EREEM R 2R BE2S

SERR304E 4 A

fil

4
2

AL N O SR NEAE B K O R o5 El &
AERIIEC KD TNE DD

R

£

A

ENLHFFERFEIEN B3 - R PE SRR S I TT AR

Bt LT FE R

=2

JRREMTFEEEL  FEmE R LRI = b

lil‘]

AERIE. BMAEMOABNERICE > T ESE I SN2 AMMEMORIEREORERE L TEITR I 521, 5
SEE K2 DRRE DB WIZ K D AIRITBIT M AN, 0B K ORB AR A EN OIRMIT RS, &K
Tl RRITHLIR D B R LSRRI R 2 il L T2 35 N O S il & 5o 2 J 69 2 B K 1
DORE &, AERFIERDZNS DA DN TZEMTL 7.

FL®HIC

AT BT 2 RERIT, AFNBERITHT H1EE
DRI &> TARIRTH 5. FMHMD X TA
I B K ORI D R 23T 2 B v E X
N TNSITE L THRUZEYNTS U CIRRR SR 5002
(ARFIER) BIURRNE EERER) 2
MEERT2 ZETABZBELTHSY (B1).
Uin LA ORZRT, FEWAM, 7o

BRRER

a nIT—

19
LA
W PTANR

o0

@

B

BAREREESRERORELE

EWBXUFHFREOZA N ZAOFETOREEZ
T <, NS DEWVWIABERITHT 2L
P ICHET Y, AFETIX. B Oz
L T3 HRGIE R & A5 5y R O Gy Y fi i
ERPEFEHR T OEE|ZMF L. HOE THABERTE
FERFIZ BT D26 DA DONWTINE TOHIA
/DU L 72,

RO BRRERICEDD
SerziB AR & SR ER R T

AR, HRGERB X OEGSRE R DM DR
EINENFHET 5 Z LK > THAEMBRRIIHT 5
Pz L Tha, BRBERIE, A2 MEYRSR
MORET DU O EITIERRREINEZT 5 1
THi) THEREH Z2RHDY, HRGERORDE
L2 3 DDERIF, ABNITRAL T 2MHEAEKZ
ik 9 2 & RERETRR T 2 RIERIE 2 29
&, THITHRGER THRIEKRZHRTE2h o
I E AR R ITRER OB R 2T &
TH2™", BRGEROGIEINEITHET 2Lk



ERREEM A S® BB 2 S

ERL304: 4 A

IRAE LRI (BHImER) SREHFEEIRT (1
A TENA IRE) DAV TRE SN TW
%7, HBNIZEBALUZMBEICHT 508 RED
—uild. AIPHPICER, o 0id—BMticmEIn
2 HARGERICBEHET ZRTP/HSTHBD Y, 20
FEENTREG E RIS E S, ZRICHL THR
FIERUBRICTHEN T HEERERIT. TNETITH
2o DHZPURDDVIIERL 22 EDH DR
R SR OFUR 2508 U T X 03RRI 500 I
BEERITZENHEKDZNY, ZOREN R GIEN
FHEINDETORMIZES M2,

1) BRARERTH fREELHERE (MK ©
&2 DRE

FLBRIT AR LT 2 5e@ il (EIZhr ek,

Xona7y =20 UXNEKAE) 3. AFERNITRA
LTSy 28 L. AENORS 2 BT’
i S B IO RIEROS 2 2 HITFHELE L THAEM DR
BTN T2 (K1) LEA> T, ARITHEAET
% HMERE, AR B W THEAKRE D &
HoTWDENWA D, AROHMEKIZ, BRITXKS
BEMERICMAT, 1 b1 TR 2BE
DORFRESHF 250w 2", e mEkE, LR
HAkZ R L T DIl OB 22 LT, FLIRHLRE
DEMBEERBIEL TN, FLENORIERE I H i
BRDVAA T ABE LT < 2 MO8 & AR B A3
%L T NBEAT 20RO EEHE, HER
DFEIE DWFEZ DHIEZ IS U TEHT A H
R %L (SCC) &L TEREINZ™Y, AENICH
VI B fiEl & DG S i DR E 2 LU ISR T,

K1 BRIABABIOREILENOFOD
Gzl Sk DZEE)
R824 FREEELE HEARW

REQBAEEISHLT, 2% 10°/mLELE
-EEQREDFHE . HEFHLRIC1 X 10 6/
mLLLEICET

- RIE D BB IS L THEM

SEEx10°/mLLTF

SCC
(FLit kRS -2 x 107/ mLAS S AEFL i L DRI FELL

[ShinkeS=37 KR D 75% BN BRI LD DIAER~OBEHIRD
#m
. - KR DI0% IR E TEIAL
B AR DI~ 2% - SesE My A RSB iR
XoO77—Y RBRO35~79%EADIRLEIEGAE - AHERDI~32%,
- (R HRE D 10-28% -{RHIRE D 14~24%
TUDERBEUBY L/ BRDEIEFETAETN -CDABMETY >/ SBRIFBY >/ SBRPTH/OT7—

