S IR 2020,32(7) :2981-2988
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2020.07.006

mEM . SUNESEGIAEREF ML
S EERFNIEH

FESRE AR £ (i
WML 2 SR BRI 44 7 % R/ P R L K 2 410128)

W OE, BEAFREAE SRR ERKEE LR ENBIEEG A ERKTESZ2FAE,F
AR L SLE AT R RS A TR E R R, ST R R A
WERRFREAFHEERLATOALTRATFE, TREF R TR ABETELAE
BWHEL, AXEMPARREG R L AR AEH B RAFLSFAETHTFHEKRLT

W R AT SRR A A AT — RALET AR 5 A
EERE: BT MAY BRI BT —RK

FE 4SS 5828 HAFRIRAD A

P4 BN, 2018 4R 38 [ HUA L 5% 08 4 1 3k B
AR R B W A B (PSY ) O 24.12 3k | TR
EEFLE 2012 4E 1 PSY T ik 2 25 3k, FF 2 #E
FIRFNT 303k el UL, 3R EA AL 3R 5
FERE A SR 1 B8 O A A AR R TR Es 1] AR
Kbt BT — ik HES RO B, A BE A5 57
AR R A A -2 e a0 A7 8 4 DA 3 R 0
PERBIOAIFSE H 2538 22 0 B0 78 4 Uk 30 Fn b 2L 30 o9
23 05t ) B B A B AR A | DL Y G AR A0 3L —
RINTR X 2 A B B2 1 5 B I 7 A4
WFLERE LA B AT R A7 TG % PR Wi, ]
F, B A SR BRI R R s
SRR I B A RE . L, BB T 2 R4
T A0 S B X6 A B X o 3 B 3R OK R,
TR B REE,

GILI K H S5 WAL e FR AT R BB R
YR R HER | I8 50 BRI EE , BESTHE I e AT AR
FI BEARAET— A A AREPIRES , BEE IR LI &
BRI R I, PRI I, oA A IR S I A L
SO0 RE B R i A T A R S B RN L

%5 B #8:2019-12-24

X EHS:1006-267X(2020)07-2981-08

BEAR A T B8 2 A ARBEIR 2 LA 7 A R
A A BRI DI B TR
5t E4 M SR 0 A RO AT R A K R+
SrOCHE, RERFTERY, REEGCAEY  E AL
WO BRSNS I R E S R B TR
WM ISR e RE ) 45 22 T T HLAT I3 B2
BT E N SMIE T ARGE , A SCRURUAE W) | SR AR
PO FLAE BT — R L8 IR IR 12 P A9 1 TR AT
25, LAY B 1 — PR A 1 5 482 43 5 A JEL i 0 B0
2%,

1 MEVESTF—ELEFBAEZEPNIER
1.1 (FREmERMEY R FiREE

RAEWT SR WIATH8 5 B 1 T A =%
FHOGHE"®, w] ULB PR A W e s 6 W FL AT 4 4
ID)ZBENE Rt i R ek A ER S A | B LR
T Wy e A% 3 B AF S L AP £ B R A, AT
TN T RE I 2RI W, B L
TE A BTS2 AR R 015 R AT R, R
HH A I A 2 ik 3 SR B B W A0 7 O R R

ESTA  MmA AARAEE S HETH (20197130012) 5 #1# m 2 KA A RAE TR -85 A4 (2019RS1053)
YEE R S (1998—) , B IR H A B0t A: , N4 FEFR S E ) E U5 . E-mail: 1992994681 @ qq.com

« WIS IEE MR, BBz, 18+ 4 S0, E-mail; wush688@ 126.com



2982 o ¥ B F

% i 324

YR By A . T B 5k B G B A
TAE M AEAE , Stout 25 BF 5% & BRAE 195 44 N 2K
ZEA RIS X G R I Y, 27 % Jif 35 S5 AR TR A
ANFDES R 22 PR R BIPE T . BRI Z ANE N
HAKZ BRI T #EY, Collado %M M 15
XTEEBE AR TG 8, SE KA AR IF R I AR
P BRI YR, R IR R A F K A IRE S K2
FEME 09 5 A W BE, G rp O B T R R AR R R
Jiménez 51" BT BT I P 2 BT B A Y
FETE X SEGIE 5 48 © R W IR L B 4 3l 75 N iy
B FAED

