Disease Prevention | Ze¥% BA 34

20 F LR S 7z By el ALl W 3L it R

SR, SR

1S EEHEESIMEES S, WHRHES 252300
2P R FERFE R TS, WHRDME 252000

il 2 b TR IR EALE], AN G T S IR G B e, AL AL
S FUME RN, A, EERER . AMERZEREHUR, MR ENIZMBRHEER . AT
SRttt Rar . FUNR LR A S T . AP AR S R IE BT (AP G eR 7 ) |, AR
FHIMPURSE . e, 4 FPEEEREX (1gG1. 1gG2, IgMAlIgA ) MR BA EEAER . 4ME

RGUEEATES,
JREABT AR

2 RE S SR . FLRER | RIS SR A TR A B TR

JHE . AR FUIR DEZANNL; B0 eEEkER; AMERSE; AEhinn

ERS: 1671-4393 (2025) 06-0071-05

035

HRIE20234F (HEBBCREE ) get i 45
FEFUE R BRI N15%~30%, FELFHL LT
SKBEEERRAE500~1 00070 43 FLIR 78 2 7Lk 41 21
AR PRARURAZ A . G5 o DA K i LU P
LA 1) A FE Y. o LR 28 4 5 BO™ W e A5
BN W EERE TR, EE R g bE
T BRI ATSE S, M4 40 7R A R B R & 5%
Wo BEAN, TR L b e R R, AL
KRB AR ER A, 4008 . HN . BERE . 5

DOI:10.12377/1671-4393.25.06.12

% AR 2 5 Z F MU AE Y S IR KA R,
AT 2 3 20 S AR

Br T DBl A R AR AR AR A
IO AT BT ) A, FUREREEE AL
BT AR, PRSI R LD S AN A — T
Flo o I B i o 53 Ham e il B 7R 5 A3
51, PRad ARSI . AR gL S A T e
SEIIIER AU UL SR ML IR A S R T
Vho C AN AN I S Ao REAE PN A0 e Pl AR s
SEVERLRI 00 D LR BB o A FLINE b % R A R
VE L R VR AL 3 B e R il R e A
BRI —EBT o S RVE R R GIDRE AL SRATIE T e

HEE&TH: WSS e N R WmiH (CXCY2023277)

EEEN:

XSRAT (1983-) , 55, (RN, A8, BRI, W78 EHCEERAR

X (1975-) , 2, RN, W, DRS00, BR0Os AR o T R e ie .

71

2025/6 NO.282 HEZ



I bia

Disease Prevention

Z AT TR NAR IR IGUARI RD AR B H o 1 W 1 e
A GAE N RS G DL T 2 R A S SN
(EURE 3790 I A SNl A B 2B 48 o XA R i e
MR E AR, A2 i+ e 74 2L e 2
i, MREARO . FLIR R EALE R . A
ST IR A g (AL Pk LR B
M. B, RRIRER . IMERZ . LFN
W) DL e T AR LA, o TR
BMLFI TS

1 FUR I 2P A L 7 2

e Alb: IEEIT; Hp: PR TL-6: 1/ %E—6; SAA: MIHE
MR AA; TNE: WEHIEA 5 a—La: a—FLHAEH; B-Lg:
B —FLEREE

1 FLAR 565 B 4
1.1 #ZEFH L

FUPRRT RSt gD PR 4P 7L s FLLBR B (R REFL
S 7 A AU AR AR B S IR ik bR
NFURAR B VERTLR, ARR R T 3R
Ro AAAET LBk EROARIIIR R A IR R, 7]
B ) 7L SR AL BB AL R AR I AR 8o e LK A
Fute LA S A GKVERR B N2 BRI, X
SO R AR B BT 90 R S ALK B R AE S 1R

72

2025/6 NO.282 HEZLA

LIRS e, B0, ZJREBAL KNI
U, FLKPIE A T IHI 40 g N B2, &
i, BEWH5EARE 20 ~ 30 mingik B EFEEE A,
ka2 WK IR, SR Eh e N, ok
TG INFL K AR L2 . e, SRS,
K sh Wity BIBCS T H 75, A BT AL s
FAAE T FL B N Kt A AL 0 5 SR /NS5 7
P Bt S E o X R B, TIHRE 4
ALV AR (Major Histocompatibility
Complex, MHC) MHC— Il 40940 i, o aB A
SRV RN RIET) O VAP o R NG ] F i R v
RUTEA WENT 40 F FL b5 e RIS R S R
HREPE M, R IRAHSGME 4141 ( Mucosa—associated
Lymphoid Tissue, MALT ) J&ifRELA8F AT shak
R AR R, SRR ESREIC AR . BN
SERATAEBANG, RIAFL I A AFAE TR S o
A, EREREFIFEMHEC— 1T 2845 T4 et f
PURR . B A4S

