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WFFER R OBEEE  (330) : The effect of intramammary infusion of recombinant bovine (rb) cytokine
on mononuclear cell populations in udders, and CMT score was investigated. Twenty—one cows with
naturally occurring subclinical mastitis were infused rbGM-CSF, rbIL-8 and the combination of
the two into the udders. Milk samples were collected from the udders on days 0, 1/4, 1, 2, 3,
7 and 14 after infusions of all cytokines. The CMT score sharply rose between days 1/4 and 2,
and was followed by a smooth decline to low pre—infusion levels between days 7 and 14.
Interestingly, the percentage of CD14+ cells increased on days 1 and 2 after infusion of rbGM—CSF
only. Subsequent to this increase in CD14+ cells, CD4+ and CD8+ cells also increased on days
2 and 3, suggesting that the infusion of rbGM-CSF enhanced cellular immunity in the mammary
gland. In contrast, the percentages of CD4+ and CD8+ cells decreased on days 1/4 and 1 after
infusion of rbIL-8 and the combination respectively. However, the mechanism of this decrease
following the infusion of the two is not understood and this calls for future work in this area.
These results demonstrate that the intramammary infusion of rbGM-CSF induces the alteration
of mononuclear cell populations in milk, and that it may have potential as a therapeutic agent
for subclinical mastitis of dairy cows.

AR TERA
(BFAHAL - )
[ERES S [ & &t
2007 4R 1, 000, 000 0 1, 000, 000
2008 fEE 900, 000 270, 000 1, 170, 000
2009 4 1, 200, 000 360, 000 1, 560, 000
TR
R
Rt 3, 100, 000 630, 000 3, 730, 000

WFgesyes « Bt
BIFE DS « FE : SBPES: « BRES:, FRAREREE
F—U— KI5, HER A hhA



1. AFZEBRAE 4 FI D 5

o 08 [E O FL 2 0 e BRI 5 R A o
THRAROMBEE 72> TV DHILERIL. REMK
EWOIENBRIZ > Tl &Rz S, A
B b NIWILEDIK T EZHRSERTH D,
Z LT, TORBOBRIREITERKRTH
M) 800 fEH LA INTWDE, D H b,
WHERAIZIER 2 R S 720 b O O FH HF O
R SR 72 & DO RIEVEPER 3 BE N L T
WAIBTEMEILE R, BRI EME D 7-8
a2 ED TR, HIoHAT NUERE (S
aureus; SA) HSKILERIL. HOMMTE 1
DNHRE TR A - DT, e
BT D L5EIET D 2 & DN LWV EERG R
IR E SN TWD, F7o, BRI IR
72 A EIREN L TH O | I\ 7275
(2 & D HEHN M B O H B0 SR A 5% 51 oo [
b BN OBLENGREE 72> TV
b, TNHDZ ENLHAEWE OFER ZRET
X9 T HMANREIENRES>TEY, &K
AR DI OB ARSI T D,

2. WD BEM

FE AR B T IR KROBERTH DA
RITHKT DIEHIE. PUAEWEOME M %20
ITONTETWDA, HEAIME B HEBL O fE R
PEIS S PUAEWE D D IR AR R I O BY
EHRERGIRO SN TWD, ZNET, &
EMFLER BB T D8 s THL v
2 (rb) YA " HA L OHLERNEEN, LWE
RGN B 2B TDHZ L 2R L TE N,
FOEEA T = X LT DOV TIEARBHZR AR
EARN
AWFFEIZBNT, R TH D SA MEEHE
M FERBERAITX L, rb JBRIER~ 27 0 7 7
—Yan=—f%A 7 (GM-CSF), rb A > %
—uA % 8 (IL-8) #HAENICHMBIW
BEHAF G545 2 L2k o> T, ZORESEA
D ONZ A IRBA AR ~ M F 3 B & i o
HIZRHM L, = O/EH % it L7,