FERE I, L B R | 1 45 5 B 7 4 )
iz fl A5 HG 7 T AR WK B TEAT R B R R T
B2 Ok A7 18 52 #, Nagpal 251 iF 5% 26 W 351
7 R 2 L g 3 A 2 A e 25 BT S AR T I 2 LY
AR, B 2L AT e F R
THEIE 2L, A A )G, B3l B Bk
HEMYy | FR5E A 08 TE I AR ok i BERL U D
XPAT 6 1 788 PS4 26 0 199 5% il e K, X6 25 i i Il g
E A IO W 1) T R BE 3K 3] 80% ~ 90 % I 7 252 31| Wy
WhJE R i R0 45 P S A 0 5 i D B A H %
U /L, I 32 W 4 B A 285 468 sl 2 0 At oK 1 >k
TR A B N L sh W EL P A o B bk
K & B, B R A 5 BR 1 R ( Streptococcus) |
% Bk W R ( Staphylococcus ) . W B FF B )@
( Bifidobacterium) W& ¥T W ( Lactobacillus) , 7N iR
¥F % J& ( Propionibacterium ) F i Bk & J& ( Entero-
coccus Thiercelin & Jouhaud ) 25177 (& T I #%
JEIE  BEFLRNFEE A LR FE BRI, BRI A Y
) RIRATI SR A T 2 AN HE — 2R
1.2 BiEREYIHFE R0

BRARGE DA T AR IR B iy B R
IR AR 38 245 & B v 0y 6 L sk 2L 5% 0 8 A
Lo BEVRTRA P X AT 5 19 52 e 2 EAR BLAEAT 36 W
HEmE R RN E T 5 AR A I A
Pt REVR AR 00 T A R A RS
1915 0 LA 8, B DLRE VR GO 0 R T TR AR
FORA T 2 A E B, I RT3 R Ok 1E AR
KEBHHrEE M,

REEAEYIN FRAERGEEXEL, 54
Y2 DI He ik 35 AH OC i Tk 2k ) 3 B DL Al AR s
T E b, 5w 18 e R e R

GiH KT 5 M, De Agiiero 25" 38 i3 Jo T /N KL
TR 6 UE W RE VR B A= 0 A T SR Bl ) 92 A 2k e SR A
SAMTEANREERERIERENEE,
WD RAE S, B U5 A TR 38 A3 2 i bIL o 7 R I 22
JUHN A IR 1 R A 20 55 )y T HL A BRIV R K 3 1 1R
FH o A B 308 40 B A 1 T, sl AT | kg AR AN
IR ELZE Y ik EL L 20k B A AR SRR A A 2
CDA™ 4l At . B 4k I 240 Bt A1 IR 7R 4 4 ik 02 485 2000 Ul
AT A LR Y i T R E R IR R E B R
HIE,

BeAh, BEUE AR W 5 TR 3 g B N
A1y o MBEZL 43 8 10 LA B T 00 3 1 e D
UNEOER TN 7F R I W I 8- 28 o RS R e
BRI ) B4 28 B R A 0 Bl b LR AT B (LR
e Y LT BT N EC LA R RN & I L AT B4 ) Bk T
Syl B R R S v R VN R i
B A AT A L i 3 i B R TR A X
6~12 A~ H KA Z LT UG X B 56 op 45 71
FLILIR AT TR , B W iE P IE R SRR 1 &
H: AR T 46% 27% F1 30% 2

A G BT 0L, B TR A 6 AR R B 2 G
HEMEM, LHETROEREN P E S BiE
it B 25 7 11 R AT S K A B — R AR 5T Y
B G

2 SUNHEEF—GULEFREERY
=41y
2.1 FEMHEEZEEKIR

SYIHURTERE 5 9y B A o e b A K
T M4 A 3 (reactive oxide species, ROS) , 3 &
HAEEAPE T (0,) A A (H,0,) FHH
J(OH™) REA(0,) ML ('0,) 5, KN
ROS (1 EZR &4 bR i, 12 5 1k B
RIZARIERLRR ROS ARG, Hir,
“RIBIGEABGE AW, 0 oo—10 8¢ — 2 I & il AT
T 2 I S, 1 DA A R T B AORL AR O, AT H,0,
SRR K T B i IR S R R (NADH)) R hr
A o— i G — R B A il 5 H,0, 1A A O, T3
PRI AW T P24 ROS FEANEsE 4N i sE >
T LA A