1.2 FLAF kR ZM Rl

FLIR I B8 RN B B AU R, BB
H e gnt . ghan 2l SO than e s A 4l ™. b
2 S s B Rk K LR B AR A SR AN A
Ko XA GURATGE G O IR A AR 21
W, bR X SO 2R R A 2R, X
JE BRI ) T e S W AR P BRI, AU T
XA Y SRR S A BRI, A AR i R
TR B 38075 10 A 1 2 b e Thig . ks, ERZ4m
WP AT —E R A WRAE T, Wl T AR, R
NG, A TE RS A iRk, 1
J&, AR N AR R A A R, gt
— PRI AT PG IS5 e RIS A Bl (R E O
TR . BRI S5 & A=A A b p Ay
MEMLHIZS L. Rz AR rEousE bk, JeH e sy ik
Ve ERegnfe, ARFEE. AHRERR kS
HH, EEHMECHR, D& R A &,
AU . AT JURASTRLIE . #T7Tk



L, I PRFUR 2 Fg MG R LR 2 vy, il 2 RN FL
Hrh bR A MGEM R AR, 2T
W, FLH-AR X AR 0T BRI 2 — 7T AR e LR
T REean s A RN, FUR B Aot A
20 TP SAE AT TN 7L 5 YRR SR - 4R -
LT B~ . McDonald %" R FUIR L
Bz i = A g A e e s, EREE R
SE I I BE YRR AR A I IR R, Bk “ FLBRAESE I
THIEMEEN .

1.3 B4HA8

FUBRAIL M I 4nia . R . PR/
BG4 . TRIBIRE A0 DA R £ 4E 40 i 1 E 5
POFLIR SO . X2 ARG B TS PE R AEAN
T E M TRE BB A R IR NRRCAA
FIANMAL IR T IMRAEER, WMo “iRguie” o fdResl,
AT 2 A4, R B anfice e . 7
2 AR BB R E R 40 & AN . 1
Ah, EAPLANKE 2 (AnmiELI ) AT R R E
AT anie o, WP PRI S . Berthelot® !
PR — PR TR 2 SRR EIAT L, ks
F2 ANMEERBH, GEEX R (2 MR
BRI R TH<0.5 % 10° A>/mL ) RS
(2 AMEARFPREAMEARI AR T145>1.0 X 10° 4~/mL )
FERT R 2 [ A A TANTR A 7

0 A0 i LR BB R N AR I A 3 2
BB AN SR ) AR, BT A S S B A
FHSCRI R, AFmanie A Al b E f- (A0TNE,
A8 ), ARPUREE AR Cnp Pt
FRIPURE R ) o X EC4H 01 1 i in T2 28 456
Egni, AT HESRE TR Hik, A
2~4 hPN, Mg Canagnie ) dENFUIRAZL, 4k
I NFLI, B —FLBERE rm e, SR VE iRk
SR BENIEFLIE . A, R EAA, FLURE
M BRI A=, S L mRGENFLIR.

HE R I A AN > — 2 ek i,
EAE S R PRGN S v 32 g 3 gt

Disease Prevention | Ze¥% BA 34

s UKL . AW /e FART R PR 40 SR B
BEAN, e A R 26 4n i PR R 1 R T g

PR T A0 i A G B 1 A HR 5 PN D R B AR R AR
B2, JCHGZHDE T8 (Damage—Associated
Molecular Patterns, DAMPs ) "o ik 4uffodt A 52
JERGLFL IR 2 PR R RN R AR AR TS5 R, A 2
S5, kRIS R, A
AEPE . NZIR AR PO A E i 41 FIBIBREE 411
N T, HFSMHC IEZEHDCHIEAEE -, efTA]
RERAN RIS IR . ek R R BRI
PUATEME SR, H, DR ECEE, 1S
SN IR K, BEARUEI IR R. FRkL
AR Iy — PR TR R 12 S 100—-A9E 1™