40~50%3 £U20~25%
- o BTHIROE & EL

TEDRRBRMEEENLTRHLTEEL
TEHLT LB EGABLILD

FREU >/ SERIEEISCDBTYL/SER(TUL /S8R - BBTFIBREIC L DM RIETIL, CDOBMBIE
DHI50~60%EEL) TY2 /83K (F, COABIEICR LTRSS

SER

P2

(1) ffFER © 2RO HRERT. FLENRIEICK
LHAGERE L TOREREE ZH-> TV,
FLUIRA M@ FEIREE TdH > T HIFFHERIZAIRNICH
ICFEIEL . PEALORALICHE S HERLESRIC L 0 # I
Bz s ERDFLIR AR AR S T s 2 &
TEMHLENIIINTNSY, LRIEIT/HMEL 72
FFHRERIE. I NI OB BN YR 5 T d 0 n
DAMBMANDOBEH G BN &S, AIRORGH
L &R NRDE<BETL Y. AENOD
FHEROEIL. AEROEREREIZH L TIEDFHEE
M5B ESIN, WITMHEN DI HER DI E D
Bnib s LINTNnBE?,

X077 =Y cHRBERNOYIOT 7 — DI,
ISR IS B W TR OBEERD 5 oME L. @R
AEN OISR R o2 EEaMlE X
NTWBN 0 GFHER & BRI S B O
ZFED 2 En s oM OB ER)RIT L <7
WY, EERAETOY 07 y—Jid, Migo
BEPBXOEREL - EM RS 2RO h T
MRS %5 &2 55D, HENERND Z - 72K
oxrO7y—YOABEERL. ATV Z PR
DFE N CRE OIREMRIH T 2IEEZ S &
5T ENTEY, ZOREEEIIANT OEARIC
Ko THELZLN, FiCuAloxrnoTy v —2iF
WHMEX D BWEREEEND D Z & £
Streptococcus uberis73. £ Ol PN B A B TL M i
WO O BEFEN S Z 85 5 P4 BHIFN- 7 12
Lo THRMITITFD ZEbMEINTNDEY, X
exon 7y —PIEIRRNLEEE LS EED
U DONERAFUFEEHR O R 20 U TR BN G
EINEEHET DM OEEERZE O ENS, H
REERPBILOVELSREROBEL 29 5%EH D
HoTnB>7,

U 2NER : FEIT, TU 288K BY 2 NER.
0 U > )NER. NKflifg7s &y > SBRIZ, SRR
9 2R BRAY 72 S IE N BT BE 59 B S
faCThs, B212, U /NBROMEE (7t b
=ffEE) 2R3, Znsid. MiEk Loz
BEREN U THIEOMEZZFH L. FURITHR L
TR HL IR E D BTG B K O E R iE 2 H
FEL TS, ABRBNTEREICIDRIENE I > T

(2)

(3)



EREEM R 2R BE2S

SERR304E 4 A

WD, FEED D > NEREE IR E D FLFE IR B
BRI E SN, ZOBEFICK DA D
U 2ONERE B X TR ENET 57, iZL.
&% D1 > NEREFN IR R FIFIRETH> TH
WHIOYM, ], B TENLE#HND S

l AEADY >)ER }

\—\

l TUZ) R l Bk Jl NKif

l aBBITU > ) Gk l VORI ) Gk ‘ l fiz=tch ‘ l 2188 >
CDABRIETY > ) (iR
cosfBiET! > Gk
(L)
— I i i
) ) st | e |
n S0 ™
T GR TUZ) R

B2 EEARDY /NEKERDOELE

EHHENTND Y,

TY > NERIZ. B TRHOZAERORENS o
BEIE v 6 BIDTY ZINERIZH I NS D,
IRWAS QIR TIX o BEITY 2 NERDMEAL T
%, T OHTOMAMEEEEREE £ 213 (5
Ly t—) % & DCDSEEIETY > /NERAS, A
JVISN—H¥REZ & DCDARGME TY > NBRE R TE
NN/ E M & X, ZHUSIMEF O D%
IR TH 5, L7z > T, CD4/CD8T
U 2NBROFRIT, BFERGE TIRMEHR X0 b
AT TE W, CDARGET Y > /RERIE. HUEG
DRIk Z I8 RE = ET 201 A > 2L
Uy ANJLS— 18 (Thl= = (2 H e 1 6 928 2 il )
Té)iﬂﬂﬁmzz TRV E 7 I 9 %)
B LK1 (Thl17= R OHIEH T 2) O

)R P A AL, %@%#%%ﬁﬁwJ

EVIE:
32V nE'

SONERIC U T I A% 1T iR g Ress
CD8 [T 2 INERIZIEA L THUAEMNIT R L 7=

H CL ORI & U CE S R 0% li%r’é‘z’ﬁi
FEARIEHIIE] (BT Ly —) OWT RN OIEA
ZaRdEY, RSB XA ROy 6TY >
JNERVE. M &R L TEWEIS THEIEL TNV D
N EFHBA R TOEEIIEKLS ., SBIcE
FIZWINT 52 ENMENTNDYSY,