W 7L S W 4 ki AR 7= A= 1) ROS X455 15 &



73 PSR B R SIS BT B — AR SRR T R 2983

GBS R SO O T A (N [N R k=R i
PG IRIE Y 7 IE R NIRERAS T R =
1 ROS REBE LA ) — iR IR i (4EE &K E |
erE R C A MEH RS ) st Sk Wy i [ A e
Iz AL (SOD) 45 e T kit S Ak 4 i ( GSH-Px ) |
i AL A (CAT) 25 1 BR™  E 2 S0k A H
SRS 2 5 B F R R ) BERT P Ak -4
AT 9 T T 308 WA R 8, A B A AT R S
FLid R, AR Wy AR BT AR 2 R R )
BRI S A7 A B AR R B Ah, i B
—IFE IR KB, o m T IR S S8R N
AR R BN Y
2.2 SHNBEBEIFENEZN

RIS L™ 30 R0 i L S Ak T B A i AR
R, FECEAL R G I B A B
B R R D= R i i S A N A B ) ]
figt*) AL R A TS i 9k B R LB B
JE X, Prater 25 3587 Al 3L IR ( MNU ) 75 3 4
/N UL B 8, 2 B0 MINU A0 B S 4 % /)N B I
5 DY 2 0 5% A0 e A T 0 A iR L1 O R iy
JH AR B b 1) 4 i RN B TR o e A, AR Ak I AT A SR
L R G0 R LA K2 B e kTR
FI 7= 45 2P IR R ) AR N 3mT
S R H ST B AR 0 R 7 4y i DT R T g EL
WS R A K R

F%5 AR e R 8 R B B 3 = R
AR v R 5 = P AR R A 5 1 B sl
W 5 X2 72 A 5 4 A il 5 32 2 BURF I, /&
IR BE N F2 Bl W W 1) Ji) B AR 25 25 R H i AN A
PAF I BT S AL 3R G 2 B R B 0 G O 1k B
B SR N = AR A O R DA AL AR 1 4R
TR i, 5 M HAE KRR

Wit i B b, okt R RBE SRR A S
fPg = R G R EE RPN E
TEE SRS | BROAS P R0 A 1 s 0 A W
W Ry R BRI A A KPR RE M — REZE N &, Yin
A5 ST g 3 WY R 0D T 5 0T B 1R R R L AR (R R
DNA 1% b 8 47, I 5 B 18 $1 A AL il 6 T 1
TR,

P T T R A A AR Y, R
RAETERE IR AW AL A, FE R X 2 A

YT RE A AT R B R R UK AR T S 3
BRI NI, BE A e A SR AR SE T
S R P AT R AP RC S DL R L John-
son %5 U 5T 2 W AR 0TI s A A 8 G B DL
L, IR 105 A DURR, 2 A7 A8 LA (% PR ) 4 4L
A PEROR  BEE R G R R N A R SR
W2 A, Zhao 5P HE ST B R S GOAR ]
(R AL AR S8 Ak 497 i S [) (BE 3 1O B R 25
YRS 35 KIRG IS 4 d WLEEH A0 2 Wk 1 3 A
H SRR ) | R S SR U4 (HR) AR AT &
ERA (LR) [ BE 55 78 48 U I 30 70 i 2L 39 1) 4201k
PG, X B2 RO R AR AL (MR) TR
ZH (HR+MR+LR) i BE5% 7E & 9 F0 0 L0 1] K 5
IR 22 BFE YRR . B JE I T AE S 3 HR 1Y
FEATECRN P A7 R d 0 LR B F= AR BRI,

3 BIMFENEFREEER
3.1 BIMES

BEFLR B AEAF A B ME— 5 R IR, & A 2
()35 F2 N e o3 o M L B0 LR L B 4 e 7
SRR A BRI R FLTT I o AR K R K
AW (EZRARE) IR EA TR (RERE
EDIRIA 7051 I E: V2 o I i E = W5 X I O AN
Bt & B0 T AN AR AN AR SRR A T
R/ /T

Chen %5 75 8 /4N [a] 4 15 ] 45 DA 20 3k fkt B
BRI LA (n=160) , JF{f 1] 16S rRNA
P A Y A, R FL P AR i £
MBI R TE T 8 SRR R SR BR A AR T
FUFT B L B 02 T R T B 20 B, B ARG SRR IR L
MRRR AR B Dy RE T ARk R TR E )Tz R
B, Wei 2550 X R 7L rP AR SR B UEA T 98 R BR, 7R 0
FLHAETE 119 FE R AH, 78 0 FLad A2 o v 4 R
b AR 5 IR SR 1Y) 58.2% ~ 77.6% , 75 e M
AL A0 SRR 7 2 R SR ARG 1% ~ 26% , HARR
WEAERE LRI ZLa B 20 A FL 0 A R b R A
Wk

WL 4y A FL R L, A Z 1R S5 4 A
WARAFE, IR N EAE K= 7L, HRR ek
EEHMT YR & THEAL, VAR aEskEG
TR RPERRE N G(1gG) , M H FLH F 2 e ak