1.4 REHKER

G 8 BREE, 11 2 die R B R e M ) R AR TR
+, FAETRIFLNA G . 4 FRORR SR e e R
FIAE LB B 00 SR R 4 EEAE . 1gG1 .
IgG2, IgMAlIgA, T EREE A AR MBS T2 FL
R, AT AR PR SOE s AN R A, skomT
AR E— R . —BORUL, 1gG1. IgG2filigM
TEVAERA A TR AEAE T (QgG1 S A4 K i
FeS2 ARGy, BRGNS mRAR /1) , XEe
SRR RN BRI “ 27 4 4l
(HpPEkr g, Emggnie ) , S S Bh .
BEAh, XU ER R R IVF 2 DhRE, BAE RMAL
SE Bl b0 S A MRS P S L LDl 1 £ R
R, giEEE DA b fl &R R . 1gMrP AR R IgG
D, BFERZBIE P LEIgGRE AR, FERLETERMA
E T #F7CRM, SA4gabFtt, 3aEl
IgMIRFE Ry PR I B VAR A P, 4R
BAWEIER, SUlEHMARZHATRE, S8
BeRAN N fefm, IgAZ SRS, AT
HIAN LR M,

1.5 %MZ

MR 2 B PR A R 5 4 i B £ i

73

2025/6 NO.282 HEZL



L1 b=y

Disease Prevention

AMEARES, ATAME3 (C3) , A AN
FEFUSR A AT RS & ke A2 ML AR BT R AR R
FIRMACSILR 531 2 LA IR S A7 A, AR U3 i
PRAHDC o TR By 3 BT AR B R AROC  T
Ja, XA R DR KR RS . 4k
A3 AP B R A MIR R R AR RVERGE . (1)
Sk, W R IR RO E R R E P
werptlat. (2) BR @R, md HEmiahfht
FRVBIBEYRROK S AL . A R
HH, RIEHE T ERE A RER R 2 2R E A
Mo (3) BfGMAZER (WHOby Ee, B
E B P AR ORI/ B B B 2 A Bl A RMA R K A
), FHEEAMACIIK K CS (H,0) M.
FEFLR, AR SREEH, 5T H RIE
WA, AHRECHELRIE L, SRR, HEERR
SO IR AR o AE SEHITRD, IR R MA R SR R A
VAR PRGN S 1gGEicHMATH I PR S A4 53 B 5
Wit Fe A MA C3bSZ ARV S AN TN, Rt Armi 4 —
240 T B 5 T TR A 7 o

1.6 LEHEF

A7 Wl LR AR 1573 A0 0 At 5l 43 A0 5 FL Bk R
F . ARG A o e AR R R R
A AR PR A0 e 75 5 1 P R S 4 T DA S A T %
oy ISR BIR 2 5 sy, FLBRERZ—M
REEEHHER, TEMFUR ERAT A, DR
TRz A AR . FLERER AT T R AR IAE R
ERFLM R, ALK T . FLERE A
T S AN T AR Skl S AN A T A
RAFMBEAE A, P, ST L IREIVER (4
SO ) RARBIEEER, HIbRE sl
AN AN EE SR | ISR DA R A TR
VEo VA TR R IR iR sk 7L bs PR TR i 4 i
FEFLIRIP A A, 2 BON S 22 G SR TR A 40 ol el s
ISP EARTE RS, R SR AMARIFL
TREE PR ASEDURAE L B NAn R & RS AL
HIRIZHREBURE . Hoh, IR TRNRE L BEEE T

74

2025/6 NO.282 HEZLA

JREE 200 e S SO AN E SR I e AR S . FLad
AACPIBEAEFUR TP e BT MRS (A
QIR ER ) KAEDTRTE o AR R £k e — il
S A R I TR A, AU R, (2
BUET WA R RAT, AEmf FUE AR, v]
REL s BIH AR LA T3

2 &g

AFFUIRA ZRABE R L PERIEEAT
SETALE], AR RIERE A TR S Y . FUBRE
bR A, FpFLk FUR BRI, Fami . e
BRI E . AMATE HTRGIE AR IE, 1
HAR. TR B LR . RIS, X
Kbt . Bia e A mE e @

S L Hk

(1] ¥4, XUREE, PP RS R0 SR ()] 357 5
TS, 2024 (2) @ 52-55.

[2] Alnakip M E, Quintela—Baluja M, B6hme K, et al.The
immunology of mammary gland of dairy ruminants between
healthy and inflammatory conditions[J].Journal of Veterinary
Medicine, 2014: 659801.

