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E M A KBE Y 7 F Y HA RS L, WA SNBRE, ) USBRY TRy b,
REFOUTY VEBEBICTTF )Yy F473IF—F (ADA) EHEEFAL. RERICIE, BEGICE
BETHLERRPMAD Lol R VA S 4 VERES%, %58 (VB) SHEary tu—VE (CH)

58D 2FIH;TTHERL 2.
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IgMEHEAMEUIZED 2 h o 7. VEEO ADATEEEIZL75:19IU/L T, CHM122+29IU/LIZH~TH
BhEEER L7 CDABMETHIRE & ADAEMED MR ERD b7z, VEOHMILHEES O
7)) VIRERCEH E AT, [gCLBE LIGARBICB W THELZSMEL /AL, IgCLRE & ADAERMED
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1. EC®IC

SRR EBETFOMENERS L Tz, 340
FOREFHRFIZIMILOAI L o THEFICE LN
5 [1]. @RS & FHIE S b BREDEETF O 9
L, WELRAMRRIIHR AT oBEREZ BATE [2],
MAFICELEINET A M I A U iZILhOMBEHE
ELTw3 [3] 2k, BAFROH A A vk
TOBHEPEBIN TS,

BEEZEMEKEHE (Enterotoxigenic E.coli:ETEC)
PFEICEORLET 5 &, BEHEREICL D DNBHEICA
B EEHEL BESERTELELTTRAZEETS.
FRKBET 7 F> (Brw o—X - 2 a—#,
7T Y R) TIRREHREICEST B LIRERRUE ST
AL THEHFETING SN, ZOPEFTFEO/NER
[ExHHET 52 LI VDETECON - BiE%HIEL T

EXBWIRRESS 21): 1-6, 2011

RSEZRC [4). BRESE TR, BRCXKBEY 7 5
VEHEEETLILICLY, FORBRHBREREOR
H SRR WHIE T b FHETFOREEIBI T 5 EHH
Hy, KEET 75 v EFNI RN RERESERE 2R
LTWAHREEITRIES N TV S,

ZZTABRTIE, WAERICBWTERLEZILTO
BARICKBEY 7 F v BE RS L, WY o8Bk
¥, VB Tey VBIURES O T ViEELH
ELC, KBHEY 25 o pRES 07 ) VIBEI
BIFTHEZMRE L. HbET) v BkoBIEP S
WHELRT) VREROEETDHY, ¢ FORERI
BWTTHIRREEOTE I 0P b IEELRBERETHH
EDERENTVWS [5,6] 7TF/ Vv F4T73IF—8
(ADA) {EEE ) By 7Ty P BLUGREI T
UVEEL OBERENR, Y BRI BREL
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2. MEBLUHE

MNATEEAR SR B ¥ ¥ —EFBBIC BV TEE
ENTW5, BRRNIEE,OKBIRERTC, WHO
California Mastitis Test (CMT) Z£&E#E (PLF A ¥ —:
HASETE, L) 25BHEc, BEMICOILCTChro
ToRNVA Y A VTERILA10E (BRE2~48) OHMAL%
WAL BRF 2 0ET O 2HICHT, KBEREY 2 T
YHERE (VR 2405 (PR ERFE)), av
bo—VEE(CE:30108) & L. KBEYZF &
AXKBE 75 [y /vl a—x - 2 z—%,
T YA) ISGFEAD L A AR 5ml F BT S
L7z,

FWRE, OELBOLHE WAL LTHRRLZ. I
B —THHANT v MBI ST R, HEEAOE
BRT R, 50ml 7T AF v 7 B ERICERRIC
BRELL 72
(1) WEPADAEES LV EEITOT Y VBE