2984 o ¥ B F

% i 324

BIRRIERRE T A(IgA) 7, BRILZSMEH —
S W P AT A TR FL T IR R B AR A K
HF(IGF) — I 1 IGF- 11 , B 5% 3% W 400 3L A i 5L b
IGF-1 ) & & 43 %l 24 136 ng/mL A1 10 ~
14 ng/mL"" 40 At 2 0 L B 4L o 2 —
=TI AT 1x10" SHAM, 2T E LA
B 1X10° A, 5 AFUARRL S ek gL,
P 200 i = 2l v P b 0 R I 2 A A O L 4
AR, S L R LA
3.2 BILIMHFEMEm

BE L XA 04 52 i R A W FL T 1, 2 il 2L
A ME R R B MEERNR, HEY WA
AAE ER R B RAURE AR, A5 R M, 71
WAL ARFL S SRR LI AT v e R LY
155 04 i 108 T APE 4L AR 6 3 B e " Bezirtzo-
glou 25 9 VG IFAN 2= 58 £ AR ALK LA #T T HE 7L
WL IR E T MR A A LR, R AR LR IR
W)L ) 2 A A A 0 B v LI AT T 00 i A T
MR 2 5L b

AW R Gk B A 2 BARIE A &%, N
W K B D FL X T A AR A R 8 1% 5 R Rk B
BRI EAE TR HTRERSE R
B A B B A AT 3 20 A B ) 3L R AR A
BRR G BREE 1 (1gG  IgA 45) LLFEAT 98 fo 2 £
P ALGEINT A L R ) G BR AR e A EES F
AP 07 1 e 928 1 M — SR U, (2L b 1 40 it 2
Wi LA 0 B B8 SR R 2 — | FL T BE = B —Fh
G BE PR N K AR RERL P A
TLOM g v MR 20 L AT I AR A, BT
FEH, R Al i 2 5 5 M GE I 1 e A
ARG 10 5 A e R e W e ) R N, B S
5L T 4u AR B 40 A D) g i 98 755 LA K A g
TR T 5 B TR AR B T 40 T LA B
AL T A0 A A BT RE A o L s o0

R MR 2L i 2 4, B RIE S
WAL EA B 110 A IRREE . LR PR
BHZKE 0] £ 37 2L IR fe 32 A B IR G, B LB A IR
DA i 33X ST SR T A5 o 3 o8 A AR
FIEERR Wi TR 2 5 W i8S s | o0 B8 1 B {1
B AR T R A R KL AW, T A
BOLE WmiE WA £ B R LSBT ) 192k

F T T O v R A R G A ok T K
Yulonh A 8 3B T A e 5 e 3 A R A Ak A O
FE D RN 22 4 7 % A B LRI AR 5 5% =, AT g
S A0 100 5 I T E A 6 Th2 D G 5 1 2 ok
E A A S AR R SRR S S g R Y

SIS AEAN TR AR (ALt ) Tk B N Ay
REC IR 4 FSODR 9 3, T DA S A ) M5 S i
Chen %5 > F 5% 2 WA 3 3L A1 1 4 m] 855 gy 3 20 i
(3G FIE AL B 1 R B . SMIAA miRNA i 7] 38
AEAEE N BERLFE RS B A L, S 50 B A L
B PERGE ™ WF5TUE I B 2L AN A miRNA B
EEEZ LAty 30 s R DR AR IR ) B g R /= 22 S
WERE RS S —(RNA 2R W) & 1 % i 1R
BRig e UM F IR iR A= & %, LA e S 5
e R L TR

FULNR SR FL T A i 5 i A O A 2,
WA R B MR, FLIR A R
FEAR KRR BE L MR P T 1 gtk 3L b Bz 40 M 1) i
kR A K & B 32 Z R (R B2 MR
KR S B KN 22 L R
FIHEFL 245 BysEm e BFgE R M, 21 4F (1977—
1998 4F) 1Y L RS PR N T A7 46 19 e AR = (H X B
FLr A S, JUARE BEFL 7 A8 e 2
EFT WA BB ™ Wik, BHRT W
T AT 36 AE K 1 RE 27 B FL A 0 FR ) Y B 2R
W% . Vanklompenberg %5 ™38 1o 75 41 Uk Ji5 391 45 7471
FEINEERE Z2 U e A Bt ) 22 W 57 B ( DOM) 1T 5
177 7 INBE O v A L 2 IMLRE T 4 L AR b R 4 e 1
HAFE A oAk, Hgh R B DOM Ab B RE 58 7= 1
WA 8 78 T %ot A 2L, AR 3 0 A 44 W 405 o L R 4