3. WFED L

(1) @ e 0SB R 2 L v
HERKM S 2 W L% T o 5 California
Mastitis Test (CMT) ZRVECHER & ZM &
AT SAH R DOBEMEFILERITRE L TV DR
WAL A RO RBAF MR Lz, £

@ 9 H6UH % rbGM-CSF#% 5-7k . 988 % rbIL-8
B 53R, 65EZ =5 OPF B S EEBRICHW

—o

(2) HA b A PR K OVFRER 1 R
KHRHIE (VAR Y —AEAEY A N A R
xR (NC) ##%45) 7 A OBIED%,
VR Y — a1 54 > rbGM-CSF (n=6 ;
400 - g/bmL) K ONrbIL-8 (n=9 ; 1mg/bmL) @
B EZIX0H  (n=6 ; BB EH & RIREE)
b2 i L, %51% 14 AW oEaEis 217
STz, 728, PR 5-REIZ X rbGM-CSF $¢5-%%
6 RO EIE 2T, rbIL-8 DBk 5 21T

277,

(3) B#t 51k

M R OFLH DRI, NCE5-E R (A
N A UG5 %-TH) | &540.25, 1, 2K
U3HIZATV, ZAUTHNTH A M A U85
BRI (VA S UA o BE%OR) | #5-140. 25,
1. 2, 3, TROU4RIZ T~ 7=,

(4) hEFHE

YA M IA RE%148 ICH TR %2 i
L. California Mastitis Test (CMT) Z{EIC
Ko TIHERN R HIE LT,

(5) FHAEHHE

BB TROFEH B 2OV THEL
BROFENT 24T o T2, BRARTEIR OIS TI,
K. LEORF L OMERO A EDBE AT
ST, MIEFRNT I, MmE—mRA, AifmER
BEMEEMNT ((LF3OLHE - CLAE) | HAZER
RE =2 b—a VRN 2550 Uiz, Syt fidT
TIE, IRHERRE. #EE. SA$. CLHE. B
AR 2 L— g VRN A e LT,

4. HFFERHE
(1) A MIA G T EIZE 2 55
-

s

HRERS o

L NEE
n 3k K
K ab
5 Jﬁ\>” b a
o2 -‘ n/g\‘ b p

1 t 3

H AR5

76756 -5 -4 00251 2 3 7 14

(R)
xt FR AR &5 1A

1. e RS KO AR A 5% ODCMTIED Z 1L
(@ ;rbGM-CSF, W ;rbIL-8, A ;S BIFSHICAE £,
T ALY AL EHANIA AL 0 HlE (%, p<0.05, **;p<0.01) )




YA M IAEGH 14 BREORBE %
ToTEZ A, WTHOHA ML U EE D
Beh% 14 BIZ, YA b A RN
L. ONT ZEDO A a7 &R Sw7- (K 1),
BeHRIO ONT A2 7% 1 L LTHEREHZDOA=
T L8 A . S O EIT rbGM-CSF B
BEMIC IR Lo T (3R D),

K1 PAMIAL B ERIB L O G ERDRHEROCMT 227 72500
DR

CMT 227 BhEIOA=T

FAMIA — E1ELIISD
5 Fh1% P OAIT

rbGM-CSF  (n=6) 2.00 +0.37 0.83 +0.40 0.39 +0.18
rblL-8 (n=9) 222 £0.28 1.22 +0.40 0.48 + 0.17
Ol (n=6) 1.83 £0.31 100 £041 043 + 0.19
ikt (n=21) 2.00 +0.20 2.05 +0.18 1.10 * 0.08

(2) VA b A G HI CL RE
W

HA NOA EEPIHH CL BBICE XD
HIZHWTH 2 IR LT, NC 5&5‘ L3t CL
BEZ —BEAIC LR S22, REREEL IR
o t-, F7-. rbGM-CSF BN rbIL-8 #
544 0.25 BITHWT, FLit CL gEIF & 5-ailC
i LEBICER L, —J7, PRHEEICE
WT O CL BEIZ. rbGM-CSF & X rbIL-8 @
RS ICENNENIN L, T — A X =R
FROMGER L, 5% 1 BIZBW TREE
Elpol, WTFhoBEEEIIBNTH, &5
#% 14 BB W TIL, &5a10OMEIZEIE L,
INHOZ ENL, WTROEEIES I F

