AR I A F R AR oo B AR P2 MR RE S S TR L R S3 1
Akt M=t Bt & Okt R K2 FE OE? fi] VU
(L. DY MY K 2 S S 7E s BT 6111305 2. AU A R ER AR 2 A BB A IR A 7
J&%#S 610052)!
OB ARSCRES SR G IR RN I AR T E R (TT) SRR ik (PEO)X 3
FEPEIERE G Th RGN FL RS I S0 R0 0k F 24 Sk i S AR 1) 3~4 B Rk <K BB RER
BENL/ A 3 4L: 1) XFIAZ. FEmbiAR; 2) TT 4. JEREEHR+100 mg/kg TT; 3) PEO 41:
FER AR +200 mg/kg PEO. 4 8 NEE, NN EE 1 k04 . 45 Bon, WY TT #1 PEO
A EGERPE AR SRR TT 4UAHLL, PEO B4 HIFEK T 71.43%F1 53.33%
(P>0.05), Wilfhf7iGR 54w T 1.17%F1 1.60% (P>0.05); PEO R} 1. 14 F1
21 R\ TT HEPE 6056 21 RIiERZEREH (1g) A FEHEE ST XA (P<0.05);
PEO HEHE /105 14 RELIE 190G, IgM & B 5255 T HAth 2 44(P<0.05), [R]INf H43-46 55
21 KILIE 196G SR E % m T4 B41(P<0.05); PEO HEHE /M4 21 KAME SR EE & TX
WA (P<0.05). %7 Lk, TR TT M PEO HIREAEA FIFLIE b it B AL P I g 5 G s
Thee, (H5 TT ML, PEO BURE4F, BAEM TT MRS LN 1 ).
DB BB AR T R R
i yKT: S816 CHRARIRIG: A CEYS:

BRAHEE i — BRI R R R E N R . i U4, FRE B R R — HIE
2R, TEERIL T AT S, A IR TR R s Bl DA R R IR
S, KK 7 X — SRt 8, AR L, BRI AR IMER &A%, 2
B AW, VP RERR SR, BT AN G RTE S 2 AN BUR R
MR W FE+E R, B S TR K53 6 o A8 b BERE A= BI85 B g, AT e R 1
BERE S 03 S RGO 5 o AR FTAE 32 R AR T SR (0 1) R B R S, B A i 244 24
Yook BRI PR R LSS, ISR A A S N M R p™ E G YT, 2006 4, BR AT AR
LB E LA TSI R . B, FEE LA BRI ERYR T B T Ba I

ZL

e H i 2016-09-12

TH Hegre AV ES A S PEAT AR L It F P A 23 B AR 7T 5o TE” (201403047)
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FIMEZ—.

Wil — SRR B MR R RS T R B . BRI,
K B BAPUERME W HHT, F RIS G AL 2 Fhe RINADRG I 32 R IR
FHEAR IR ZACE =), RR R YRS (plant essential oils,PEO). PEO i 824, HAH
PUZIAEE RN, WBTEE . Fiat. B BUBIG PUR L ECR TR, AR, K
WETEBRZ . otdh . BRSO 2. SAh, Wi R I 0.01%KE W, &
EPE T AT T F G R R IR IE R T—au (TNF-0) KPI; # E SR T R, A
S LRPRRL R N 24 28 ik RE R w20 AL XS TRl B Al 2 L 1 2 % i 306 1) FLIBR AT 18 M SUBAT B 8 5 PRI
KIEFFERE, BYUASOREE/IE LT Michiels S5OBFRR I, KRk 10 E il
FEFR BRI TE, R PRSI DAL B E BTE N AT PEO TEGEYR BRA# L IK R A A
i, Rk, AR B RER P ININE AR ZE S &= (tylvalosin tartrate, TT) 5 PEO
ST BEREAE PR AR e ThRe SISO s, LVPAS Ho2 5 B B ARHTAE RAE RS A 7= L
F 98 70
1 MEST
1.1 kR

TT AR RN 20%, PEO EEFRNT N 4.5%H BAFM . 13.5% AR, 4L
By S A B A IR EAT BR O SR AR

R R e 28 B 2 CELISAD 17 & (AL S AR AE R A R A 7DD s BigdR{% [Molecular
Devices , SpectraMaxM2, £ &4 T8 (L) AR AT ] KD o X
(LM61-MILKYWAY-CP2, dtat BRI AMRARD.
1.2 ke it A p