BU > NERIZ. BAL TEIRERICR T 558
BIPUREEET D ENEREETH S, <7
07y — R EREIT R0, BY 2/ ERITH

7

FIRME DL 75 —ZFHA L TRE DWREERZEZ
WU, W ERHSkOTIE ZNIE(bS 8 T L,
NVX—=TYU 2 NEROEIED S & THIRZEAT
HIEMEIC /25, TU > /NER &3 BRI

BU > NEROEIGIZWI L TWBM EZIXELED
KUABNRIENE Z > TWDRIZAND 5T
E—EEINTNDE S,

=il

2) ABRNRBICH (T3 %EELSHEEOS T
AT BT D5 OB mERDEE1E. R4 D
WAL P KB THEE TS (R1),
FFREROEIEIE. WA B X OBIICEmd 2@
M3H O, U 2 NEROE G A B EA N H
Y, 07y =0, SHHETRbE S,
Mﬂ%%”a%ﬁ<méﬁﬁﬁ%6” R DL
Aoy 2ONERIE. @ O DFI3000~60001% %
T/, BY 2INERETY P NEROEI BT T
TIHI28% LAT% TH D, KM D HRIZIELIL 7=
EIC72 %", U 2 NEROE G, AR O R
ERFTHEML ., ZOBRSMFRIE TRHAT 5,

3) USARERBLUNS S ABEREDOBARER
ZRHT HEF

7T LR VER B O Ml B EE & MRS B U TR 2 HE
LPS=T > RbEF2) 1F. FILEBEMEIC
Ko THIEE I INZAERORENREERK T T
H%. LPSITMIEEER > OHF THRER DM ICRE 2
FIETH5HDTHD., FRKREIRZSIE T FIEE
HFEINTWD*Y, E£LPSIZ. TR E RIS
HENYIOT7 7 —2 2T 5 2 EITKDIL-87%
EOHIMIRDILFEFETIE (FEHA ) ZEAL,
R VRG] TLURAL JRy Pl D H SR 5295 52 D RAE % B
ﬁééﬁ‘é““‘)o

75 LR E L. LPS 2 E 8 /s ol ik K 1 &
T 277 LR &V, MR i S
N2HHFRY. MlaEE) Ry >IN E”, URY A
afg (LTA)®Y BXUXRTFRZU B> PGP Iz
EMRERZFINT 2EERKRFE L TRESINT
W5, PGBXULTAIZ, BB LU 707 7 —
PEEOREHE YA E RTICHEEL T, Ths
HHRED S FIEMES A R A 2T BHA 220 WE



ERREEMASR BB S

ERL304: 4 A

B3 ENHSENTES TNDE™ ™, LTAEMMIILPS
K0 BHIEZEFNT HERZMENAS, in vitroDHL AR
RIS 2 W= gRIC B W T, IL-1 3% IL-6,
BRUOINF- a DXS78YA M1 2, IL-8D KD
I8 ENA > ORBEEFET HEMND D T Endk
HEINTND®,

4) HRELUNDOGRERGEF (A bhA> TE
h4 VBELUVEERETF)

YA MHIA 2 A NI B RIEDNETT S
W TEEINZKEEDORNTF RTH D, 1F&
WEDYA B IA NI 2T 2 E R DORERE
ZF5, LIEUIEoY 1 b1 > & OMERIIC
ER L THRERASOIER 2@ 5™, A1 Mo
N3AE EE S O 2 25K S TR
BEZ DI &M, METHIEFEITHENIRIG
WMILEDOIER 2R, ket N1 > (BlA
I&. TNF- @, IFN- 7. GM-CSF, IL-83 & UNIL-
1272 8) MIEFELRAFEICBWTHHRHINTVLS
NP AENRIERE TIIAERW YA N1 >
DIEMETS T TN RIE DFIE, T KOk
DEMEIIGC TRAMBIUO2E L X)L THRE SN
50, FNSIE. REHE MR U TR
TRHEERZIRME L. T OEHRNEBOHRGE
REBEGRIEREZHEYNCHEEL T2 L TEEE
72%%,

TEANA D A NI BRI A
MOEHRIZEEZTHHFTHLDIHL, TED
A NI BEN ARSI ALk = B B 5
KOBEHIELREHYHBOFESI WA T TH
DI R A AF H N EREE B RE
ENTVBHEF—T7ITLD, C, CC, CXCH &K
VCX3CHDADD 7 7 I —IZHpEIN Y,
CXCOEF—T72EZLTrENA > DREKIFIL-8
(=CXCL8) TdH D UhfhERD @) 7 b sEi% 51K
FERD, BIZZOEF—TEZERVWTENA
i FICEBEOEFSIRFE LU TERT
509,

(1)

(2)

