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Cyclophilin A is a early stage maker of bovine mastitis.
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A CyPA

Cyclophilin A (CyPA), a member of the peptidyl-prolyl cis-trans isomerase family,
is known as a cyclosporin binding-protein. Although CyPA was initially believed to function primarily as
an intracellular protein, recent studies have revealed that it can be secreted by cells in response to inf
lammatory stimuli. Therefore, CyPA may play a role in cardiovascular diseases, viral infections and others
. Further, extracellular CyPA has a potent chemotactic effect on leukocytes, monocytes, and lymphocytes th

rough CD147 cell receptor.

We investigated the expression of CyPA in bovine mammary ?Iand. CyPA was detected in mammary epithelial c
ells of mastitis cow stronger than healthy cow. Surprisingly, CyPA in milk was stained in mammary gland al
veolus of mastitis cow with inflammation of leukocytes, but not in healthy cow. The content of CyPA in mil
k was greater in mastitis cow than healthy cow. These data indicate that CyPA in milk may be a marker of m
astitis.

A CyPA



1. RSSO R
HBERILT ¥ DOEIFR O The b I ERN
%<, LEOIKT., BiEME R E0iREE.
TG O FE A 70 IR 22 B ST AR 100 65
MEHEEINTWD, BITE, ERIBEDS
< BPAEAIZ AW TIRE E HbiciThiv T
BY., AERFOLEILSLERNL AL VT
VPE S A7 R o ERE (MRSA) O e H 13 ik 5
B % < A & (Epidemiol Infect 2010),
BA, FHAEZN L THERESE MIBERHE LT
WL AREEMHERN KRWIZE 2 5 15 (Buro
Surveill 2010), L > T. ZO&RIZES B O
ERE GPEMERICB W TEKRARETHY . ¥
CHERFZW - IBEIEORBNEENT
W5,

vona7 40y A XSEMEIFIL 2 oA
AU AOHIBRENFGER & LT 1984 I
F H, SN (Science 1984), #\S 3 v 7 EAD
AL TV royRar@HEELTH
RAEY v alrxAFa—LOEFEEITH
(JBC 1998), TH'E DYV 7o 7= F LHEF O
MR+ & L < (J Exp Med 2007 ; FEBS
Lett 1995), T4, A - CD147 8y 7 1
T4V ADFER T FASHEETHY .
2RO~ AETLERAWTY I/ a7
4 U & CD147 OFEE N RIER I FHT
% Z L FEH & 72 (J Immunol 2005, 2006),
T, U RAETIVE W KBRS
A, A R HIEN R L OV S -
Mppsky 7 a7 40V v AL AIEERZME
(ROS) EEAEBLIUO~ MY vy 72X Z T
TAFT—E2{EMALRMNETH D Z LIRS
H7-(Nat Med 2009), LA EXY, v m7 ¢
U A DRI R S 4L, RIAERIGIZ I T
HEMEKREER -7 EIALA L D—DTHD
ZEDBHLMNIE T,

2. MO HM

UUHBERPME R L > TREELS
F 72 FLAR b R AR L S R R A3 R L
TRIEZBIER T ZLICER L., EBRiIC
HEREZFE Ly UL RE W CHlE
WEAER 1 DR BUEHNT 2170, R THID TH
MmEREER T 7 a7 0 v A DRIEMENRNE
OHNE ERHIE T REBE L, S HICREN
I~ EnNs 28R L, Lo,
AWFIEIL, ILAERBEMABRICB T 7 a7
4 VY A ORFENL LOCHALERLIALATFIC
Birsv a7 00 A OB TIEE S
L. T EIRHE & DREM: 2 5 )M
HZ kv, v AHEREMZE - IBEE
BHFE ~ D G %2 (X %

3. WO ik

(1) HHRkicRB s> 707400 AD
BB 21TV, o/ 70U A0 U
B DRAEOMEITE, H Bk IIRE & DR
HER KO~ DA S NTT D,
(2) R BRIk ET V22 W=y
07 ¢ U2 A OFBUFENT Tl BEEHE RN