AARIG T VU )1 05 FE SR A SR AT, SEIE ] 3~4 R AR E BT 1 24 Ske K=K B 51
B, ARYE A A BN 3 41, M4 8 NEKE, BANELE 1 kAE. W v IEIRES 96
REWT, RARIERTE, K0 AFERERER G4, FEREARR+100 mg/kg TT Ml
FEAili A H+200 mg/kg PEO; K43 3 AT 1AIME, 737374 08: 00, 14:00 A1 20: 00. i3I
URZSMIRAT 1 RBRAAALEE (3.5 kg/d), 778 RANMEL, BJERRRE BN 1 kg, 201
%5 REHEIF I E R

BRI 53y Sk G S PR R 0 U PR, FCTC D7 102 2 i NRC (2012) BH#E 37 75 3K
IFRRARUEIR WP RS IR TR AT O (R D).

R GRRARSE FRKE OFEEAD



Table 1 Composition and nutrient levels of diets (air-dry basis)

%

WiH ltems

4R ] Gestation

WM Lactation

8L Ingredients
EX Corn

S Soybean meal

4k K5 Expanded soy
##k Wheat bran

ff) Fish meal

Wk Oil powder

fr#h NaCl

ZALJEHE Choline chloride
TRERES CaCOs

R4S CaHPO.
LR L-Lys (98%)
DL-E% R DL-Met (98%)
L7428 L-Thr (98%)
BKIREH NaHCOs
TRERHN NazSO4

TRE Premix?

4t Total

E K Nutrient levels?’
Wikfit DE/ (MJ/kg)
FEAR CP

£5 Ca

AW AP

N

o
A

i Z R Total Lys

J

g13
Pl

HEM+ - MER Total Met+Cys
EVE R Total Thr

MEFIR Total Trp

59.00

15.00

20.00

2.00

0.40

0.10

1.20

1.26

0.03

0.01

1.00

100.00

12.50

15.00

0.90

0.43

0.74

0.43

0.48

0.15

57.98

26.00

2.00

4.50

1.50

3.00

0.40

0.10

1.04

1.70

0.21

0.05

0.02

0.30

0.20

1.00

100.00

13.32

17.50

0.95

0.48

1.05

0.55

0.65

0.19




VYRR AT se AR {1 The premix provided the following per kg of diets: VA 12 000 1U, VD 3 000 IU,
VE 90 IU, VK 40mg, VB13mg, VB210 mg, VBs 4 mg, VB2 40 pg, HHEZ nicotinic acid 50 mg, 2
pantothenic acid 30 mg, "E folic acid 4 mg, 4% biotin 0.45 mg, ALK choline chloride 750 mg,
Cu (as copper sulfate) 30 mg, Fe (as ferrous sulfate) 100 mg, | (as potassium iodate) 0.25mg; Zn (as
zinc oxide) 100 mg, Mn (as manganese sulfate) 40mg, Se (as sodium selenite) 0.25 mg.
2 AL RE NS, HA NSLII{E . DE was a calculated value, while the others were measured values.
1.3 kdlifEss
131 AEpetkRe
88 AR JE RS o B S A B WA AT E SRR ORI G E . PR AR S
BT RERRAATHEATRRE, JFicst A7 A58 2 RTINS, FFic sl & MR | 72
% 3 RBIWTR. Rk, AMEMGRIE: 25 7 REH: 26 20 RWYh, Wrih=4 R0 rd A58 K
PRE, DKW prasir £, TS WS R A A S H G
BERE M0 24 R & LI EL 5 SR BRRRAREE, T W PR CIEAT AR B, THEEL AL R Wi faic
KA PRSI0 AL & BE R R, W RER, HREHEFHHREE.
132 MmiFfEREA
BRIk (BB LR 3t)E 14 A 21 R, SRAH SR I, Wi 2 & il Tt
EE R, §E 05h, E.OHLT 3500 r/min B0 10 ming NG EIER, 23T 0.5 mL &
D, —20 °CIRAT
FEGER MG E UK b, VARG, RS, IR ELISA 3R StV 4E m il E FLi
EHREREA () A, IgG Ml IgM & &,
1.33 FUFERREA
MAEREESE, B NERMEAR, BEREPE S H . 2005 14 F1 21 RILFE
(#%20mL), —20 CfRfF; HECS5 mL FLFE, T 4 °CELLAL 8 000 r/min &L 10 min, /]l
etk EAEWCT 0.5 mL B0E, —80 CCHUIRIRIKAR TRAT -
BUEBRFIGE TUK L, RHEWE, 85, KI5 ELISA Bl iR /E45 rg il & H LT
IgA. 1gG Al IgM &=
1.34 FHpor
10 mL RAFALRE, UK ESHSMAVR, PRS2 20 mL RAR, ENL (LR 20 Ar 0 il
EFUE ARIRETEY) . FLERBMIARE S E.
14 HAEsiHS50H



