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A AEOIBRITIBILER & BB DAL D WELY A 7 VTR, F ORISR
FOMSEENE(L T D, WEHEIIDREZOWHL W & Z0%K 1 0 » Al
DIEFICHIH DT ON DR B0 D, ZORIEIRLZ Y VI T E
Ao 2 » BENCHELZEILE L, ROWIHIFENITHZ TOABRDIENE, FHEE
NiThbnbd, WHBEEAL L BLIZ, FOHUH (mammary gland secretion:
MGS) ([ZIFIR EFMBICHRETIARENAE I TRY, HET0LEMEL
2 OBMEKPLERIND, MGS FORMEIZ~/ 277 —URHKHEL,
WNTY SBRE T ADEOIFFERBGEND, VU o/ BRIETHE, B#EE. non-T
/non-BfEN OGS B THESELREVWRE 2 L— 3 VEERT 2,

FLARAN OB RT3~ ARSI, AL EAZ O RITH L AES. &
IZMRBIZEMT 2 Z B LNTWE, T ORI bEAEH 5
VNTELELEI D G LI~ DOBAITIF CH DD, WA L ZABDOIIBRORZE L AT
LN T BEFZIE, Bx DV AT ARH0ICHBEET D 2 & BT T AR HEEE
N—EENZET LTV A ATREMEN TR E N5,

AT, T MRS ILRSEEDBEICB O THLAIRE Z2HE > T 5D L #
BAIL. MGS-T MOMEEL FMICEIT T2 Z Lok v, WELE & i Moz
JSEDEWERERT A L ERATZ, M1HOIC MGS-T M2 #ERT 257y
k (CD4'T #Ei, CD8'T #Hfa. ACT2 T Hifa, v § T #ja) OWIY A 7 v
DR OEBIZHE LI L, BELER T MlaB X OSRRMm T ML o
B 2T o 70, RIZ, WEHR X URILEO MGS-T MiEDOE~ DY 77 v M
DOWTEBETHEEABEZHEIT Lz, ZNOOFERNS T MIEIC X 2 LIRS EHE
& FDOHEIEIZ DWW TEREITo 72,

F2E WIYA I TEED It T RO E)

MGS Z# /5B LM Z 520 BE L7218, LEAENR LVE CHEAERE S & 5
WL, ZoMiEsE 7o —3A A N —TEHFLI-EZA (Fig. 1A~D), U
v REK (G1TGM17) 1389 15~40%., 7 2 77— (G1 " GM1Y) 13 50~70%.
FERIER (G1TGM1Y) 138 5~20% CTH -7z, UV /3BT T2 &2 —|2F— F &
i (Fig. 1A) N OMaz#T+5 ¢ (Fig. 1E, F) v~/ 77— FEREK
T e A CEEETRESSH CD2THIE (T HIFR) Thoir,

U3k — RO CD2, CD4 3 LN CD8'T LM LT IME A1
IWDETICE > TEE L7 (Table 1), CD4™T #Mpam =T EEH
(Peripartum) 7> WELENCHT TEIERWA, EILHNIIC AR &80 LT HREIL
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Bidm< 2oz, RN, CD8'T #IAEDLRITFEELSITITE DS, WIHHNIT
iTEm< 72, BABICAL LBWMELS 2otz ZNLODRERNL, MGS 70 T
MOV 7 > MERITWELEAIZIZ CD8TT HifafEAr (CD4/CD8 H<1), #2H.
HZix CD4™T MENL (R >1) CR2ZEPHALMNITR-T, S bIT, K
fHi Y »/3EKD CD4/CD8 L3k 2 THH DT, ZOMEEY & MGS U v /32D
CD4/CD8 EhiZMFH IR BB Hm W E R LTz, £72. MGS U /X
k> CD4/CD8 LEDEENIFLFLE A% DI & SIRERTOBAD NIRETH -7
(Fig. 2), Z D& & 0OILPAEHMEE (SCC) DEE)NL CD4/CD8 LLOEE L &
WRBEAER Y b (Fig. 3), WD MGS OEM 2 T #MiEY-7+ > hTh
5 CD8" T MpanZ <k ACT2 EWIH LT 5 FERTHa=—2 YTy hT
BB, I TIZIZ O CDSTACT2 T MifaI13ZE L <D Lz (Table 2),