HEH % 4T, 3000rpm, 154-E=LL, EBED
Felig % Bk L CBIBRL 287, MAewHRL V=
>~ (RENNET TYPEI from Mucor miehei - Sigma
Chemical, USA) 20mg% ZEE XK I mlCHERL-dD%
Lry=vEmeE L, BELAFEEALIOMCo%400uL
DEETRA L7z, 37C IO MEE L CHIEIL % 5E
&&7:%, 4T, 3000rpm, 150 EEL, FLiEZ
=72

FLIEF DIgGL, 1gG2, IgM, IgAERE IZ—TThEE
#:8% (Single Radial Immunodiffusion : SRID) # (T2
AF vy AFRY v T aY AT AR, EiR)
RREW

FUEADATEMERIE X, BREIC L 2 MEADARIZEH
¥y b (kuoFv2] AD-L:kusrvy, #ig) %
Bv, BRECEESHSITEE (T060R HEISITEE :
HIZBUWERT, WE) Tiio7z.

(2) WARUNEFHESLTY ONBRY T2y b

WAL DY YNERSBEEEHR (7] ICEL T o
oo SEELA-U oSERBLE 2me OPBSICEREL, 0
—# % AW T2 EBIMERE S (MEK-6258 : HANXE
TE FHI) LI BB HELR BYoE

/1. MHABEREEIOTY VBE

g w, U SEREDT 1 x10%me & = B & HPBSIZF
W, FOMBEEREZ1I0uLT21ome~A 71
F 2 — T3 L, Fluorescein isothiocianate (FITC)
Bk~ APLY 2 CD4sifk (MCA1653F : CD4REMETH
Fa), CDSPLfk (MCAS837F : CDSBE tTH#ifE), WC1Ht
& (MCAB838F : y oTHIE), IgMbifk (AAILJF : IgM
PEispa) (W dSerotec, UK) OEZE/ 7 a—F
VHRAEB Iy bu— L& LTOPBSE10ul 300
Z, 4CTCOTERLEET.

FACS Flow (HARNZ b - F4 vV Y, HE)
T3EPEE (550G, 34H) L7:#, FACS Flow 300 u4
AR EESY, Jo—% 4 P A—%— (FACScan :
Becton Dickinson, USA) Tl L7z, @7 — % 11Cell
Quest® W TN 4T o 7z, WHH ) VKKV T
+ty b OMREEKIL, VA NS APLELNIEERER
BB PR L L) o SEREE R WA L.

(3) #EEtniE

WEHLEIE, KEMOFIHEOZEDOKEICIZStudent
O thRsE, HREEE L ADATEMWME X OMBEEROK
2 1ZPeasonD AR & B\ TP\, fEBREE5 %%k
WEAEEDY L L. DEoREL DB/ lEMRE

T = BRI TR L,

3. &% B
(1) fELIBERR

VEES L UCBEDIgGL, 1gG2, IgM, IgAEFE DTy
R R LITR L7z [gGLIBE X VEE1138+129mg/me,
CEBl5+11.1lmg/me T, VEIICHIIH L TAELBE

(p<001) %R L7z IgG2ik R 3 VEESS +0.6mg/mé,
CH54+05mg/mé, IgMig B iZVEL7=03mg/mé, C
F16+03mg/ml TREMOMTEZAO N o 7.
IgAEE IIVEEL7+02mg/ml, CEEL1+0.3mg/mé T,
VREERCERIIH LTHEELRSME (p<001) ZRL7.

VEE B & UCE: D 4 5L HADA M1 13, VEEL75=
19IU/¢, CEE122+29IU/LT, VEEIICEEIIH LTEE
LEfE (p<005) FRL7.