SEIGHE K Excel 2010 #EATH1E484t, F SPSS 21.0 #H47 FA K & J5 2404, Duncan
FOVEHE T 2 F HLE, 45 B LT IE a2 0K, P<0.05 N2 57 53, P<0.01 NZE R E .

2 4 B

2.1 TT M1 PEO X RERE A= M RE B RE M

13 2 7[00, PEO LA~ Ar 4. ySAF4L. W45 ERCH AL, TT 4UEpm, H2
HARBEP>0.05); [FXIRAIMEL, PEO 410 TT 475, WidhikE . MAT HIEE,
BEREST3 H R B3 Frdn, AR %2402 [A350 2% 7 53 (P>0.05): 7341, PEO ZHJEMR%IF)

XTREZH . TT ZHAHEL 730 FEAIK T 71.43% A1 53.33%(P>0.05),

1.60%(P>0.05), A 1& Ak 7 I FEAIK 1 0.42 1 0.29 d(P>0.05).
2 TT Al PEO X BERE A= ML RE Y R2

W A7 3% 0 il 4

&7 117%.

Table 2 Effects of TT and PEO on production performance of sows

WiH Items %8 4H. Control group TT 41 TT group PEO 41 PEO group
RT3 Total piglets born// 12.174.17 12.8041.20 13.6320.96
AT Live litter/ 11.174.11 12.0020.71 13.1340.77
@ {74 Healthy litter/} 10.3340.84 12.0040.71 12.0040.50
#4: # # Birth litter weight/kg 16.55+1.18 18.36+2.70 19.154.77
¥4 E Weight of birth/kg 1.4840.04 1.5320.03 1.4620.03
W55 5 5 B Litter weight after heavy/kg 15.15 14.50 14.73
Wiy 55 & Litter weaning weight/kg 60.4444.82 57.2243.57 59.1642.21
Wik & Weaning individual weight/kg 6.2040.29 6.4040.27 6.2340.13
SFHHEE ADG/Kg 0.2340.01 0.2540.01 0.2440.02
WFLHLE Lactation weight loss/kg 13.2543.86 9.7243.33 10.77+2.98
R ABEIRG Estrus interval/d 5.1340.30 5.0040.19 4.7140.18
T H R & & ADFl/kg 5.4140.35 5.5340.23 5.5240.18
FEfRZ Stillbirth rate/% 9.80 6.00 2.80
ART4FZ Mummy rate/% 1.80 0.00 0.90
Wr 4735 % Weaning survival rate/% 93.90 93.50 95.00

[FAT 2045 )8 br T 7 BRI [R] /NG - BER R 72 e A i35 (P>0.05), AS[FZNE FBHRER 72 7
23 (P<0.05), AFKREFEEEREEP<0.01). TR,

In this same row, values with the same small letter or no letter superscripts mean no
significant difference (P>0.05), while with different small letter superscripts mean significantly
different (P<0.05), and with different capital letter superscripts mean extremely significantly
different (P<0.01). The same as below.

2.2 TT M PEO X B} ML S B Bk i F & & 52
H13% 3 I A1, PEO ZHB1SE 73 16 5 1. 14 1 21 K IMIE IgA & 35 2 2 & X i 41 (P<0.05),



5 TT HMTCE#E2Z 75 (P>0.05); TT 4EESE 21 KI1iE IgA SEEE & T RA

(P<0.05); {HXIHEZHBIREF(EEE 1 1 14 KIfjE 196G SR EFH & T PEO 415 TT 41(P<0.05).