MGS 2> boyBE L7 BEigEkE 2 - 3) > A (ConA) THIE L mRNA %
RT-PCR ¥ T L7z (Fig. 4), ZO/FER. &ILH D MGS BTl PBMC
ERUMNENLU EDOFHL~LD IL-2 BLONIL-4 mRNA 2SI 7=05, WL
o MGS EERTIZIZN 50 mRNA [FRHEN2hro7-, IL-2 & 114 133t
W~ T MRENPOELEINDITA N IA U THHOTWHIA L HEIHIHDO MGS-T #
flE~A b=z IR T AINEMEN R B, BIBHEMIZERSD T MIETH
DI ENALNTRS T,

B3R I THMEEOTRIVEBE LRMETHIEE OV T &y MERDHLE

MGS-T #faD¥ 77y MERZMIH., WHH, EZILHD 8 X7 —IZB\
T, Vo3gks—MADO T ffa (CD2Y /) o —Er 7=k LTRLE
(Table 3. Fig. 5), MGS-T MiIZWFLEAIZ1E CDS™T Mfa@E(r (CD4/CDS
=0.47) TEILHICIT CD4™T #IREN (REk=4.35) TH Y. #IHIIEEHD
FRIMRY 72y MER (Rk=1.15) Thol, AERTIZI 3 #17—D7 1
—H% A MA R —%ITHZ LIZE Y CD27CD4 CD8 Ml DIFEIENHIH T b
I ol, ZOV Ty MIWHBIZEZFEL (Fig. 5). K#E5» ACT2
& TCRy § & %K L7~ (Fig. 6. 7), T filaL &% — (TCR) v § H&E 3
HWLTWA, By 6 T MDD MGS FOEE LS T THRENEN ST, AE
BRCEDOFENPHER TE -, ACT2'T MR & FRRIZy 6§ T MAIZINFLEID MGS
IZHEWBEAEAD MGS 1213472 < (Table 3). K472 CD8™T #Mifa & CD4~
CDS T fifas b &S hi- (Fig. 6. 7). £L T, v 6 THBEOKREZIL ACT2
ZEH LT (Fig. 8), FIED ACT2'T #ifa L v § T MAZIZInFLE & w3l H
DENDOFRER 2R THEE L (Fig. 6. 7).

wio, BB LR G-IE) BXOFMM (PB) T Aifa & isslEioo MGS-T ##
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s o7y MERO B EIT o7, i-1E-T #i2iL CD8'T Mgz (CD4/CD8
H=0.13) T. CD4 CD8 T HIfADLLEMREWZ & (Table 4, Fig. 9), ACT2"

T ffal v 6§ T MEOEKEIENEL . THLDDKRERSIL CDS'T Mg CD4™
CD8 T #iaTHBHZ & (Fig. 10, 11), v 6§ T MAEOKE/ZIE ACT2 2RI L
TWw5 ACT2 y ST MR CTH A Z & (Fig. 12) b, WHH DO MGS-THE &
Y7y MERBFERIZEE LWz, —F, PB-T MWL D MGS-T##
Ja & iZ &2 CD4TT #MaMENL (CD4/CDS8 th=3.44) T, ACT2 T #ifa& v 6 T
HRLTFER I 220 72 (Fig. 10),

FEA4E it THEY 72y b OB

WFLE & BEHLEA D MGS 254 T MV 7 v b % MACS BEKAIE o BEE
THEBEEL, 1 CD3 HiE TR L7~#%. RT-PCR IETHA Mo v L BlERE S
FO mRNABBEDOT a7 7 A4V o T 21To 72,

MGS @ CD4*T I CIZWeL#fIz IL-2, IFN-y . TGF- 8 ® mRNA 23,
$LEAIZ IL-2, IL-4, GM-CSF, IFN-y, TGF- 8. TNF- «, CD40L, FasL, IL-2R
®» mRNA 23fRH X (Fig. 18), TNODOFREITE TWHE L V&I OF
DNEZIZE»-7= (Fig. 14A), k- T, CD4™T MWLy, ZILMDOEE
FHREBREOEWVIZICEN 2D EEZ BN, —F5., MGS @ CD8'T #iaT
IRINELER & ELELEIC IR L7 mRNA O 7' 1 7 7 A LIk & < Bl o Tz (Fig.
14B), IFN-vy . IL-2, FasL, IL-2R ORBEITWIH LV LABOFNEEIC
E< . T GM-CSF. TGF-B. TNF-a. c-kit OFRBREITEIE L 0 WAL
DFEREL ., BT TGF-B & c-kit IZBWTHEENED b, BEFEWN &
(2. c-kit mRNA [ZWFLEAD CD8 T MDA X1, KT IL-4 & CD40L
? mRNA IZEEFLEI D CDA T a0 Atk sz (Fig. 14A. B),