(2) APV IEHEESLO) B TRy b

VEB L UCEOWILR Y 32k X OUCD4BHT
Wi, CDSHBIETHIEE, yoTHIfE, IsMBBEEMEEOF
WEEF 2R L ) Y SEREUIVEES.06 +1.40 X 10°

IgGl (mg/mé)

1gG2 (mg/mé)

IgM (mg/m¢) IgA (mg/mé)

C (avro—yn) &
V (9rFoiks) B

815 = 111
1138 = 129*

+ 05 16 = 03
+ 06 17 + 03

11 £ 03
17 =02

*raryhu—VECHTAEEE p<00l
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R2., PHARYNBRBESSICY K Ty b

) o Bk CDABSETHINE — CDSBR TN y STHIS M
(% 10°M#) (x 10"8) (x10*8) (x 10*@) (x 10*H)
C (avbm—)v) B 392+143  835=199 812 + 2.24 823 * 468 1828 = 811
V (77Fv%5) B 506 % 140 1009 = 1.26 965 + 155 997 + 495 2088 + 813
B/me, CB392+143x10E/meTH Y, HEEIR 2% . 2
»HNLEhoT. ol . ol .

Y URERY Ty MIBWT, CDABMTHEEIEV - . . A
#1009+ 1.26 X 1048/m¢, CEE835=199x 1048/me, %‘5 ' % e
CD8HS PETHI NS B X VEFO.65 = 155 X 10MH/me, CHES12 &y | % %"’ L
=224 10%8/me, y STHIBBISVEROT 495X 108 3 e 2 | T
/mf, CEE823+468x10*MH/me, IgMM MMl IZV p <005
#2088 +8.13 X 104E/m¢, CH1828=8.11x 1048/ml T 060 8'0 “')0 1;0 1;0 0 \ Z : ;
Holz. FEY Ty FELFEERBED N o, 1eG 12 B (me/m8) 12G2R Ex(me/mb)

(3) SIREIEE £ADAE DHERE B 2

ELRGIE S 1T VR L AIELR ADATEYE O B E 0 | . 20t .

M (1) i, IgGLEMEICI2—0698, p<005THEL o . RS
HBADTED bITe. 1962 IgM, IgAMEL OMBEE o | : / g s )
RZNEN=0158, 7=0387, r=0480THEAMMBIE Hw | 1
BOONRPo72. < s | v= 4800+ 6854 § s | ¥= 4925+ 1000

WIS ) VNSHREBLOEY VBT Ty b e
HLAFADAEM OB EM: (K2) 1, CD4BHETH K%K P — Y 1 s 2 s
L 1dr=0721, p<O00STHELZMHBEIZEDOONIZ. ) ¥ 1M FE (mg/me) AR B (ma/m2 )

NERE, CD8Bs ETHIAG, » oTHIME, TgMBs ¥l i £
& OHBEARBIZE N E1hr=0305 »=0379, »=0.190,

1. M FREITOTY VRE EADELPADAEEDOREE

25 25 ¢ 25 .
20 . 20 A4 20 | *
. . .
\/ *
. o a P ) *
Q 15 b . § 15 | - i 15 | /
S * . E'j‘ 4 . ¢ @ . *
a * # # F
# 10 - i 1 ¢ fa ¢
b y = 0.765x + 11.403 é y = 1.457x + 1.408 é vy =0.702x + 8.605
2 5 | r=0.305 5 r r=0.721 5 r=0.379
p<0.05
0 0 0
2 4 6 8 4 6 8 10 12 14 4 6 8 10 12 14
122 SERER(X 10°/me) CDABHETHIREE( X 10%/mg) CDSFSETHERRE( x 104/mg)
25 25
20 . 20 .
* >
= . S hd ¢ o *
3 i / g /
§ 15 5 15 :
= * =
o - ol .
#Hyg | ¢ # 10 ¢
#a . Ha *
< <
< 5| y = 0.150x + 13.471 2 5 | y=0077x + 13.337
r=0.190 r=0.161
0 . . . . 0
0 5 10 15 20 5 10 15 20 25 30 35 40
v O THREEHR(X 104/mp) IeMBBHEHARIER( X 104/me)
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=0161 THBIZRD b e d o 72,

4. # =

WA TORBEEIEE, RPN TRBEEZ LN
TWwa%, THiEEEIh vy, b MEERTI
THIREOY 1+ i A4 v EAEIEIZEL [8], BHEETD
PED 7 5 AR v FIEREDHA & BT [9] &
EBFHISNTW A, FIZBWTOIHETFDY ¥ 785k
HHAE L2 XY —HIRBIRA LHFELRVZ LD
o T3 [10].