[3] Fragkou I A, Dagleish M P, Papaioannou N, et al.The
induction of lymphoid follicle—like structures in the ovine
teat duct following experimental infection with Mannheimia
haemolytica[J]. Veterinary Journal, 2009, 184 (2) : 194—
200.

[4]  Ferreras—Estrada M C, Campo R, Gonz alez—Lanza C, et
al.Immunohistochemical study of the local immune response in
lambs experimentally infected with Dicrocoelium dendriticum

( Digenea ) [J].Parasitology Research, 2007, 101 (3) :
547-555.

[5] Dziegelewska—Sokotowska Z, Majewska A, Prostek A,
et al. Adipocyte—derived paracrine factors regulate the in vitro
development of bovine mammary epithelial cells[J].International
Journal of Molecular Sciences, 2023, 24 (17) : 13348.

[6]  GiintherJ, Seyfert H M.The first line of defence: Insights into
mechanisms and relevance of phagocytosis in epithelial cells[J].
Seminars in Immunopathology, 2018, 40 (6) : 555-565.

[71 Addis M F, Pisanu S, Marogna G, et al.Production and release

of antimicrobial and immune defense proteins by mammary



Disease Prevention | Ze¥% BA 34

epithelial cells following Streptococcus uberis infection of [13] Hern @ ndez—Castellano L E, Almeida A, Renaut J, et al.A

sheep[J].Infection and Immunity, 2013, 81 (9) : 3182- proteomics study of colostrum and milk from the two major
3197. small ruminant dairy breeds from the Canary Islands: A bovine

[8] Brenaut P, Lefé vre L, Rau A, et al.Contribution of mammary milk comparison perspective[J].Journal of Dairy Research,
epithelial cells to the immune response during early stages of 2016, 83 (3) : 366-374.

a bacterial infection to Staphylococcus aureus[J].Veterinary [14] Mehra R, Marnila P, Korhonen H.Milk immunoglobulins for
Research, 2014, 45: 16. health promotion[J].International Dairy Journal, 2006, 16

[9] McDonald T L, Larson M A, Mack D R, et al.Elevated (11) : 1262-1271.
extrahepatic expression and secretion of mammary—associated [15] Rainard P.The complement in milk and defense of the bovine
serum amyloid A 3 ( M—SAA3) into colostrum[J].Veterinary mammary gland against infections[J].Veterinary Research,
Immunology and Immunopathology, 2001, 83: 203-211. 2003, 34 (5) : 647-670.

[10] Berthelot X, Lagriffoul G, Concordet D, et al.Physiological [16] Arbore G, Kemper C, Kolev M.Intracellular complement—
and pathological thresholds of somatic cell counts in ewe the complosome—in immune cell regulation[J].Molecular
milk[J].Small Ruminant Research, 2005, 62 (1) : 27-31. Immunology, 2017, 89: 2-9.

[11] ZhouY, GongJ, Deng X G, et al.Novel insights: Crosstalk [18] Fox P F, Kelly A L.Indigenous enzymes in milk: Overview
with non—puerperal mastitis and immunity[J].Frontiers in and historical aspects—part 1[J].International Dairy Journal,
Immunology, 2024, 15: 1431681. 2006, 16: 500-516.

Research Progress on Immune Defense Mechanism of Sheep
Mammary Gland

LIU Laike', LIU Guiqin®
'"Yanggu County Animal Husbandry and Veterinary Business Development Center, Yanggu Shandong
252300
*College of Agriculture and Agricultural Engineering, Liaocheng University, Liaocheng Shandong
252000

Abstract: In order to clarify and understand the immune mechanism of sheep mammary gland, this paper
introduces the main tissues and immune substances involved in the immune defense of mammary gland, including
breast papilla, mammary epithelial cells, white blood cells, immunoglobulin, complement system and chemical
antibacterial agents, and describes the cooperation and interaction between them.The nipple of the breast papilla
provides the initial protection for the breast. Mammary epithelial cells synthesize antibacterial proteins and white
blood cells produce various inflammatory mediators ( cytokines or chemokines ) , engulf bacteria and recognize
antigenic structures.In the mammary gland, four immunoglobulins (I1gG1, 1gG2, IgM and IgA ) play an
important role in combating bacterial pathogens.The complement system is a collection of proteins that participate in
the inflammatory process through a variety of ways.Chemical antibacterial agents such as lactoferrin, lysozyme and
lactoperoxidase contribute to the defense of breast fluid.

Keywords: sheep; mammary epithelial cell; white blood cell; immunoglobulin; complement system; chemical

antibacterial agent
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