WHEAD MGS Dy § T #fa & ACT2VT #lE mRNA RBDO T a7 7 1 )L
DWFEID CD8™T MifaDZ 4 & FEFITEREI L Tz (Fig. 15, Fig. 16), L
L. v 8T HifaD TGF- B, TNF-«. c-kit. IL-2R mRNA OFREITWALD
CD8' T HIFAD LD LY HFEIZE ST, I biZ, ACT2 T #ifad c-kit & IL-
2R mRNA OEBHFEIZ CDS"T MilgaD b D LY 7{5“ oy § T HIIEBO L
DEVITEN 5T, Lo T, TGF-8. TNF-a. c-kit. IL-2R mRNA OXEE
IZiZy 8 T A >ACT2 T MAE > W FLEAD CD8 T M L VS EBEARH B 2 & A3
B &N o T,

—184—



S

FEOE KRAEEBER

AR THLFEO MGS 12X T MR EEN TR Y, WIHHIZIX CD8T
T MEEBBOLIZ, EIHITIT CD4YT HMFEMBALIZ /2 ) . CD4/CD8 HridbslL ¥
AT NS TEEINTHIEERH L, ZORBRTMAL & LA OILIREE
DOFEICEE&EE2HEY T a7y "R L Y Fhht MGS-T HpaY
Ty NOBMEIZENAZ L ETRTHLOTHo T,

MGS @ CDS8*T #ifgid mRNA EE 707 7 A L WHE & I CTHS
DNZEIZ > Tz, ZHTgLE o MGS-CD8'T #laTidy 6 T #la & ACT2"

THROEENE L, BHAEDO MGS IZIZZD 2 20% 7y MIFEALYEE
NBRNWZEBRFRRTHDEEZ N, FHULFEEZ, v 6T flgs ACT2'T
HERR I XIS FLEAFLIR D REAE RS O A IR BBE L TV A Z L 2T T 56 D
Th D,

y 8T #if, ACT2*T #if2D mRNA 711 7 7 A VWi CD8™T ik
DFEN EFELMENE L. TGF- 8. TNF-o . c-kit, IL-2R mRNA ORREIZE
NEOY Ty MZBITDy § THIAOERIEFE L TEM L, Lo T, ACT2
"THEFE L CDS*YT HEATIZZEIR L7z Z 5 D mRNA (3 RKE 423y 6 T fifE (ACT2
Ty 8T ML CD8" vy 6T MEE) ICHFETE I ENRRENTE, EHIT, W
#H CD4A™T MBI Z 5D mRNA 21 AERBE Lo 7, UbDZ &
b, WEED MGS-T MAIZIBWTHEE TS TGF-5., TNF-«. c-kit, IL-2R
@ mRNA (%, KEm23y 6 T HRRICHET 2 FREREY, 202 &b TGF-
B. TNF-a. c-kit. IL-2R IFHMRICBIT Dy 6 T MROEEICESBEFEL T
BHERBDNWS,

TGF-BIX THIFADHESE & A "N A VEAZREET DI ENMLNL TV D,
AAFFETIE CD4™'T IS THRH SN2 T?D mRNA O L CD8'T M TD
IFN-y ., IL-2, FasL., IL-2R mRNA OFIRIIE I E L CWALE TIET L
TV, CD4'T MfEIXIZE A ER o BT MIIBTHDZ &, KL a BT Mk
M HRDEIEI D CDS'T #l21% IFN- v . IL-2. FasL, IL-2R mRNA % %34
B NG, WHBICIE e BT MDY A 5 A > mRNA OFEBEZHH &N T
WBZ ERRR SN, £i2, mILHE RSO CD8 Hilah, v 6T 4
MW E IV ERIT o BT MDD, ZNISH21D 5T, 20O mRNA
7Ty A IEILEIO CDSTT MO LD L ITHALNNIERY . ¢y §T HMiED

DIZEPI LT W, ZORFRLWIELBIC CD8  a BT MDY A N A
mRNA RENEIENTVWAIEEXHFTHHLOTH D, —FH, WILE D MGS
%< EENDy 6T METIZ TGF-58 mRNA OFEERMLTD SN, Zhb
DOFRERIT. WIHBOILBRICB Ty 6T MEIPOELESNS TGF-823a 8T #
R0 mRNA OFBEME AN HESEHZFETHZ L 2R TEHDTH S (Fig.
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18),
TNF- oI~ r 77—V EFRROFEICERERTA I THY,