R TOESRERDOEEICEADIEF

R RAMEZIRT Z ENR OB RE R TIE. FE
RS DRFRIRPUEZ Y > NERDGEE L . EITHE
JEARNESE U 7216 L8 & Ofifa 2 PRS2 & % Wi
Pikzr LTy 707 7 — D080 O G 2 il e
D E 171 U THUR &2 £ DA 2 2 IR I PERR
T 557, Jiki, RN OMAED DS E X,
HIEORBEAEL, N OMEOREST T =
TEHZBRsE, TOMRELTHIEOREEM. #
RIS P DYAR R DIEMEALIC K %05, BHEPY
IR &R HEEZRKED, FRPUKIT.
it oey NV EED 1~ 2 % THET DN
EHTHDMN, HIATIELY NN TEEEDT0~
80% X CREEZ®mY, HiIERNOZHREELHZ
2RI LR D BRI S VI O #)H.
i, RIITE OIRENENICERT 2 2 ENH
SNTHO, WAMBTHEMLY . ALBERFBIE
R WAL T HPUAS ZIZHEmMT 5™,

A OPURIZ. MRER™ b D50 ENA
&Ko TR E L = fiikZ AT 5 e
HKY ODEB LN TH 2, MEREEICHT 2R
BRI BT EE R EE 2 R - I PRIz, 1gGl,
1gG2, 1gM, BEIWIgA D4 DDRESD 7 T AND
570 (R2), HAHMIZIgGL, 1gG2PB &k YigMiZ,
HHERBIOY 7 O7 7 =PI K2 BIEHZRET
HF TV E T HERAND DY, IgAldHHR
HFAIB LU B E S 85 2 S0 X > THIE OILEL
BraozZ—gkEHILT A2ERZ2F DY, O
T OFIATIE, IgGl, IgAP I M I ik D L fE
EHADRETHEEL, 056 OHEImik ki,
FNEFENLK4 1, 13: 1BXV2 : 1 THDES

R2 HFOAARBIVHARIC
SENBHERE (9/L)

kISR

IgA

FLit

0.05~0.14

#ELp

1~6

IgM 0.05~0.1 3~9

IgG total 0.15~0.8 20~200

IgG1 0.3~0.6 15~180

IgG2 0.02~0.12 1~3




EREEM R 2R BE2S

SERR304E 4 A

nNa", @EELFOHAITBIUOYATORS EE/X
Pk 2 Z131gGITH D™, IgG2ILIE G D RAE D
MTH#md 57, N6 I3, BABXD
IgMid. fEEEALIR T OEEZ i EN™™,

EYIC
FIRRFHERF I BT 2 BN O BRI R LA
RIERIS, BN Z ERRBICR T /2 0IEMT

HOLMHEEL-HEREL TS, HRTERORT
2BV 2R DRERE B X O Y kPR O R
2L - T, BNBIUOEWELEED EBERERD
ISR S NS, ML A M1 o BXUTE
ﬁ4>@%h5@%ﬁ%%%%?é:&f\%%m

CHEWITRERE U 7 2 HEBR 9 2 LR 0B N
ERELTND,

BRI T 2 18 ERLAR O Rz BT BE 9 5 K1
WL, TENROIEN>THO, X SITHEIT TR
Btz RIS R OREET 2RI L =B R
EFid B NIFIEROEELZBHMIE57 7 F
CHOFIHTED LIRS TETNWS, ELAE
ROFIEDE L DHHIE—DODOBERNTHRIEICEDD
TJTIRSEGNIEZS2HDTHE T NS, #E
BRO4DEFBEEH TIIABRICH T 2\ IEZE T
SHDLERD, HWEREDABENITRA LT WERE
Z A RETRR O BIG N SR L THB S ZENEETH
%,

3k

1) L. M. Sordillo, K. Shafer-Weaver, and D. DeRosa,
“Immunobiology of the mammary gland,”
Science, vol. 80, no. 8, pp. 1851-1865, 1997.
K. P. Waller,
parturition,” in Biology of the Mammary Gland, pp. 231-

245, Springer, New York, NY, USA, 2002.

L. M. Sordillo,

and mastitis susceptibility,” Livestock Production Science,

vol. 98, no. 1-2, pp. 89-99, 2005.

C. Gray, Y. Strandberg, L. Donaldson, and R. L. Tellam,
“Bovine mammary epithelial cells,

Journal of Dairy

2)

“Mammary gland immunology around

3) “Factors affecting mammary gland immunity

4)
initiators of innate
of
Experimental Agriculture, vol. 45, no. 7-8, pp. 757-761,
2005.

P. Rainard and C. Riollet,

immune responses to mastitis,” Australian Journal

5) “Innate immunity of the bovine

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

mammary gland,” Veterinary Research, vol. 37, no. 3, pp. 369
-400, 2006.
S. Uthaisangsook, N. K. Day, S. L. Bahna, R. A. Good, and
S. Haraguchi, “Innate immunity and its role against
infections,” Annals of Allergy, Asthma and Immunology,
vol. 88, no. 3, pp. 253-264, 2002.
K. Stelwagen, E. Carpenter, B. Haigh, A. Hodgkinson, and T.
T. Wheeler,
milk,”
2009.
B. C. Taylor, J. D. Dellinger, J. S. Cullor, and J. L. Stott,
“Bovine milk lymphocytes display the phenotype of
Cellular

“Immune components of bovine colostrum and
Journal of Animal Science, vol. 87, no. 13, pp. 3-9,

memory T cells and are predominantly CD8+,”
Immunology, vol. 156, no. 1, pp. 245-253, 1994.