525

BEMAEEL TESE D Z RS,
10.0

= MRS by

g 801 BAMDAARS .

go ‘l, *% a

2 60 * %

2 IN

a 40 I~

EN

&= 20

0

76756 -5 -4 00251 2 3 7 14

it BR A R RE5 R

[X2. FEPE RS LU AR AL B 5% OFLIFCLEED &1k
(@ ;rbGM-CSF, W;rbIL-8, A ;(f 2., SAF SRICAEEDY,
T KB AL YA NI A AL 00 Hel (%, p<0.05, **;p<0.01))

(3) YA b IA U BEGPHITHBEERAE =
L—a i hbx A

AHBEBERRE 2 L —3 3 E. NC #5%
DR X 72EENI R SN0 > 7=, rbGM-CSF $
5% 1 B»6., D4R EH (K 3a)
L. 20, #5#% 273 HIZB W T D4+
CD8+MAm=RA FH L7z (X 3b, ¢) , rbIL-8
Be G2 1X, CDI4HMIIER O s /o v (K
3a) 7%, CDA+J% O CDS+MIESR|Z ke & 7o B %
v o 72 (X 3b, o) . PRHEEE#ZIL. D14+
KON CDAHA R OB B RSB (1% 3a, b)
D3, CDSHURIZT—ED B E R E 2o T2

(X 3c) o
INHDZ G, rbGM-CSF Bl 51X

il
)
[a)
(&}
5y
ﬁ
B
=
) B RIS YA RS
(b) (%)
60
*
Boso | 2
x HEBHIES YAMHAEE
a L
% 40 l, 1,
30
ﬁ
ar 20
t b N o
w10 | - \".\.__:i/:’_:\'\-
o b e
(%)
© 55 -
W 30 | AREES YADIRE F 2
Al
§25-¢ ¢ , Na @
#% 201 a~d b
Lo
R 15t
EiiS b b b~
+ 10 | b b
- b b b b
5 b b
0

76756 5 -4 00251 2 3 7 14

i BR AR REHM

[X13. pEMExt IS KOV AN A 3 5% O FLH HELER ()
CD14+, (b) CD4+, (c) CD8+ D%k

(@ ;rbGM-CSF, M ;rbIL-8, A OF# L, RAF S HICHEEDY,
T ABYAZ VI A NIA AR EO ik (%, p<0.05, **;p<0.01) )

@@&5% THRHE U ST P A ERAE BT R &
TR B AR 5 2 MRMEREOFEAITH) Z L
NIRS T,

(4) YA MIA EGPMEEZERAE =
L— g bz B
MEHEZERAE =2 L—3 3 % NC #5570
NICEF A NI A BE5HRICKE BRLEE)
RN o7 (KRET) |

5. F/RREIHLE

(WFgefRaes. ot
EENY

Oy P e OSEHERF 812

UdEssam ) (Bt 6 1)

@D Yoshio Kiku. Tomomi Ozawa . Shiro
Kushibiki,Madoka Sudo, Kouhei Kitazaki.
Noriaki Abe . Hideyuki Takahashi .
Tomohito Hayashi, Decrease in bovine
CD14 positive cells in colostrum is
associated with the incidence of
mastitis after calving. Vet. Res
Commun. , #FHEA7, 2010, 342, 197-203



(%

)

S | RIREN L, B, Mg | SRR,
RIGE, RIS, RS @ H 2.
AN, EBEOT RUKREEILERREL
2%t B U R Y — AABrbIL-8 ILEWN
BHIZ X BRSO, BAILFER
MR, faef. 2010, 14 4, 45-48.
RBiEmE, HED., KEFE, BT, K
LRSS, M | SERR, FrE AT, RHE
RN, 7 V5 ENrbGM-CSF&5-12 X 5
SRR AR B K - DR . B AR
ROFFTH, AR A 2010, 14 &, 41-44.
FES. MBEFEZ, BE—. BIEmE,
HEN, FiEH 2. RO KGE L
RNZBT D ERRIER & A A B A
v ORR, AARILERMTE S, B H .
2009, 13 %, 57-60.