IFN-v L BHRNICEE N OCARMROERE L HEEEZEHRT 5, Lo T,
WL TIZy 6T MKENDLEASIND TNF-o & IFN-v ZBRREZEEH 0
L AR HEE A R TS L E 2 6D (Fig. 18),

c-kit X SCF V&7 #—%a— N3 230, vV ADOBE LK TII LRI
SCF 2EA LT IL-2 ZDH A b IA > EHROIT c-kit V27X —%2HETD
vy 6T MM DHEHE L IEME(LE R T, VIVIBRICB Ty § T MlEIX EERNIZBE
T3, LoT, WREFLBE LREOELMEEZZEZS L. LRITBN TS LM
FANBELEEIND SCFIZ LY v § THIlARDFEMHLBThh b &E 2 b5 (Fig.

18), IL-2R i T MAEAEMEALT 2 S MEREICERNEMTL0FTHD, £
@nﬁNAﬂy@TM@T%%ﬁLTPK_&i\ﬂ%iﬁf@ckaf75
—&N Ly S THIROIEHELBNR I A Z E2XFHFTH LD TH D,

Dz &b, WHHO MGS-a 8T MIITESZEETH D, ZivL c-kit
Le 7 H - L TEEE Ly 6T MIEOEATS TGF-BICL VFHFEEINT
TEMPRBEI N, ZAUTL Y, WEHEIARD v § T ML ERHRRE O 5 W
BT A &) BRI BN E 2 IEI L TV A0S LIVRV, EO—F T, i
HEFARD v 6 T HIFEIZREE LR CORIERE#ED L 512, AR R L&
BrEgEOL L TR %ﬁrﬁ&i@ibi%@%ﬁuﬁ<%%bfbék%l%
b,

ACT2'T #IREITvgLEI > MGS & i-IE 288 EET S T MY 7k
KN Choto, Lol ACT2'T MARICEEL L7 mRNA 13=EI12 ACT2 y 6 T #
FRIZHEI L TEY, ACT2 T Mg E 2 mRNA 727 7 A /L&) HDIFER
S hotz, Lo T, ACT2'T MRIIBEDREFEN T T = 7 ¥ —Hie
BBV Ty TR EEEOY Ty M b e D RERS M O HRALE
HcharrEEREWVEBbNs, LoT. ACT2 5 F DRIk Ry R —
T VLT E R LM EFEEREIT O D5 %1%57“&%%16
ha (Fig. 18), WHFHIZIZ ACT2'T Mfa ACT2 Z#EESF L& L THEES
IR A~F— I 7 L, BILEIC T B AERR OBHEIC i@i&ﬂ%t@ﬁﬁﬁ%
MEEHE L. ACT27T MEITHIREEZEZ T2 8B 5, ACT2 2XRBET
LHRAITIZE AN CD8'T #Mla T, CD4'T MliX <A ThH B, I56iz
vy 8T MIRROKRERS L ACT2 FURERET D, ThoDZ &b, WHLY A7
NEBEL T MY 7% v N OBREISOEENIFRN DO ACT2TT Ml HERE
M—RTHDHEEZDZENTED, LD MGS Tix SCC DN~
ZEnh, EIHENCITILRBRE OB X 0 RELTF O B RS IR AT
BrEZ NS, FOBEILHDO MGS T T #IED CD4/CDS8 that PB OF# &
DHm< ed Z id, AWIRAIZ PB-T MRS FEA L7z Z Loz, $LERN O ACT2
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TTHIRSED LR, BIAHEEEZAZLENTES,

CD4"T #fa. AT~/ S—T ML 28BN T, IFN-y ZEELTSH T ~
NoX—1 (Thl) #ka & IL-4 AT D T~ L3—2 (Th2) MR KBS,
AHFFECITIEIA D MGS @ CD4"T #fEix IFN-y mRNA ZFIH L7238 L4
mRNA [ZEHET, AL DO L DILIFN-v & IL-4 mRNA %85 L7, Lo T,
Thl HERRIZIFLER & A D MGS IZ7FET 523 Th2 M iTezel 3 MGS 7207
WHEET D Z EBBELMNIE 7=, LT, CD40L mRNA 13&3.80 CD4'T
MR DA THE L, FasLmRNA § E7- & A DA THRE L 7-, CD40L & FasL
% B #ilE LD U H o RTHB CD40, Fas IZfEA L. B HIEADIEME(L & HIFGSE
EENFENFET S0, T-B MIBMBEERICBWTEERRE I ZH > TV 5,
CD40L {2& % CD40 72XV > 73 B MROIEIE L Ig EAZHEST L L &
\Z Fas RIS, B Fas IR T A h—T R C@EEHIZ/22 5 (Fig. 18),
EHZIL4 ERE Ig 2N LRI DT R b— AL FFunb B ez
EhgE X1, —F, FURRRRERA LIZIEME L L2 REZ: B #I8IE Fas KIFEHET R b
— A THERREN D (Fig. 18), U LD &6, BAMAR COBM T M
Y7y hTHD CDAT HEOF D Th2 MEIIRMEAEE 2 EHE 7 b N
HEER T A Z LI K B AR B 575 Z LSRR & N7, S 61T, #ILE
DR TIIFIR LA BRE T 203, Z DOBFO IR EFEMIZIZIE Fas 2AFER
L. THIFRIZHHE L7z FasL ICE D TR F—V ARFEINDAEEENEZ L1
% (Fig. 18),