E21%.,

4 I %

2R LT AR B A W Rk FL R B —
P4k 8 37 VR 4 Hp B U 90 B R e R &, X AT
WEERARKR AT 2 CEE, W, #8557 R
e R A M B AT AR T M e T A B A 22 it
AW IR T T A W T i 45 A RN R 2L o o A L
TAT, FEEALHE 1) G2 bR KA 5 A AR
LB IR G B R R A RS 0 1 B R BE iR
855 2) BB BRI A W VR S5 0 38 e R UR S AR



7

FEAESESE A R AL RIS B FUAE S BT — IR A B R v i PR A

2985

BB AL BEAFAE I B R S MBI R e e RGER A R, N PRAT S5 B B I AR R g &R GE Y A S
B 5 RE3) dE R RERE FL IR IE W DI RE , b R AE

(K1),

1
Fig.1

SE

(1]

(2]

[3]

[4]

(5]

(6]

[7]

T, B A TR AR S R A
PERERYIH AL AT [V ] o [ 7 4K, 2019, 55 (9) -
155-157.

THOMAS L L, GOODBAND R D, TOKACH M D,
et al.Effect of parity and stage of gestation on growth
and feed efficiency of gestating sows[ J].Journal of
Animal Science,2018,96(10) :4327-4338.

TRV BERE AT U AR ST MR V5 2 T BB T BE R s 2
F A B 520 [ D] R 2 6 18 S L B
Pl KA, 2017.

BERCHIERI-RONCHI C B,KIM S W,ZHAO Y, et
al. Oxidative stress status of highly prolific sows during
gestation and lactation [ J ]. Animal, 2011, 5 (11):
1774-1779.

PATIL Y, GOONERATNE R, JU X H. Interactions
between host and gut microbiota in domestic pigs: a
review [ J ]. Gut Microbes, 2019, doi: 10. 1080/
19490976.2019.1690363.

KIM S W, WEAVER A C,SHEN Y B, et al. Impro-
ving efficiency of sow productivity: nutrition and
health[ J ] .Journal of Animal Science and Biotechnolo-
gy,2013,4:26.

DIVIDICH J L,ROOKE J A, HERPIN P. Nutritional
and immunological importance of colostrum for the
new-born pig [ J]. Journal of Agricultural Science,

2005,143(6) :469-485.

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

BEF—EUEFRTHRMR

Mother-child nutrition intervention strategies in pigs

CHEN W, MI J D,LV N, et al. Lactation stage-de-
pendency of the sow milk microbiota[ J].Frontiers in
Microbiology,2018,9:945.

BN R EEY FURAR  SF AT T TR 0 R DA
[1]. 308 324 ,2019,31(9) .3983-3990.
STOUT M J,CONLON B,LANDEAU M, et al.Iden-
tification of intracellular bacteria in the basal plate of
the human placenta in term and preterm gestations[ J ].
American Journal of Obstetrics and Gynecology,
2013,208(3) :226.e1-226.e7.

COLLADO M C,RAUTAVA S,AAKKO J,et al. Hu-
man gut colonisation may be initiated in utero by dis-
tinct microbial communities in the placenta and amni-
otic fluid[ J].Scientific Reports,2016,6:23129.
JIMENEZ E,FERNANDEZ L, MARIN M L, et al.I-
solation of commensal bacteria from umbilical cord
blood of healthy neonates born by cesarean section
[ J].Current Microbiology,2005,51(4) :270-274.
NAGPAL R, TSUJI H, TAKAHASHI T, et al. Sensi-
tive quantitative analysis of the meconium bacterial
microbiota in healthy term infants born vaginally or by
cesarean section[ J ].Frontiers in Microbiology, 2016,
7:1997.

HUNT K M,FOSTER J A,FORNEY L J,et al.Char-
acterization of the diversity and temporal stability of
bacterial communities in human milk[ J ].PLoS One,
2011,6(6) :e21313.

MALDONADO J, GIL-CAMPOS M, MALDONA-



2086 ;oW E K ¥ iR 32 4%
DO-LOBON J A, et al.Evaluation of the safety, toler- [26] D’ AUTREAUX B,TOLEDANO M B.ROS as signal-
ance and efficacy of 1-year consumption of infant for- ling molecules ; mechanisms that generate specificity in
mula supplemented with Lactobacillus fermentum ROS homeostasis[ J ]. Nature Reviews Molecular Cell
CECT5716  Lc40  or  Bifidobacterium  breve Biology,2007,8(10) :813-824.