3 TT 5 PEO X REME ML e BREE & & 1
Table 3 Effects of TT and PEO on serum immunoglobulin content of sows (n=6) ug/mL
TiH ltems SHEZH Control TT 4 TT group PEO %41 PEO group

group

% 1 K The 1% day
SRR AlgA 54,322,012 57.5947,592 68.6842.78"
HEEREH G 1gG 413.77422.06° 323.80442.58° 322.00453.11°
HREEREE M IgM 81.2244.66 69.0647.14 65.0943.56
# 14 K The 14 day
FEEREH AlgA 49.2343.572 61.6145.07% 64.2743.88"
HEEREHA G 1gG 369.55422.152 271.45411.97° 306.81416.12P
HEEREH M IgM 62.0444.10 71.2146.38 70.0843.55
# 21 K The 21 day
FEEREH AlgA 46.853.94 66.803.60° 72.3045.79°
HEEREHA G I1gG 365.23424.65 337.61442.57 360.63234.03
FEEREH M IgM 59.28+3.94 65.1245.10 69.2745.15

2.3 TT 1 PEO X} RHIE FLiE o s BR 2

]
FH 4 7] A0, XTI 7 Wss 1 RILIE 1A &

5 TT W6 8.3 % 5 (P>0.05); PEO 4 EHE I 14

EHT
X

ft 2 44(P<0.05), PEO 41

FLiE 196G 1IgM & &8 83w T

M5 TT 41(P<0.05); PEO A EHE 15 21 KRFLIG 109G & &t 2 & T X 4. (P<0.05) .

#4 TT 5 PEO X EIEILE fE Bk EH H 2R

Table 4 Effects of TT and PEO on whey immunoglobulin content of sows (n=6) ug/mL

WiH ltems

X2 Control group

TT 44 TT group

PEO 41 PEO group

% 1K The 1% day
RIEFREH AlgA
RIEFRE A G IgG
HPEIREE M IgM
2 14 K The 14" day
HREIREE AlgA
REEREA G 1gG
HEEREA M IgM
% 21 K The 21% day
HEEERE A AlgA
REERE A G 1gG
HEEREH M IgM

64.69+42.922
226.7148.35
46.88+4.84

60.18+2.98
293.8547.202
71.3443.842

48.8144.87
305.95+15.80?
74.9615.12

38.7743.62°
245.24422.93
50.6644.35

51.794#4.74
301.52+47.122
72.748.728

45.0942.78
334.59+18.92%
77.40%7.45

38.5844.16°
277.19458.84
49.5745.54

54.4844.58
390.76+18.58°
88.7145.04°

48.4142.03
367.41417.09
81.7645.57

2.4  TT 1 PEO X HH5& FL o [R5



HI%E 5 AIA1, S BHE M IREE 1 RILSr Z (B3 T0 35 22 7:(P>0.05): TT 4B 4016
5 14 RIAERRETAYD . FUAE A RS & &35 5% T R 41(P<0.05), {H5 PEO 41t %
FANEE(P>0.05); PEO ABHE UG 21 RAE & & 52 5 T 5 IR 4L (P<0.05) .
#®5 TT 5 PEO X BERE 7L [F5