INETHEATLELSIT, WROBREFR, FI T MY 72y OB L
BRI L B CRELS ERD ZEDRHELMIIR -T2, LBEOMBE R
TAHRBEMENGIEAR & BEY, BICOmBICENT 2Dk, WELE L B,
HAVITEELE E B OBATHIORMITEE OFE R /2 5 ZB RN HFET B0,
EBLOBRERLHOMBEERET D Z LN TETAEHEEN —BNICETT 5
TEIERATALDEEZ NS,

AHFETIE T MBI L 55 RmE#E,. =& L TR LERAD T Miay~r
oy FOBRENIOWTEEMICEEIT 21T o 7=, LEMRE T #MBEOMEER, &
DICIXEFRE L DODORB VR EPRALNNIRD I EIZLY, ABREEDOXLA
HEEBEOND, ZOZ EPHBOLKHEBEORAIZESL D, I4 THEA
L TWAIBERORZ D IBRIZERTI2b0EEZI LN D,
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Fig. 1. Flow cytometry analysis of MGS cells. Panel A, B, C and D: Total MGS
cells. Panel E and F: MGS lymphocytes gated as shown in Panel A.
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Table 1. T cell subpopulations in the mammary gland secretions (MGS) and peripheral blood (PB) of cows at
different stages of lactation cycle.

Samples Stage of lactation cycle % of positive cells (mean+tSEM) CD4/CD8 ratio
(Number of samples) CD2 CD4¢ CD8 (mean+SEM)
Peripartum A (2) 38.0+2.8 16.5+4.9 26.5+9.2 0.73+0.46
Peripartum B (10) 64.0£17.5 34.7+14.5 35.6+6.2 1.02+0.56
Early lactation (13) 88.5+3.8 26.2+11.5 53.1£7.6 0.52+0.27

MGS lymphocytes Late lactation (6) 84.3+8.4 33.3+7.8 43.0+8.7 0.80x0.22
Early dry (4) 68.5£19.8 35.349.3 25.8+9.9 1.47+0.38
Middle dry (6) 87.2+4.1 68.3+8.4 16.3+1.8 4.26+0.92
Late dry (8) 80.1+18.6 56.5+14.1 17.8+7.3 3.42+0.70

PB lymphocytes Late lactation (4) 47.5£13.4 28.0+7.1 12.5+2.1 2.30+0.34
Late dry (4) 58.5+0.7 - 37.0+2.8 19.5+3.5 1.95+0.43

Peripartum A: Within 48 h preparturition, Peripartum B: Within 48 h postparturition, Early lactation: Within 90d
postparturition, Late lactation: Greater than 90 d postparturition, Early dry: Within 14 d after drying off, Middle
dry: 14 to 45 d after drying off, Late dry: Greater than 45 d after drying off.
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Parturition

Fig. 2. Variation in CD4/CD8 ratios of T cells in MGS during the
lactation cycles.
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Fig. 4. IL-2 and IL-4 mRNA

expression in the mononuclear cells
isolated from MGS during dry (1-4)
and lactation periods (5-8) and from
the peripheral blood (9, 10).