CECT7263: a randomized controlled trial [ J ]. BMC [27] RAY P, HUANG B W, TSUJI Y. Reactive oxygen
Pediatrics,2019,19:361. species (ROS) homeostasis and redox regulation in

[16] PADILHA M, DANNESKIOLD-SAMSGE N B, cellular signaling [ J ]. Cellular Signalling, 2012, 24
BREIJNROD A, et al. The human milk microbiota is (5) :981-990.
modulated by maternal diet [ J ]. Microorganisms, [28] MURPHY M P.How mitochondria produce reactive
2019,7(11) :E502. oxygen species [ J ]. Biochemical Journal, 2009, 417

[17] SAKWINSKA O, BOSCO N. Host microbe interac- (1):1-13.
tions in the lactating mammary gland[ J ].Frontiers in [29] 28RN, BOSAR, 5. Hh A AL R S X T 4R
Microbiology, 2019, 10:1863. CRGW [ 1] B T4, 2014,32(14) :79-83.

[18] DE AGUERO M G, GANAL-VONARBURG S C, [30]  JWAS,hE, XV R, % Shfe bl & iR I 4a 5 A Ak g
FUHRER T, et al. The maternal microbiota drives early B[ T]. P E R 2= (EmRl) L2019, 49
postnatal innate immune development[ J].Swiss Medi- (3):193-201.
cal Weekly,2016,351(6279) :1296—-1302. [31] ZHOU Y F,XU T,WU Y H, et al. Oxidative stress

[19] MACPHERSON A J,HARRIS N L.Opinion; interac- and inflammation in sows with excess backfat;up-reg-
tions between commensal intestinal bacteria and the ulated cytokine expression and elevated oxidative
immune system [ J ]. Nature Reviews Immunology, stress biomarkers in placenta[ J]. Animals ( Basel) ,
2004,4(6) :478-485. 2019,9(10) :796.

[20] JARA S,SANCHEZ M, VERA R, et al.The inhibitory [32] TAN C Q,WEI H K,SUN H Q, et al.Effects of dieta-
activity of Lactobacillus spp. isolated from breast milk ry supplementation of oregano essential oil to sows on
on gastrointestinal pathogenic bacteria of nosocomial oxidative stress status, lactation feed intake of sows,
origin[ J].Anaerobe,2011,17(6) :474—-477. and piglet performance[ J |.Biomed Research Interna-

[21] OLIVARES M,DIAZ-ROPERO M P,MARTIN R, et tional ,2015,2015:525218.
al. Antimicrobial potential of four Lactobacillus strains [33] SERDAR Z,GUR E, COLAKODULLARY M, et al.
isolated from breast milk [ J].Journal of Applied Mi- Lipid and protein oxidation and antioxidant function in
crobiology,2006,101(1) :72-79. women with mild and severe preeclampsia[J]. Ar-

[22] MALDONADO J, CANABATE F, SEMPERE L.Hu- chives of Gynecology and Obstetrics, 2002,268( 1) ;

man milk  probiotic  Lactobacillus  fermentum 19-25.
CECT5716 reduces the incidence of gastrointestinal [34] PRATER M R,LAUDERMILCH C L, LIANG C, et
and upper respiratory tract infections in infants [ J]. al. Placental oxidative stress alters expression of mu-
Journal of Pediatric Gastroenterology and Nutrition, rine osteogenic genes and impairs fetal skeletal forma-
2012,54(1) :55-61. tion[ J].Placenta,2008,29(9) :802-808.

[23] ANDREYEV A Y,KUSHNAREVA Y E,STARKOV [35] GUPTA S, AGARWAL A, SHARMA R K. The role
A A. Mitochondrial metabolism of reactive oxygen of placental oxidative stress and lipid peroxidation in
species[ J ] . Biochemistry ( Moscow ) ,2005,70(2) : preeclampsia[ J ] .Obstetrical & Gynecological Survey,
200-214. 2005,60(12) :807-816.

[24] STARKOV A A,FISKUM G, CHINOPOULOS C,et [36] SCHOOTS M H,GORDIIN S J,SCHERJON S A, et
al. Mitochondrial a-ketoglutarate dehydrogenase com- al. Oxidative stress in placental pathology|[ J].Placen-
plex generates reactive oxygen species|[ J |.Journal of ta,2018,69.153-161.