N EHFEIA, AR T K OGS
TR, REWEE, HES. BEmE,
kG 2 BRI D bl D3R
KB T NUKEZ 0BT 2 ko

PHYE. HAFLERFFER ., ARLA L 2009,

13 %, 39-47

RIS, BHES., RS, BRI =
=, MRS, AN, RS2, v
HELHA 2 GM-CSF LB N & 5- 3 A E M FL A
RAOFI B OFKAE M 47 P ERIC RIE T

7
PR,

13 %%, 61-64.

=¥R) GH154)

Yoshio Kiku. Tomomi Ozawa. Shigeki
Inumaru., Shiro Kushibiki. Hideyuki
Takahashi, Mugia G. Kimani. Tomohito
Hayashi . Effect of intramammary
infusion of rbGM-CSF, rbIL-8 and their
combination on CMT score and Milk
Mononuclear Cell Populations in
Holstein cows with subclinical
mastitis, 5th IDF Mastitis conference,
2010. 3. 22-24. New Zealand

ST FRRRRENSE | RO SR, M5 SERR,
KAGECHE AT, PAES, PIEBER,
B E—RR, L2, SiEH 2. W
AL BT RO EREMERLE &R Akt
T DB nHHL 2 7 S GM-CSF, 1L-8 5 &
NZDOOFHATFENE 52 X DR R
DFfEEE, R 21 4 A ARBREM Y2
FERKE, 2010. 1,30, E=IRF

ST | RRRENSE | RO SR, M5 SERR,
KAGECHE AT, PAES, PIEBER,
B E—RR, Lz, SiEH 2. W
A, Bz oA Mo R
W EGIC X DT B EREMERLE %
RN ORE, 56 4 7] B AR SRR
YUEMFIEE e 2. 2009, 12. 11, 715
BOrET | RFERASE . Bl AR G | SRR,
KGR, RFUSEHS, RS miE S 2.

AARFLERIIER . B A | 2009,

WE N, #HEO7 RoEkEMEILE R REE
x4 25 U R Y —LaErbIL-8 JLEN
BEIZ L DIERNRORET, &5 14 [BIA
RIBRWIEE TFIEES. 2009. 10. 23,
<L
FRIBAE, BED., KBE, EAF, K
USRS, A SLRR, B AT, HHE—
HEN, 7> EWNrbGM-CSF& 512 X %
(AR B IR B K - DB SR . 55 14 [H]
A ARFLA RTINS 2009. 10. 23,
<L
EolE s NEESE I =N I T U NN W3 %111
RHESL ., mkaH 2, REAN VAR Y —
LEBrbIL-8 FLEE ML E NG
LN B IR M EZERANE 2
—a OB LHLERIERNFD
FRET. 55 148 [ H ARBRIE PPk Ss
2009.9. 27, BHL
RIS, BED., KBE, EAF, K
USRS, ARG SLRR, B AT, R HE—
HEN, 7> BWNrbGM-CSF& 512 X %
AR A BB R B K] 1~ D B SR | 55 148 [H]
AARERE PR PINE S, 2009.9.27, 5
i)
BN RBEEMZE, HES. BT
EAAREE, BRAEA. P &L, EHET R
v ERE ARSI K A T LR b
B O JAE BB AR T DI BT, 5
148 7] A ARBR = P2 4E 2> 2009. 9. 25,
5 H
EoEes NEESE I =N I T U NN W3 % 111N
MEN, BRI =52, (RESZ, &BH
Z. URY— Al trbGM-CSFHL 5 4% Fi R
FLENE G X D FT B L OSRM i H
BERRm UL~ D L BRI
ROMES, WAL 20 - H ARBRERTS
DR E, 2009.1.24, A F
BER . MMEVEZ, EZE— RIEmE,
MWREN, ElEH 2. FEBRORGEMERLE
RIZBT DEEAIEIR & YA A
YOk, B 13 B ARILBERFERRF
Mik£, 2008.11.7, =< E
=N P IS e S SN YR SEN
TR, KFEWGE, S, BEmE,
T 2 BRI DR
K| AT NUKEZ BT 5 51ED
BAFE. 25 13 [Bl A RFLARMZEZFTR
£ 2008.11.7, <X
FRiBEE, HES. Rk, Ba)Il=
B, MigIES, A miEH 2. v
FHL#A 2 OM-CSFFL B N - 3 I (EME R 5
RO I B L OKM M 4F P ERIC XX
EE 13 [l A AR BRI IEE AT
K£x, 2008.11.7, o< X
Yoshio Kiku. Tomomi Ozawa. Shigeki
Inumaru., Shiro Kushibiki, Tomohito
Hayashi., Hideyuki Takahashi. Effect of