(A) 1000 Table 2. Percentages of T cells expressing CD8 and/or
. ACT2 antigens in MGS during lactation and dry period.
W e ®
.5 = Antigen % of positive cells (mean + SEM)
= g 100 * e : : :
B O ° Lactation period  Dry period
S 3
g . * cD4* 93.8+15.4 (4) 67.3+8.2 (6)
©
8 = 10 o cps* 54.0+11.2 (4) 18.746.4 (6)
= 2 . e
3 ¢ ACT2" 55.3+26.4 (4) 8.3+1.3 (6)
1 . CD8'ACT2"  40.0+20.4 (4) 5.2+0.8 (6)
0 20 40 -40 -20 0 . :
(B) 6 Values in parentheses are number of specimens.
[+]
5 L [«]
.8 )
2 o
m -
P ’ © o W CDS"T cell
a 3 F o o° Lactation
g ® MGS CD4"T cell
<
8 27 ° . D CD4™CD8™T cell
1} Ogo ) Colostrum ®| CD4*CD8* T cell
O -l 1 L 1. 1 1 J&i ]
[
0 20 '%0 -40 -20 O Dry MGS
Days after Days before L L L
drying off parturition 0O 20 40 60 80 100

Fig. 3. Correlation between the variations in
somatic cell concentrations (A) and CD4/CD8
ratios (B) of MGS during the dry period.
Samples obtained during early dry period and
late dry period were expressed as days after
drying off and days before parturition,
respectively.

T cell subsets (mean %)
Fig. 5. Mean percent of T cell subsets in MGS. The
percentages of T cell subsets are expressed as (the percent
of positive cells)/(the percent of CD2* cells) X 100.

Table 3. T cell subpopulations in MGS at different lactation stages.

Positive cells (mean percent = SEM) *

Phenotype Lactation MGS Colostrum Dry MGS
(n=12)° (n=8) (n=12)

CD4* 24.0+13.9 50.2+8.7** 72.5%8.8%*
CDhsg* 58.8+12.7 45,7+7.9 19.5+6.7%*
CDh47CD8~ 17.1x10.1 O:0** 8.0+5.9*
CD4"/CD8 ratio v 0:47£0.36 1,15+0.44* 4.35£2.17%%
ACT2* 62.2+19.4 24.0£10.1%* 7.0+2.9%*
CD4*ACT2" 2.6+1.8 2.7+1.3 2.3+1.4
CD8*ACT2" 44.1%18.1 18.1+5.8%* 5.6£2.1%*
CD4'CDETACT2" .. 16.6+142 020% L0207
TCRvy & ° 29.4+13.8 12.6+5.4* 1.7+0.8%*
ACT2*TCRy &6 * 26.1+13.4 10.7+5.6* 0.3+0.5%*
CD4"TCRvy & * 1.1£1.6 1.0£0.7 0.8+0.9
CD8*TCRy &6 * 12.744.9 8.7+0.9 1.9+0.7%*
CD4 CD8 TCRy 6 * 16.2+11.7 00+ 0+£0**

*The percentages of T cell subpopulation are expressed as
(the percent of positive cells)/(the percent of CD27 cells) X 100
® Values in parentheses are numbler of samples.

* p <0.05 and ** p < 0.01, as compared with the same subpopulation in lactation MGS.
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Lactation MGS Colostrum Dry MGS
CD4*CD8*
3% 39% 13%

CD4-CDS8" B8 ACT2*T cell
[ ACT2 T cell

Fig. 6. ACT2+ T cell subpopulation in MGS at different
lactation stages.

Lactation MGS Colostrum Dry MGS
+
CD4'CD8* T cell subsets (mean %)

1%

3% 1% 2%
o
; B CD8"Tcell BCD4"T cell OCD4 CD8 T cell
@4‘CD8‘ Fig. 9. Mean percent of T cell subsets in MGS
during lactation period (Lactation MGS),

intestinal intraepithelium (i-IE) and peripheral
blood (PB). The percentages of T cell subsets are

1%

CD4°CD8" BB TCRy 6 *cell expressed as (the percent of positive cells)/(the
CJTCRy 6 ~cell percent of CD2* cells) X 100.
Fig. 7. TCR v 8 *cell subpopulation in MGS at different
lactation stages.
Lactation MGS Colostrum Dry MGS
3% 2% 119 1% 7%
26% o
15% B TCRy 6 *cell
P ACT2* T cell

JACT2 TCRy § ~cell

36%

Fig. 8. Coexpression of TCRy 8§ and ACTZ2 antigen on T cells in MGS at different lactation stages.

Table 4. T cell subpopulations in MGS during lactation period (Lactation MGS), intestinal
_ intraepithelium (i-IE) and peripheral blood (PB).