Table 5 Effects of TT and PEO on milk composition of sows (h=6) %

WiH Items X} #8240 Control TT 44 TT group PEO #H PEO group
group

% 1K The 1% day

FLAE Milk Fat 5.8140.35 5.900.40 5.8540.21

AL E9 Solid of non-fat 16.2141.54 16.6241.42 17.9541.28

FLE A Milk protein 6.7640.51 6.2340.50 6.6440.48

FL¥% Lactose 14.3940.87 12.4640.99 13.8940.84

%5 14 K The 14t day

FLAE Milk Fat 5.1940.13 7.00.44 5.1440.37

AEARE A Solid of non-fat 8.7040.90° 12.4340.26" 10.0340.652

FLE A Milk protein 3.2740.33? 4.2840.40P 3.6240.26%

FL¥% Lactose 4,790 55 7.6040.13° 5.2840.48%

% 21 K The 21% day

FLAE Milk Fat 5.0140.142 6.0940.442 6.3240.52°

AEARE A Solid of non-fat 9.7540.29 9.6740.45 9.3040.65

FLE A Milk protein 3.630.11 3.6440.16 3.6740.14

FL¥% Lactose 5.3540.24 5.3540.36 5.5540.37
3 Wit

MR, RE RS A RS B TR @l A R EIR RS, R
TP 2R T B, BHE RSS2 T ROREGE . HPTFURY, S 80am, K ARt
WA ER, A AE EARKARE Eke T HEHIR AR O IRIEFEMGRRI, %
SEEHERCA I S AL RS e g R, L MRS RO B R, WL R R
RS, AP ER AN, ARMLER, & & EYUEREM T S BUN RS, W 40
Mk R 16 LA R LSRR R E, Brfr i, EaAERIE, H AT IRE UK
PUAER M RIA RO E R T s PURIE R, R G858 4 SOR T AR 3R 2o
7 K 2 B LR 25 s AU P T sCBE S HR R RS, 3R BIE R T BESE T . AT TR, K
A RUR > AT R A s 8« BpBEBE AN, 2 Ll = Yt S AR 404 5
B, GEURBESRE TIAR AR T BRGNP AR R AR AR L TE R i Y, A TR,
PEO ZHEERE B A B i A 5 A Byt MU AT P m, w1458 (GEfR S AR TS
TR T3 RO BT BT R, 12X 5 B B8 O 1A 7 4 G B A DR 00,0296 1 FE A4 HI



VI 45 R — 3.

G L HEWRE, BRRE RS IR b T OB RO R G, BSRBERE AR, IRER AR
FAMEIFEY], B R A EAR KRR B AL R FLor AR S (I FREe-10, A Es
H, SXTRRZAAHEL, PEO HEHE-FHHREE. WPAERIE ik, WAmK. KiE
LRSS PR ERO P SENTE Y G S ST 2 R AR TIPS SN Nk T

M35 19 N SIS A AE ) — R B HUATEEE . A — 1 5 AR R R 45 A
R —REA R, W2 WA e RE I E Z SR bR . Foroughi SERPOBFFL KL, PEO XfHl
R BA G T DR A PEO BB /MG 5E 1. 14 F1 21 KRIAIE 1IgA & & 5% I ZHAH
EER R R, Li SEPMBAA R ias &, sbht, ARG R RS I PEO, TT ¥ &
ERERT RIS W5 1R 14 RIMLTE 19G & & . HAWFRR, AR A A IR i H A 5w
MiFH 1gG Al IgM & &2, Aff, Zhong SEREIWF SR HL, SEIH B TIRGANIN 0.049%04%
BFERTF T M 196G S &, 15 0.02%. 0.04%7F1 0.06%F% it LiE IgA Al IgM & &R &
M, ASCH, o RERALEERE A 0058 1 RIMT IgM &8s T PEO 415 TT 41, WMish 14 121 K
IgM & B3N ERARME, X5 Allan ZEMHRGE LA FT AN . X LA 7] BE 5 BEE TR 2L
B HIFE S HEAR, WMHUARERZBCR A ZR A K. 5o, AWRY, £M PEO
B I 1) TNF-o0 S5 240 i DR - 1 7 A2 MTBEL BT TNF-0u 75 3 Hh P 4 6 288 B 26 208 0 s I ) AH
KR b, EBHR A ERRY, MOHRIEW TR, PEO FA & ino B bz 4 5
B, REMERERE, A E A B R AR LS, R SN A TE R B R
FEE, JFINSREREEETE CWIETEE . VEREE. EAN), IEEERNEE, (REE TR
WeHIPE R, BT EGE 1 B R, A RO AR 1 S S N RE IR AN J5 1 8 FL A0S 70 T B
ARG, REPEE R 7EE S R ARG RIERIRSL, Rk, PEO M/ imir#. @ik
ST AEE 2R IG N, WFLAUR AR I AR 4, AR KRRE B 5 HpiR B e, R A
PSR T 2R 58 i S e RGEAE s A 5%, B Be: 1 0 i )s BHE RO