Neuroscience ,2004,24(36) : 7779-7788. [37] PLUSKEJ R,MILLER D W,STERNDALE S O, et

[25] TRETTER L, ADAM-VIZI V.Generation of reactive al. Associations between gastrointestinal-tract function
oxygen species in the reaction catalyzed by a-ketoglut- and the stress response after weaning in pigs[ J . Ani-
arate dehydrogenase [ J ]. Journal of Neuroscience, mal Production Science,2019,59(11) ;2015-2022.
2004,24(36) :7771-7778. [38] YINJ,WUM M, XIAO H, et al.Development of an



PSR B R SIS BT B — AR SRR T R

2987

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

antioxidant system after early weaning in piglets[J].
Journal of Animal Science,2014,92(2) :612-619.
MUNS R, MALMKVIST J,LARSEN M L V, et al.
High environmental temperature around farrowing in-
duced heat stress in crated sows[ J].Journal of Animal
Science ,2016,94(1) :377—-384.

WILLIAMS A M,SAFRANSKI T J,SPIERS D E,et
al.Effects of a controlled heat stress during late gesta-
tion, lactation, and after weaning on thermoregulation,
metabolism, and reproduction of primiparous sows
[ J].Journal of Animal Science,2013,91(6) :2700—
2714.

RENAUDEAU D, COLLIN A, YAHAV S, et al. Ad-
aptation to hot climate and strategies to alleviate heat
stress in livestock production [ J ]. Animal, 2012, 6
(5):707-728.

NARDONE A ,RONCHI B,LACETERA N, et al.Cli-
matic effects on productive traits in livestock[ J]. Vet-
erinary Research Communications, 2006, 30 ( Supp.
1).75-81.

QUINIOU N, NOBLET . Influence of high ambient
temperatures on performance of multiparous lactating
sows[ J ].Journal of Animal Science, 1999, 77 (8) .
2124-2134.

JOHNSON J S,FERNANDEZ M V S, PATIENCE J
F,et al. Effects of in utero heat stress on postnatal
body composition in pigs: Il . Finishing phase [ J].
Journal of Animal Science,2015,93(1) :82-92.
ZHAO Y ,FLOWERS W L,SARAIVA A, et al.Effect
of social ranks and gestation housing systems on oxi-
dative stress status, reproductive performance,and im-
mune status of sows[ J].Journal of Animal Sciences,
2013,91(12) :5848-5858.

REZAEI R, WU Z L,HOU Y Q, et al. Amino acids
and mammary gland development ; nutritional implica-
tions for milk production and neonatal growth [ J].
Journal of Animal Science and Biotechnology, 2016,
7.22.

MANCA S,UPADHYAYA B,MUTAI E, et al. Milk
exosomes are bioavailable and distinct microRNA car-
gos have unique tissue distribution patterns|[ J ].Scien-
tific Reports,2018,8:11321.

MOOSSAVI S, AZAD M B. Origins of human milk
microbiota; new evidence and arising questions [ J].
Gut Microbes,2019,4..1-10.

TAO N N,OCHONICKY K L,GERMAN J B, et al.

Structural determination and daily variations of porcine

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

milk oligosaccharides [ J ].Journal of Agricultural and
Food Chemistry,2010,58(8) :4653—4659.

WEI ] H,WANG Z A, WANG B, et al. Characteriza-
tion of porcine milk oligosaccharides over lactation be-
tween primiparous and multiparous female pigs [ J].
Scientific Reports,2018,8:4688.

DONOVAN SM, MCNEIL LK, JIMENEZ-FLORES
R, et al. Insulin-like growth factors and insulin-like
growth factor binding proteins in porcine serum and
milk throughout lactation [ J ]. Pediatric Research,
1994,36(2) :159-168.

ZHANG S H, CHEN F,ZHANG Y Z, et al. Recent
progress of porcine milk components and mammary
gland function[ J ] .Journal of Animal Science and Bio-
technology,2018,9.77.

LOZADA-SOTO E, MALTECCA C, ANDERSON
K,et al. Analysis of milk leukocyte differential meas-
ures for use in management practices for decreased
mastitis incidence[ J ] .Journal of Dairy Science,2019,
103(1) .572-582.

POULSEN A R, DE JONGE N, SUGIHARTO S, et
al.The microbial community of the gut differs between
piglets fed sow milk, milk replacer or bovine colos-
trum[ J ] . British Journal of Nutrition, 2017,117(7) .
964-978.

BEZIRTZOGLOU E, TSIOTSIAS A, WELLING G
W. Microbiota profile in feces of breast- and formula-
fed newborns by using fluorescence in situ hybridiza-
tion (FISH) [ J].Anaerobe,2011,17(6) :478-482.
HOEBE K, JANSSEN E, BEUTLER B.The interface
between innate and adaptive immunity[ J | . Nature Im-
munology,2004,5(10) :971-974.