Positive cells (mean percent = SEM) *

Phenotype Lactation MGS (n=12)" 1-IE (0=3) PB (0=7)
CDh4* 24.0£13.9 7.4%£2,5** 67.3+£6.2**
cDs* 58.8+12.7 60.6£7.6 20.3+3.6**
CD4~CD8~ 17.1£10.1 32.0+5.6* 12.5+4.6
CD47/CD8" ratio 0.470.36 0.13+0.06 3.44+0.81**
acte 62.2+19.4 79.7£14.7 7.32.6%*
CD4*ACT2* 2.6+1.8 1.6£1.7 4.6£1.9*
CD8*ACT2" 44.1£18.1 60.0£14.7 3.5+2.5%*
CD4-CD8 ACT2* 16.6x14.2 17.2+4.3 1.3+1.6*
TCRy 5 20.4%13.8 23.3+2.1 3.1:L.9%%
ACT2'TCRy 6§ * 26.1+13.4 21.3+2.1 1.4+1.0%*
CD4*TCRy 6 * 1.1x1.6 0£0 0+0
CD8*TCRy 6 * 12.7+4.9 6.3£2.5%* 2.0£2.6%*
CD4-CD8 TCRy § * 16.2411.7 16.1+1.3 1.8+2.4%*

®The percentages of T cell subpopulations are expressed as
(the percent of positive cells)/(the percent of CD2*cells) X 100.
® Values in parentheses are numbler of samples.
* p <0.05 and ** p < 0.01, as compared with the same subpopulation in lactation MGS.
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Fig. 10. ACT2* cell subpopulation in MGS during lactation period (Lactation MGS), intestinal intraepithelium
(i-IE) and peripheral blood (PB).
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Fig. 11. TCRy 6 *cell subpopulation in MGS during lactation period (Lactation MGS), intestinal intraepithelium
(i-IE) and peripheral blood (PB).
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Fig. 12. Coexpression of TCRy 8 and ACT2 antigen on T cells in MGS during lactation period (Lactation MGS),
intestinal intraepithelium (i-IE) and peripheral blood (PB).

Lactation Period

Fig. 18. Profile of mRNA expression of cytokine and cell surface molecules in CD4*T cells from MGS during
lactation period and dry period. Lane 1:8-actin, lane 2:IL-2, lane 3:IL-4, lane 4:IL-6, lane 5: IL-10, lane6:
GM-CSF, lane 7: IFN-vy, lane 8 TGF-8, lane 9: TNF-c, lane 10: CD40L, lane 11: c-kit, lane 12: FasL,

lane 13: IL-2R.

—191—



CD4" T cells

p<0.05 ) .
0 p<005 Lactation period
M N M Dry period
140
p<0.05 p<0.05
< 120 |
2 rm p<0.05 p<0.05
% 100 - % . M pF_Ol‘OS p<0.05 p|<_IO-05
80 * *
o * I_‘
2 60
=
[
M40
20
IFN-v IL-2 GM- TGF-B TNF-a c-kit [IL-4 CD40L IL-6 IL-10 FasL IL-2R
CSF
<005 CD8"T cells
P M Lactation period
160 r M Dry period
140
3 120 gy p<005 p<0.05
i 100 F M M p<0.05
% " * * I p<0.05 p<0.05
S mor
E 60
[5)
40
20

L=]

IFN-v IL-2 GM- TGF-8 TNF-a c-kit IL-4 CD40L IL-6 IL-10 FasL IL-2R
CSF

Fig. 14. Relative mRNA expression in CD4* T cells and CD8* T cells from MGS during lactation period and
dry period. Levels of mRNA expression were expressed as (signal of the interest gene/signal of the B -actin
gene) X 100 for each sample. Results were expressed as mean + SEM (n = 4). Statistically significant
differences between lactation period and dry period were shown in the figures. * P < 0.05, as compared with
the other subpopulation during the same period.
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Fig. 15. Profile of mRNA expression of cytokine and cell surface molecule mRNA in y § T cells and CD8&* T cells
from MGS during lactation period. Lane 1:8-actin, lane 2: Ii-2, lane 3: IL-4, lane 4: IL-6, lane 5: IL-10, lane
6: GM-CSF, lane 7: IFN-y, lane 8 TGF-B, lane 9: TNF-«, lane 10: CD40L, lane 11: c-kit, lane 12: FasL,
lane 13: IL-2R.
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Fig. 16. Relative mRNA expression in vy 6 T cells, ACT2* T cells and CD8* T cells from MGS during lactation
period. Levels of mRNA expression are expressed as (signal of the interest gene/signal of the f-actin) X 100 for
each sample. Results are expressed as mean+ SEM (n=4). * P <0.05, as compared with CD8* T cells.
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AEORBICIIWIAB L HAB R H Y, WIH YA 7 VT, EEEE L BENELTD. HH
(mammary gland secretion:MGS) (ZIZFLAR EFHEFDY L/ Bk TH D T #Aid, B Mk, non-T/non-B i
MERESEN, THRAERORE 2 L—1 a3 UEERT 2. AFETIE, T HIEAIRGZEHEEIC
BT, FOBRERE S TS LRI L, MGS-T #ifgn& 4 7ty b (CD4* T #iig, CD8* T #Efa,
ACT2*THEAG, v 6 *THEM) OBREELFHEMICANT L, BRI LEAHOREEEL TOLREDEN
BEEETIZEEERE LT,