BEALN TS E Rt mE BRI E R, JUHRIRA. EHIA PR T+
WIS, S KRR A i S A K A E IR [ 1AL 19G. IgM
MR RARKE -1 AGF-1) %], — K@ ARG 2 d, W7 K2 Bz y)i vl
BE B N OO, RS e B E . BEFCRI, RIAATHE B S Tk & AR AR, HLAaly
R IR Z, AFHE SNt woi BEFL AR JC N E R, Si4h, BREHFLIIA], FLRON AT RS AR
FAEKR B WRE S XHEEEHN, King orilP W7 R, BEE AR IR i e A 20 e &
BEFLFTE AN A/ D IAEPIRE TR Y], SRR LI BB R th I, 3R T BRI I



% IGF-1 & &, HEERS TG ERKBMBYE: 545, Zhong SR 71 % W REFL 1A
WL B L M S0 4 LA R DA AR K . ARG p, BB TR PEO, (744 T35 H 3
XA LIS E RN PEO AW Ui i% 0 nl O AL, TT AN T 1.17%M
1.60%. FSRRIE BRI, BEFEWRGR RS A R T4 e 471 H 3 E R, Matysiak 2529
WFFCAREA, BERETRPRRR ITRS o B8 R ARl PUII AP AP0 T2 3 . IR, A HOERY, R
FIF HGE AL A B R (S &0, ARG, PEO MR WA 14 KA IgM & &,
14 F1 21 RILE 19G S EHEEE T4, PEO HEHE IG5 1 1 14 RIALAEARE Y.
814 RAEA A EIm T XA, 5 21 RAME = RE S T XA, Zhong 2529
WA, BERE GIRR A 5 I0 0.02%41 0.06% 5 il RE 225 1R =i 70 W 56 7 RFLHE & &, [FI 0.02%
A1 0.04% K5l 32 5 T 7L 19G & & . {5 Tan SRARF LR, BRI il A 20 30 Bk
G RHGRBERRE AT SR, WARER, RN B B R Rt i R A
EAN MR HAd 20 7312030 b ml i, B TRRRES N PEO CF HL 2 M+ P RS ) REAT O R = B
AR, JUHOR 19G M, RS LA R
4 4

@©  FEARESIN TT A1 PEO AJ e bRAE A2 - 1tk fe,  HAEANRIREEE LA B R See K 3L

A RBS S R TR .
@ A TT #HEL, PEO R 4f; [Hit, PEO RefEAERbEME Ez 2N .
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Effects of Dietary Antibiotics and Plant Essential Oils on Production Performance, Immunity and
Milk Composition of Sows

ZHOU Xuanwu! YANG Kaiyun' CHEN Daiwen' YU Bing! CHEN Guang? LI Yan!
HE Junt”*
(1. Institute of Animal Nutrition, Sichuan Agricultural University, Chengdu 611130, China; 2.
Chengdu Hualuo Biotechnology Co., Ltd., China Animal Husbandry Industry Co., Ltd.,

Chengdu 610052, China)

Abstract: The objective of present study was to investigate the effects of dietary tylvalosin tartrate
(TT) and plant essential oils (PEO) on the production performance, immunity and milk
composition of sows during last period of pregnancy. A total of 24 Landrace X Yorkshire sows
with the same body condition and 3 to 4 fetal times were used in a random design, which
consisted of 3 groups. Pigs in three groups were fed different diets: 1) control group, basal diet; 2)
TT group, basal diet supplemented with 100 mg/kg TT; 3) PEO group, basal diet supplemented
with 200 mg/kg PEO. Each group had 8 replicates of 1 sow each. The results showed that, dietary
supplementation with TT and PEO could improve the production performance of breeding sows.
In PEO group, the stillbirth rates was decreased by 71.43% and 53.33% (P>0.05), and the survival
rate was increased by 1.17% and 1.60% compared with control group and TT group (P>0.05),
respectively. In addition, the serum immunoglobulin (Ig) A contents of sows in PEO group at the
1%t 14™ and 21% day after parturition and in TT group at the 215t day after parturition were
significantly higher than that in control group (P<0.05); the contents of whey IgG and IgM of pigs
in PEO group at the 14™ day after parturition were significantly higher than those in the other two
groups (P<0.05), while the whey IgG content of pigs in PEO group at the 21 day after parturition

was also significantly higher than that in control group (P<0.05). In conclusion, dietary TT and



PEO can improve the production performance and immune function of sows, but in contrast, the
PEO is better. Thus, it has a potential to substitute TT in breeding sows’ diets.

Key words: breeding sows; tylvalosin tartrate; plant essential oils
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