A RIEI O T Y OMIZ, VST LTS
N7 R EOTEER R EOWE, YA AL UB
LV I UFLBIZETN TS, BE, PDAFICE
FNLMla L rETRELOBFEEIMFEEINTVS
[11]. 3 Y SBRITH AT RICEBR S &I,
HLE T3 T CEEL, Fo—HoMiidHbERE
ZEBLALCERCHBEEY Y SEICETREL, Zhdt
IRGBHNZAR S o TW B EESEAIRRE E T 5 [11].
E5IC, MRS EEATDIL 2R T FETETIX
MRS & 2 VAT KT BRI, ERE
HRBFEICHN T 2EHESE , AICE TN AR
FRFAETICE o TEELRFEZNREZHo TS
[12].

KBTI 7 F 3 BRB LA, VEODALTR
EFa T VEEIRIgGLEIgAICBWITCEL VEEL
BEZR LA FAFOREITT) ik P TIHIgA
BETHBEDIIK LT, FTRIgGHEEERTH S [1].
Ik, b MIBWTIgGhR i % 8- THRIBIC,
IgARRAEN L THERANLEREENEDIIH LT,
i, REFTTY) UHREYE L THRTFRBITLRY
[1] 7= &EZONE. MIAFORETT T Vi,
P ETFIMFICRAT L CUERE S0 7)) v & LTS
S A LAMNC, METROREST T T ¥ ASHUNE T
BT L CRITORBREZHT 256505 5 [13]. 4
DWAFICETNBIgAIZ F LB Y, HEBFHOE
R &7 5 WEIIgA (secretion IgA : sIgA) 134 7% <,
EHWMBIgARERTH 5 [13]. Lo LETiE, B4
HRoGE7 a7 Y EBEPLERT S &% SR
T5720, MOMAIELE R VIgAB X USIgAiRFH4
FoEFIC B HE T2 [13]. ScmHicBiTL
721gAB & USIgAIS25A D BB CEHEIZHEET S F
TOMZ, BEMEOSWETICIBITL, BT ORRE
MBI o T3 [13]. &5, WELZER L 24EH
ETOMEIgMEIgARE I TRHRE - ECBERTIH
£035 Y [14], Fo@MEAPIgAIZ e b & ABICHRES
EBIASIERA L TR LEZLNTN S,

RFEFOTY) OBEORT, FYPT A NVAIKE

LTEFRZEELT LI L, AMBROEREER% B
JaZERFEFILEELRDIDOTH LY, 0L 2B
ERTHMBRRF SV Vv HADIE E A LIRIgGILE
LTwa. FoMILFRES 07 ) BT 1gGl
%L EE H®, FHIZMEHEED 6/FIET S
[15]. ZHhiFdicBn, IgGlEATEMAEL, 5%
BECICIR EETICERL, /- LTy —%2AL
TILH 2 5 FEIRICIgGIE WY AA T, AHFICERHL
TWh70TH5 [16]. VEIIBWTHHLFTIgE,
IZIgGlE IgADBENBEEILE P o722 L R EHEF O
BYIEFHIIBNWTEFERTH L e FREENT.
RRBIZBWT, CDAGMETHIRE, CDSBTHIM,
y STHEME, IeMBEAMIIEEE TIcB W TV ECEDH
CEREEEFROON o7 ZLHOIHTY &
JSERFLIECD SRR TS EARTH L2 WA OB D
LIXERY, CD4GETHEEE~NLEEH T2 [17].
CDARETHIRL IS M fRIE 240 5 1 Bl )L 3— THERE
(ThlffE) &EHERELIE) 2B ¢— THIRE (Th2
Mifa) WRE LS AEEHN, ThIMEEEA v —afF>
2 (QL2) A% —7xuarvy (IFN-y) ZEEL,
~zu7y—URMREERTHRE SFaIvFT—
Mk (NKHIRR) % iEHAL UMt % 159 % [18].
Tho#ElaiZIL4, IL5, IL-6, IL-10% ek L, BHifa %G
B, REFOT) yoRERRESE, BEREY
iy 5 [19]. REBRCIIWI I DIGl L IgADERE
BB OEFED LN d b 5T, VEDOCDL
HTHBACHICHRTETEVWEYHEER L2 DD
BEEI Do, MAICBIT B HEERE & Mg
DRIV TIE, S5ICHEEHEP LR 2 L8
P 5.
CD4REETHIE 8 & ML P ADAE M E A ZE 2 HE
BRI, W FADAE M IICDAR HETHIM B kA3 £
THHIREIREE N, i, WILTADAE M
EIZEALFOENL Y EL [7], AF0OILBRLEEAB
LA FOTHIBOBRARIE, WAMICFEE2%T
CDSIE M THIME 2> & 82 2L Tl CDAB M THIML 12 B A9 12
FEvA [(17] ZkicksdneEZ SN

