 1485. 0 915. 6 569. 4
#H O AH K 2.84 1562.0 994. 4 567. 6

1) 1838 i O (A
2) 51 kgX47= W OERFEAMIF X550 |
3) XX, e REOEREE & LT,

IREL TR L,

2T, B R200H /0. FRIE LT v A T — R SR AR R (81 /kg) .

7a A 7 —aiA SKEE (85 /ke) |
— AT AR (81. 9 /kg) .
kg). HEEHE+ AV THRES
£ (83H /ke) .
£ (83 /kg) .
M/kg) .
PEIR

FLERE + A4V SRR ARAIE T oA F

R RAE 7 v 4 Z —pi ] MR AR (82 /
UK Mo OVRG B 1 A1
T a4 T — %M EIEAEE (82 /ke)
LB + A4 U THHREARAIE 7 o o T — 1WA R (82. 9
FEEERAIE 7 0 A 7 — R AR (83 /ke)
A A R ORE E RUA & 7 e A T — R SRR (841 /kg) & L, FEBE

7 v A T — g ] R A
7u A T — 1% A A

FLEH + AV =

(AR L 7Skl R A R U CRL L7,
4) RRIAE () =4 RK58 0 Lk — (v R+ k)

% =

1 2RERAOEREIZHRMLU-EREFATOUNR
INETOLEREICEKT 2 M KEF IR DA
FRRRIZBNT, PiEES RN OB L LT 1
HOEEA REEERIA) Bacillus subtilis-C31028K)
ERAWDZ LRy, EEMSE GERE) DNPUEMEEE
Wz W IBITERE L RSoEW RN ELND
TEEHRELTWASY, LarL, Bk R
DB FILIHE VW R L TR, TOFEKE L
T, %< 04N EFEEE R RFEOEBHL L)/ S
WZ b MERIRTEN IS L TR R T OE TN RN T
b A RIS ﬂ#é)xﬁﬂﬁé LEREZD
NTW5, %@tw & BRI D MR R &
LIRS E D20 i\WQ@%mbétbéﬁr
(%m%)%égmmié@é:k%%@@%gﬁﬁ
OHEEMEZ O 5 Z & EMIMIEE & D 5 LR B

LHEEZ LN, BT IR 2R ESOAE
M EXE5HEE LT, Flint b2k, ZHEEOM
EWESTLAEROK G, 1 EEOMED B2 D
EWEAIORE L X THEEEELHD LR PRENE
WELTWD, RRBRIE, BEKEE IS 2 AENE
(FkE) ZEITFEELEREISImEsE 2%
B, ZhE ChimEEEFENsIIoORE L LT1H#E
HOEREA FEEEBA| Bacillus subtilis-C3102%kK)
DOHERNTE RN, SEF T ICHEFEDS 2725 45
Al (FLEEE + A4 U THHRE A Lactobacillus casei
+T XA NT AV I BN A T 2 O A EH &R
BWE L U CRE L, SEBBIE, Al A 2 iR
MTDZLICLVBENOBRKENSEED., I
FIRERIN U 72 $LER 1 + A U OHE IR & S50 b oo FLEA
Lactobacillus casei O¥EFEN AV THFET T
WMELHZEICLEY, BANTE - T OEFb, RKEZED
W ORI PE IR S v, A RAEFENE (WEE) O
RN B[R E WO TR EEZE 2 b, Bk
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