Intramammary Injection of Liposomal
rbGM-CSF on Milk and Peripheral Blood
mononuclear cells of Subpopulation in
Holstein Cows with Naturally
Infected-subclinical Mastitis .
International Conference of Mastitis
control, 2008.10.1., Netherland
Tomohito Hayashi. Munehiro Kubota.
Keiko Iwasaki. Kengo Sakaguchi. Ryo Abe,
Hiromichi Ohtsuka, Yoshio Kiku, Tomomi
Ozawa, Hideyuki Takahashi. Rapid and
Effective Method for Separation for
Staphylococcus aureus from Somatic
Cells inMastitis Milk, International
Conference of Mastitis control .
2008. 10. 1, Netherland

Tomomi Ozawa. Yoshio Kiku. Shigeki
Inumaru . Sanki Hasegawa . Shiro
Kushibiki. Tomohito Hayashi., Hideyuki
Takahashi . Effect of Intramammary
Injection of RbGM-CSF on Neutrophils
Function of Blood and Milk in Holstein
Cows with Subclinical Mastitis .
International Conference of Mastitis
control, 2008.10.1, Netherland

(M) G4

)

Yoshio Kiku., fti. Wageningen Academic
Publishers . Mastitis Control
Effect of Intramammary Injection of
Liposomal RbGM-CSF on Milk and
Peripheral Blood Mononuclear Cells of
Subpopulation in Holstein Cows with
Naturally Infected-subclinical
Mastitis, 2008, pp. 160.

Tomohito Hayashi. Yoshio Kiku., .
Wageningen Academic Publishers .
Mastitis Control : Rapid and
Effective Method for Separation for
Staphylococcus aureus from Somatic
Cells inMastitis Milk, 2008, pp. 304.
Tomomi Ozawa . Yoshio Kiku . 1t .
Wageningen Academic Publishers .
Mastitis Control : Effect of
Intramammary Injection of RbGM-CSF on
Neutrophils Function of Blood and Milk
in Holstein Cows with Subclinical
Mastitis, 2008, pp. 161.

Yoshio Kiku, ftfi, VetLearn, MASTITIS
RESEARCH INTO PRACTICE: Effect of
intramammary infusion of rbGM-CSF,
rbIL-8 and their combination on CMT
score and milk mononuclear cell
populations in Holstein cows with
subclinical mastitis, 2010, pp. 698.

(PEZETY PERE)

Ok (G0 )

Py
T
MR
FHSE -
&7
HEEFEH B -
ENA DRI

ORI (G0 )

LW
FHE
MR
T -
g
BAEFHHE
ENS DR

(Z Dfth)
R BR—

6. WFIERER

(1) #rgefREH

% {EH (KIKU YOSHIO)
MNIATEE N « B EERITR AT
HerE - BhinfaERFIERT - ETMIEE
9EE %5« 70370179

(2) WFgEmsHE