R A ADABE T RILHIGLIRE - b EE S
BHSNT. RFEOVEIZBWT, HILPADAF M
EXREEILE P22 LR, IgGIOBENFEIr27/22
E, RIBETZF VBFN T VanNy e LTEENRS
R VIEERELEEETLZIE [20] £h, B
FLAADAE MEE O BB 1 ZCDAB - THEfL o v T b itk
DO EM,E 2 5 Th2MBHR TH 2 WHEMEATRIB S R
7.

PYLlky, KBE7ZFrHREZWILIIBVTT 75
YEEORENREBIEIAZEET 5300 Tidk
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¢, ¥RV L B IRRORIERERBEE IS 2 2
&, I/, M HPADAEMMEINILOBEMSEREREZ
MBIBICRYFE Z EHRBEI N,

5. # =
SR B L R F TR 7 T B AR EE T
SHBLTAN) TN v SV BRASHICEH L5
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Immune substances and ADA activity in colostrum after
administration of E. col: vaccine in Holstein cows

K. Okada'? ", M. Sato”, M. Aoki*?, T. Nakamura®, S. Sato'? and J. Yasuda?

1) Department of Veterinary Medicine, Faculty of Agriculture, Iwate University, 3-18-8 Ueda,
Morioka 020-8550, Japan

2) Department of Clinical Veterinary Science, The United Graduate School of Veterinary Medicine,
Gifu Umiversity, Gifu

3) National Livestock Breeding Center IWATE Station, Morioka

ABSTRACT We examined the number of lymphocytes, lymphocyte subsets, the concentration of
immunoglobulins and adenosine deaminase (ADA) activity in colostrum after administration of E. cols
vaccine to dairy cows during the dry period. Healthy postparturient Holstein cows, which were negative
for both mastitis and bloody milk, were divided into two groups; five were vaccinated (V group) and
the other five were untreated as controls (C group).

The number of lymphocytes, CD4-positive T cells, CD8-positive T cells, ydT cells and IgM-positive
cells was not significantly different between the V and C groups. The mean ADA activity was 175
+19 IU/¢ in the V group and 122+29 IU/¢ in the C group, significantly higher in the V group. A
significant correlation was observed between the number of CD4-positive T cells and the ADA activity.
IgGl and IgA concentrations were significantly higher in the V group than in the C group. A significant
correlation was observed between the concentration of IgGl and the ADA activity.

These results suggest that E. coli vaccine results in reinforcement of humoral immunity in
colostrum. In addition, it was suggested that ADA activities in colostrum might be a good indicator of
the status of humoral immunity in colostrum.

——LKey Words : adenosine deaminase (ADA), colostrums, E. colf vaccine, lymphocyte subsets
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