D. D. Bannerman, A. Chockalingam, M. J. Paape, and J. C.
“The
experimentally-induced Pseudomonas aeruginosa mastitis,”

Hope, bovine innate immune response during
Veterinary Immunology and Immunopathology, vol. 107, no.
3-4, pp- 201-215, 2005.

K. Singh, S. R. Davis, J. M. Dobson et al., “cDNA
microarray analysis reveals that antioxidant and immune
genes are upregulated during involution of the bovine
mammary gland,” Journal of Dairy Science, vol. 91, no. 6,
pp. 2236-2246, 2008.

M. R. Barber, A. G. Pantschenko, L. S. Hinckley, and T. J.
Yang, “Inducible and constitutive in vitro neutrophil

chemokine expression by mammary epithelial and
myoepithelial cells,” Clinical and Diagnostic Laboratory
Immunology, vol. 6, no. 6, pp. 791-198, 1999.

M. E. Kehrli Jr. and D. E. Shuster,

somatic cells and their role in health of the bovine mammary

“Factors affecting milk

gland,” Journal of Dairy Science, vol. 77, no. 2, pp. 619-627,
1994.

R. J. Harmon, “Physiology of mastitis and factors affecting
somatic cell counts,”
pp. 2103-2112, 1994

A. Bradley and M. Green, “Use and interpretation of somatic

Journal of Dairy Science, vol. 77, no. 7,

cell count data in dairy cows,”
310-315, 2005.

M. J. Paape and A. J. Guidry,
leucocytes in the subcutaneous abdominal vein of the cow,”
Journal of Dairy Science, vol. 52, no. 7, pp. 998-1002, 1969.
Y. Lin, L. Xia, J. D. Turner, and X. Zhao,
observation of neutrophil diapedesis across bovine mammary
gland epithelium in vitro,” The American Journal of
Veterinary Research, vol. 56, no. 2, pp. 203-207, 1995.

R. M. Akers and S. C. Nickerson, “Mastitis and its impact on
structure and function in the ruminant mammary gland,”

In Practice, vol. 27, no. 6, pp.

“Effect of milking on

“Morphologic

Journal of Mammary Gland Biology and Neoplasia, vol. 16,
no. 4, pp. 275-289, 2011.

M. J. Paape, K. Shafer-Weaver, A. V. Capuco, K. Van
Oostveldt, and C. Burvenich,
mammary

“Immune surveillance of
tissue by phagocytic cells,” Advances in
Experimental Medicine and Biology, vol. 480, pp. 259-277,
2000.

C. S. Lee, F. B. Wooding, and P. Kemp,

properties, and differential counts of cell populations using

“Identification,



U ER P Bl 2 2

HBr1E2 5

ERL304: 4 A

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31

32)

electron microscopy of dry cows secretions, colostrum and
milk from normal cows,” Journal of Dairy Research, vol. 47,
no. 1, pp. 39-50, 1980.

J. Ten Napel, Y. de Haas, G. de Jong, T. J. G M. Lam, W.
and J. J. Windig,
distributions of somatic cell counts,” Journal of Dairy
Science, vol. 92, no. 3, pp. 1253-1264, 2009.

D. L. Jensen and R. J. Eberhart, “Total and differential cell
counts in secretions of the nonlactating bovine mammary

Ouweltjes, “Characterization of

gland,” The American Journal of Veterinary Research, vol.
42, no. 5, pp. 743-747, 1981.

P. M. Outteridge and C. S. Lee,
mammary gland with particular reference

“Cellular immunity in the
to T, B
lymphocytes and macrophages,” Advances in Experimental
Medicine and Biology, vol. 137, pp. 513-534, 1981.

R. H. Miller, A. J. Guidry, M. J. Paape, A. M. Dulin, and L.
A. Fulton,
concentrations

“Relationship between immunoglobulin

in milk and phagocytosis by bovine
neutrophils,” American Journal of Veterinary Research, vol.
49, no. 1, pp. 42-45, 1988.
M. Denis, N. A. Parlane, S. J. Lacy-Hulbert, E. L. Summers,
B. M. Buddle, and D. N. Wedlock, “Bactericidal activity of
macrophages against Streptococcus uberis is different in
mammary gland secretions of lactating and drying off cows,”
Veterinary Immunology and Immunopathology, vol. 114, no.
1-2, pp. 111-120, 2006.
N. Craven, “Generation of neutrophil chemoattractants by
phagocytosing bovine mammary macrophages,” Research in
Veterinary Science, vol. 35, no. 3, pp. 310-317, 1983.
1. Politis, X. Zhao, B. W. McBride, and J. H. Burton,
“Function of bovine mammary macrophages as antigen-
presenting cells,” Veterinary Immunology and
Immunopathology, vol. 30, no. 4, pp. 399-410, 1992.
J. L. Fitzpatrick, P. J. Cripps, A. W. Hill, P. W. Bland, and C.
R. Stokes, “MHC class II expression in the bovine mammary
gland,” Veterinary Immunology and Immunopathology, vol.
32, no. 1-2, pp. 13-23, 1992.
I. Roitt, J. Brostoff, and D. Male, Immunology, Mosby,
Philadelphia, Pa, USA, 2001.
K. A. Shafer-Weaver and L. M. Sordillo, “Bovine CD8+
suppressor lymphocytes alter immune responsiveness during
the postpartum period,” Veterinary Immunology and
Immunopathology, vol. 56, no. 1-2, pp. 53-64, 1997.