CD4+ T MRS RITEBES 2> SWFLENT 220 TIHE V25, BHBICA D LML CHLUEITE
<, —JF, CD8' T RITFEIIITEND, WA TEIELRY, ZABICADI LFMMELSR
o, LIcH o T,MGS O TH#HlEY 7 » MERIWILE T CD8 * T #ifaEz (CD4/ CD8 k< 1),
I TIICDATTHEEN (R>1) THDHZ LPHBEL, CD4/ CDS L OEENIEHHEAHK O
MéSHREROBMPDBEETH ., Tz, WA MGS OEMN2 THEY 77y N THDH CDS*
THIRDZIZACTR 2 FZ2RRT 22— RV T2y hTHDIZ L, 307 —DT7a—HFA kA
RU—I2X Y CD2*CD4~CD8 MM EET D L 2O THLMI Lz, REOY Ty MW
AEZZLSFFEIEL, KD ACT2 & TCR vy S EEZ R TDHZ LBERIN, b1, WAHOD
MGS-T DY 7 » MERD, HLELEME (G-1B) THREREIEFITELT S Z EnfEREN,

Wiz, W L EILEO MGS 264 THEY 7 v b % MACS SR o Bl THEEL, Y1 b
A v EMIBRRE S F @ mRNA EH B3N S iz, CD4 7 T MRIXWELE TIX IL-2, IFN- v, TGF-
B @ mRNA %, # 3L #] TiIIL-2, IL-4, GM-CSF, IFN- y, TGF- 8, TNF- o, CD40L, FasL,
IL-2R #HHE L, XHRERL2THWIH I VEILBOFREEILE»roT. —F, CD8*T MIFITWILIEA
CHHABTHEALILEMRNAD Y 0 7 7 A WITKES B2 o7, IFN- v, IL-2, FasL, IL2-R DI
ERWAHH IV EAHOFBEERICE L, GM-CSF, TGF- 8, TNF- a, c-kit D¥EBEEITEAH LY
WHHDOF &<, TGF- B & c-kit THEEPRD b, c-kit mRNA ZIHLEI D CD8 * T A2 T,
IL-4 & CD40L @ mRNA (ZE.HHI D CDA*THE TOARRER Lz, —F5, WHEHMGS Dy § Tz
& ACT2+*THEBR D mRNA BBRO 70 7 7 A L AFEIO CDS T HI L JEEICEL Lz, v & THIRR
@ TGF- B, TNF- a, c-kit, IL-2RmRNA OFREIIWFEO CD8*THR L ¥ bHFEICE <, ACT2
T HIFD O c-kir & IL-2RmRNA ORHEIZ CDS*THIA L V BEICE L7205y § THE I Y Eh-
Tro LEX W, MGS O THIEY 72> hDH A bbb A v LHIFEEE DT O mRNA FIRHBEH Lz Eh,
TGF- B, TNF- a, c-kit, IL-2R @ mRNA OFEHREILy § THIE> ACT2* T A2 >WHE CDS * T ##

BTHBHZ EBNRENT,

AIFEIZ, ABROBETR, ¥, THEY 72y POBKEBETRH L EABTREERS
TEERFEA L, EIHO THRIIEREET, WHHO T HEILESEE Th o7z, WIELBORS
BT kit LT EZ—EA L TESE (L LTy & THIFEDEAT S TGE- B2 XV, BRI EEREN
HEESNAT- D EERENT, 77, WAHIBRO y § THREEEFEESED L S IC, LBEK
HARE & i DL & TS LTS A BT D Z LRz, DED X YT, AL T
LB SREREICET 2 THREEICETIZOFMAREH LW REIS RSN, 2oz &id, 4
R D A= (KBS R DREBR 1T R B, WA THEINE L TV A HEROIRA & BB E OB Tk
TELOTHY, BE<FMEINd., I-T, BEE—RIE, ZhziEt (B OFMBEICETS
b D & LT,
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