RIVAS R A,EL-MOHANDES A A E,KATONA M.
Mononuclear phagocytic cells in human milk: HLA-
DR and FcyR ligand expression [ J]. Neonatology,
1994.,66(4) :195-204.

FIELD M C. The immunological components of hu-
man milk and their effect on immune development in
infants[ J ]. The Journal of Nutrition, 2005,135(1) ;
1-4.

ANDREAS N J,KAMPMANN B,LE-DOARE K M.
Human breast milk; a review on its composition and
bioactivity[ J ]. Early Human Development, 2015, 91
(11) :629-635.

WARD R E,NINONUEVO M,MILLS D A, et al.In
vitro fermentation of breast milk oligosaccharides by

Bifidobacterium infantis and Lactobacillus gasseri[ J].



2988 IR/ S 32 4%

Applied & Environmental Microbiology,2006,72(6) ; microRNA expression profiles of porcine breast milk
4497-4499. exosomes[ J ].PLoS One,2012,7(8) :e43691.

[61] RUIZ-PALACIOS G M,CERVANTES L E,RAMOS [67] YANG M,SONG D H,CAO X Y, et al. Comparative
P,et al. Campylobacter jejuni binds intestinal H( O) proteomic analysis of milk-derived exosomes in hu-
antigen ( Fucal,2Galp1,4GlcNAc) ,and fucosyloligo- man and bovine colostrum and mature milk samples
saccharides of human milk inhibit its binding and in- by iTRAQ-coupled LC-MS/MS [ J |. Food Research
fection[ J].Journal of Biological Chemistry,2003,278 International ,2017,92,17-25.

(16) :14112-14120. [68] KOSAKA N,IZUMI H, SEKINE K, et al. microRNA

[62] KUNTZ S, KUNZ C, RUDLOFF S.Oligosaccharides as a new immune-regulatory agent in breast milk[J].
from human milk induce growth arrest via G2/M by Silence,2010,1.7.
influencing growth-related cell cycle genes in intestinal [69] ZHOU Q,LIM Z ,WANG X Y,et al.Immune-related
epithelial cells[ J ] .British Journal of Nutrition, 2009, microRNAs are abundant in breast milk exosomes[ J].
101(9) :1306—-1315. International Journal of Biological Sciences, 2012, 8

[63] EIWEGGER T,STAHL B, HAIDL P, et al. Prebiotic (1):118-123.
oligosaccharides ; in vitro evidence for gastrointestinal [70] SILALAHI P, TRIBOUT T,BILLON Y,et al.Estima-
epithelial transfer and immunomodulatory properties tion of the effects of selection on French Large White
[ J].Pediatric Allergy and Immunology,2010,21(8) : sow and piglet performance during the suckling period
1179-1188. [ J].Journal of Animal Science,2017,95(10) :4333—

[64] CHEN T,XI Q Y,YE R S, et al. Exploration of mi- 4343.
croRNAs in porcine milk exosomes[ J].BMC Genom- [71] VANKLOMPENBERG M K,MANJARIN R, TROTT
ics,2014,15:100. J F,et al. Late gestational hyperprolactinemia acceler-

[65] CHENT,XIE M Y,SUN J J,et al.Porcine milk-de- ates mammary epithelial cell differentiation that leads
rived exosomes promote proliferation of intestinal epi- to increased milk yield [ J ]. Journal of Animal Sci-
thelial cells[ J ].Scientific Reports,2016,6:33862. ence,2013,91(3) :1102—1111.

[66] GU Y R,LI M Z,WANG T, et al. Lactation-related

Roles of Microbe, Oxidative Stress and Breast Milk in Regulation of
Maternal-Child Integrated Nutrition in Swine

YAN Jiahao HU Ruizhi WANG Ying WU Shusong”

(Hunan Co-Innovation Center of Safety Animal Production, College of Animal Science and Technology ,

Hunan Agricultural University, Changsha 410128, China)

Abstract; The performance of sows and piglets determines the production and economic benefits of large-scale
pig farms. The gestation period, lactation period and weaning period are key aspects of large-scale pig breeding
management. Multiple studies have shown that improving the nutrition level of sows can be an effective inter-
vention method to promote the growth and development of piglets. Thus research on maternal-child integrated
nutrition is of great significance in swine production. On the basis of previous studies, this paper reviewed the
effects of microbe, oxidative stress and breast milk on the growth and development of piglets, in order to pro-
vide ideas and references for the research on maternal-child integrated nutrition in swine. [ Chinese Journal of
Animal Nutrition, 2020, 32(7) :2981-2988 ]
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