Y. H. Park, L. K. Fox, M. J. Hamilton, and W. C. Davis,
“Bovine mononuclear leukocyte subpopulations in
peripheral blood and mammary gland secretions during
lactation,” Journal of dairy science, vol. 75, no. 4, pp. 998-

1006, 1992.

K. A. Shafer-Weaver, G. M. Pighetti, and L. M. Sordillo,
“Diminished mammary gland lymphocyte functions parallel

shifts in trafficking patterns during the postpartum period,”

Experimental Biology and Medicine, vol. 212, no. 3, pp. 271~
279, 19%.

L. M. Sordillo and K. L. Streicher,

immunity and mastitis susceptibility,” Journal of Mammary

Gland Biology and Neoplasia, vol. 7, no. 2, pp. 135-146,
2002.

“Mammary gland

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

C. Riollet, P. Rainard, and B. Poutrel, “Cells and cytokines in

inflammatory secretions of bovine mammary gland,”

Advances in Experimental Medicine and Biology, vol. 480,

pp. 247-258, 2000.

C. R. Mackay and W. R. Hein, “Marked variations in 7 ¢

T cell numbers and distribution throughout the life of sheep,”

Current Topics in Microbiology and Immunology, vol. 173,

pp. 107-111, 1991.

C. R. Mackay, W. R. Hein, M. H. Brown, and P. Matzinger,
“Unusual expression of CD2 in sheep: implications for T

cell interactions,” European Journal of Immunology, vol. 18,

no. 11, pp. 1681-1688, 1988.

C. R. Mackay, W. R. Hein, M. H. Brown, and P. Matzinger,
“Unusual expression of CD2 in sheep: implications for T

cell interactions,” European Journal of Immunology, vol. 18,

no. 11, pp. 1681-1688, 1988.

N. D. Machugh, J. K. Mburu, M. J. Carol, C. R. Wyatt, J. A.

Orden, and W. C. Davis, ‘“Identification of two distinct

subsets of bovine ¥ T cells with unique cell surface
phenotype and tissue distribution,” Immunology, vol. 92, no.
3, pp- 340-345, 1997.

C. Riollet, P. Rainard, and B. Poutrel, “Cell subpopulations
and cytokine expression in cow milk in response to chronic
Staphylococcus aureus infection,” Journal of Dairy Science,
vol. 84, no. 5, pp. 1077-1084, 2001.

B. A. Mallard, J. C. Dekkers, M. J. Ireland et al., “Alteration
in immune responsiveness during the peripartum period and
its ramification on dairy cow and calf health,” Journal of
Dairy Science, vol. 81, no. 2, pp. 585-595, 1998.

R. Miller, M. Paape, L. Fulton, and M. Schutz, “The
relationship of milk somatic cell count to milk yields for
Holstein heifers after first calving,” Journal of Dairy Science,
vol. 76, no. 3, pp. 728-733, 1993.

C. Concha, O. Holmberg, and B. Morein,
and response to mitogens of mammary lymphocytes from the

“Characterization

bovine dry-period secretion,” Journal of Dairy Research, vol.
47, no. 3, pp. 305-311, 1980.

C. Concha, O. Holmberg, and B. Morein, “Proportion of B-
and T-lymphocytes in normal bovine milk,” Journal of Dairy
Research, vol. 45, no. 2, pp. 287-290, 1978.
C. S. Lee, F. B. Wooding, and P. Kemp,
properties, and differential counts of cell populations using

“Identification,

electron microscopy of dry cows secretions, colostrum and

milk from normal cows,” Journal of Dairy Research, vol. 47,

no. 1, pp. 39-50, 1980.

N. Boudjellab, H. S. Chan-Tang, X. Li, and X. Zhao,
“Interleukin 8 response by bovine mammary epithelial cells

to lipopolysaccharide stimulation,” The American Journal of

Veterinary Research, vol. 59, no. 12, pp. 1563-1567, 1998.

Y. Wang, D. S. Zarlenga, M. J. Paape, and G. E. Dahl,

CD14 the

lipopolysaccharide,” Veterinary

“Recombinant bovine soluble sensitizes

mammary gland to
Immunology and Immunopathology, vol. 86, no. 1-2, pp. 115
-124, 2002.

L. Sutra and B. Poutrel,

pathogenesis of bovine intramammary infections due to

“Virulence factors involved in the

Staphylococcus aureus,” Journal of Medical Microbiology,



EREEM R 2R BE2S

SERR304E 4 A

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

vol. 40, no. 2, pp. 79-89, 199%4.

J. B. Wardenburg, W. A. Williams, and D. Missiakas, “Host

defenses against Staphylococcus aureusinfection require

recognition of bacterial lipoproteins,” Proceedings of the

National Academy of Sciences of the United States of

America, vol. 103, no. 37, pp. 13831-13836, 2006.

S. Akira, and O. Takeuchi, “Pathogen

recognition and innate immunity,” Cell, vol. 124, no. 4, pp.
783-801, 2006.

N. W. J. Schroder, S. Morath, C. Alexander et al.,
“Lipoteichoic acid (LTA) of Streptococcus pneumoniaeand

S. Uematsu,

Staphylococcus aureus activates immune cells via Toll-like
receptor (TLR)-2, lipopolysaccharide-binding protein (LBP),
and CD14, whereas TLR-4 and MD-2 are not involved,” The
Journal of Biological Chemistry, vol. 278, no. 18, pp. 15587~
15594, 2003.
S. E. Girardin, L. H. Travassos, M. Hervé et al.,
“Peptidoglycan molecular requirements allowing detection
by Nodl and Nod2,” The Journal of Biological Chemistry,
vol. 278, no. 43, pp. 41702-41708, 2003.
S. Morath, A. Stadelmaier, A. Geyer, R. R. Schmidt, and T.
Hartung,
aureus is a potent stimulus of cytokine release,” Journal of
Experimental Medicine, vol. 195, no. 12, pp. 1635-1640,
2002.
R. Schwandner, R. Dziarski, H. Wesche, M. Rothe, and C. J.
Kirschning,

“Synthetic lipoteichoic acid from Staphylococcus

“Peptidoglycan- and lipoteichoic acid-induced
cell activation is mediated by Toll-like receptor 2,” Journal of
Biological Chemistry, vol. 274, no. 25, pp. 17406-17409,
1999.

P. Rainard, A. Fromageau, P. Cunha, and F. B. Gilbert,
“Staphylococcus aureus lipoteichoic acid triggers
inflammation in the lactating bovine mammary gland,”
Veterinary Research, vol. 39, article 52, no. 5, 2008.

S. Bougarn, P. Cunha, F. B. Gilbert, A. Harmache, G
and P. Rainard,

molecular patterns enhance expression of immune defense

Foucras, “Staphylococcal-associated

genes induced by IL-17 in mammary epithelial cells,”
Cytokine, vol. 56, no. 3, pp. 749-759, 2011.

K. A. Daly, S. L. Mailer, M. R. Digby et al.,
analysis of tammar (Macropus eugenii) mammary epithelial

“Molecular

cells stimulated with lipopolysaccharide and lipoteichoic
acid,” Veterinary Immunology and Immunopathology, vol.
129, no. 1—2, pp. 36-48, 2009.

T. Taniguchi, “Cytokine signaling through nonreceptor
protein tyrosine kinases,” Science, vol. 268, no. 5208, pp. 251
-255, 1995.

D. J. Hall, C. Brownlee, and C. D. Stiles,
potent regulator of JE and KC gene expression in quiescent
BALB/c fibroblasts,” Journal of Cellular Physiology, vol.
141, no. 1, pp. 154-159, 1989.

A. M. Alluwaimi and J. S. Cullor,
expression patterns of bovine milk during middle and late

“Interleukin-1 is a

“Cytokines gene

stages of lactation,” Journal of Veterinary Medicine, Series
B, vol. 49, no. 2, pp. 105-110, 2002.

C. M. Leutenegger, A. M. Alluwaimi, W. L. Smith, L. Perani,
and J. S. Cullor, “Quantitation of bovine cytokine mRNA in

60)

61)

62)

63)

64)

65)

66)

67)

68)

69)

70)

71)

72)

73)

milk cells of healthy cattle by real-time TagMan polymerase
chain reaction,” Veterinary Immunology and
Immunopathology, vol. 77, no. 3-4, pp. 275-287, 2000.

S. Redpath, P. Ghazal, and N. R. J. Gascoigne,
and exploitation of IL-10 by intracellular pathogens,” Trends
in Microbiology, vol. 9, no. 2, pp. 86-92, 2001.

G. Trinchieri,

“Hijacking

“Cytokines acting on or secreted by
macrophages during intracellular infection (IL-10, IL-12,
IFN- 7),” Current Opinion in Immunology, vol. 9, no. 1, pp.
17-23, 1997.
K. Persson-Waller, 1. G. Colditz, and H.-F. Seow,
“Accumulation of leucocytes and cytokines in the lactating
ovine udder during mastitis due to Staphylococcus aureus and
Escherichia coli,” Research in Veterinary Science, vol. 62,
no. 1, pp. 63-66, 1997.
M. R. Barber and T. J. Yang,
nonmastitic and mastitic mammary secretions: presence of

“Chemotactic activities in

interleukin-8 in mastitic but not nonmastitic secretions,”
Clinical and Diagnostic Laboratory Immunology, vol. 5, no.
1, pp. 82-86, 1998.

R. Pareek, O. Wellnitz, R. van Dorp, J. Burton, and D. Kerr,
in LPS-challenged
bovine mammary epithelial cells,” Journal of Applied
Genetics, vol. 46, no. 2, pp. 171-177, 2005.

C. Burvenich, G. V.-V. Messom, and A. W. Hill,
insights into pathogenesis of mastitis,” Flemish Veterinary
Journal, p. 236, 1991.

H. J. Korhonen, “Bioactive components in bovine milk,” in

“Immunorelevant gene expression

“New

Bioactive Components in Milk and Dairy Products, W. P.
Young, Ed., pp. 15-42, Wiley, Ames, lowa, USA, 20009.

H. Korhonen and A. Pihlanto, “Bioactive peptides from food
proteins,” in Handbook of Food Products Manufacturing:
Health, Meat, Milk, Poultry, Seafood, and Vegetables, Y. Hui,
Ed., pp. 5-38, John Wiley & Sons, Hoboken, NJ, USA, 2007.
H. Korhonen and A. Pihlanto,
peptides-opportunities for designing future foods,” Current
Pharmaceutical Design, vol. 9, no. 16, pp. 1297-1308, 2003.
H. Korhonen, P. Mamila, and H. S. Gill, “Milk
immunoglobulins and complement factors,” British Journal
of Nutrition, vol. 84, no. 1, pp. S75-S80, 2000.

A.J. Guidry, M. J. Paape, and R. E. Pearson, “Effect of udder
inflammation on milk immunoglobulins and phagocytosis,”

“Food-derived bioactive

American Journal of Veterinary Research, vol. 41, no. 5, pp.
751-753, 1980.
S. C. Nickerson,
an overview,” Journal of the American Veterinary Medical
Association, vol. 187, no. 1, pp. 41-45, 1985.

A. Musoke, F. Rurangirwa, and V. Nantulya,

“Immune mechanisms of the bovine udder:

“Biological
properties of bovine immunoglobulins and systemic antibody
responses,” in The Ruminant Immune System Health and
Disease, pp. 391-408, Cambridge University Press,
Cambridge, UK, 1986.

E. Wilson and E. C. Butcher, “CCL28
immunoglobulin (Ig) A plasma cell accumulation in the

controls

lactating mammary gland and IgA antibody transfer to the
neonate,” The Journal of Experimental Medicine, vol. 200,
no. 6, pp. 805-809, 2004.



ERREEM A S® BB 2 S

ERL304: 4 A

74)

75)

76)

77

78)

J. E. Butler,
review,” Veterinary Immunology and Immunopathology, vol.
4, no. 1-2, pp. 43-152, 1983.

T. J. Newby and J. Bourne, “The nature of the local immune
of

“Bovine immunoglobulins : an augmented

system of the bovine mammary gland,” Journal
Immunology, vol. 118, no. 2, pp. 461-165, 1977.

J. E. Butler, C. F. Maxwell, C. S. Pierce, M. B. Hylton, R.
Asofsky, and C. A. Kiddy, “Studies on the relative synthesis
and distribution of IgA and IgG1 in various tissues and body
fluids of the cow,” Journal of Immunology, vol. 109, no. 1,
pp. 38-46, 1972.

G. M. Barrington, T. E. Besser, W. C. Davis, C. C. Gay, J. J.
Reeves, and T. B. McFadden, “Expression of immunoglobulin
Gl receptors by bovine mammary epithelial cells and
mammary leukocytes,” Journal of Dairy Science, vol. 80, no.
1, pp. 86-93, 1997.

C. S. Lee and A. K. Lascelles, “Antibody-producing cells in
antigenically stimulated mammary glands and in the gastro-
intestinal tract of sheep,” The Australian Journal of
Experimental Biology and Medical Science, vol. 48, no. 5,
pp. 525-535, 1970.

Za74—lb

S624FE 3 H @ HERERERERE REIER
ELAREA T

SE2FE4 HA~H 143 H : L FIERRSE
EAEER RS E ITEE

H14E4A~H3E3H : (k) ot sk
TSP TTT 7R B

H3FE4A~H64E3H : HElEERFRE
Bi EReEARgeRl LRk T (H
%)

H64EAA~HI4ESH : 7TIVN—KT7 A1 >
Tay A VERKRFCRE) B E

H 94 H~H204 3 A : HEERRY L
RIEWTERT e A E TR GhaT

H204E 4 A~H234 3 A : EutEsE st
WHern PR — 4 EEEE

H234E 4 A ~H274E 3 A : U 8t
WHFCHT FEHNES 2R AR ST e b BT
pa=|

H274E 4 A~ « FRRFEEHE B EmroE s
JRAEIFS T ek FEHES R AR L =
d1=v b