L 7= B8 A5 o w7 o 3L R/ fakk
(BMEC #f) 2~ kU i TEs# L, 20 bk
MR T ORI EMZ 5 Z Lk v, IRaE
AN EAEE AW D VLR B
Ml obFEET 222 TWD(J
Dairy Res 2002), £7-. X 0fif#ER F7
AW bFERBHEEL TE
Y (J Dairy Science 2005) . LB bFRzfaIZ
BB I7m7 00 AORBEERNEZHS N
W29 5,

(3) ABEBRBIEL AN T r7r 70U A
OBHEMEEZH SN TAENT, EFIALB L
VCIBERBELEDAEALZ FWT, IR L
ANGHEBERALPICGWMSNTZYIa T 4
VoAZREBL, DWINIEHBLOZED
BEZHLNCTAZEICEY, Y 7uT g
U 2 A Gy & FE RIS & D BRI & fi AT
Do

4. FZERR

AR, LERBIEMBICBITHY 70
74U ¥ A (CyPA) ORIEXB IOAELR
FiFHIcEiT D CyPA DR TIEZHESL L
FDWERREE OEMYEH S NCT D
ZllzEy ., vUABEREMZE - 1R ILH
EADOICAEKEZXEZ L 2B ET 5,

AR BN TIE, IR B Mck
% CyPA DFSBIREIEMENT 217 - 7o, FHARAR
HHCIE, o iei%#%9 300 H T2 FEH AR/ A X A
v 4 o $ 8 fL IZ Staphylococcal
Endtoxins—C (SEC) Z#ff, & 5\ Lotk
¥ 60 HTHIERLAL A FEEDOHIAILIC
Staphylococcas aureus (S.A.) Z#Efl L7~
BRI FLE S MRk 2 U 7=, CyPA ZELIX, %
FERARRAL T e a8 & I CTHRAT L 72,

SEC HFM LA TIX, EWB L OHLE
RKOFUIR ERGR 2 (2 CyPA 23 L T\
oo HEIZ, FLBERZRIE U 7- FUARFERR Tl
FLAR BRI, At X ONRIEEAL ToE <
CyPA 2338 Bl L, B 72 P RE L B 2=
DRO HILDFNRE LR TIX CyPA RENE S
I E o7, SO A BERILBERMERRICBN TS,
TE 5 72 LR b R AR C CyPA 8BS HERR S 4L,
RIENFB O B 5 FMR E R d IOV IR
R BN DI H T CyPA i< fERB STz,
— . FLIRM SR U7 EALSe S E D LTI
£ES MR KIZ X - CTHIRM A EHE L 75
ik B R TlE, CyPA FEBLA G Z & R LT,
AWFFEIZ LD, CyPA IZFLIR BRI CRELL |
WA CTIIRENHLI P~ & W E D
ZEMNHBA L, £, WBERARIEICLD,
FLIR B RHIRE 2> & D FLIT H~K &I CyPA 28
WS, FERIEROENBE e FORIEEFHET
LARetERN RSN, L EX Y WEHMNICE
FDFMH CyPA 1X. BTEMER K OEMAHE
KOFI P CERE ISR SN, AR R
W~ — I — L VG ARRENRE I
77

Wz, R sy a7 o U A ZERL L.
Z OMIEEETEVE A FRET L7=, pPALT X7 ¥



—lzEy a7 4 ) v ABANEIGAIL, K
BECHRRESYE, 774 =T 44— BT L, F
JIBIE A Z M2 & 0 MRy 7a T 1 )
VAERM U, R S BRI ER 2 L
EOSEHETITEL, P RX TR N
AR A A T A AT U T, RSB L 7R R
By a7 40U A ITREEEEEZA L,
EREENFET D ZENHBA L, 7YX
itk a7 40 ) U ARY 7 a—F ik
ER L. FRRBREIT, v 7ue 70U A
O M ETEE IR L v hfiEans Z &
TR LT, o T, v 7m7 40U AR
Al ERE 2 B35 Z EAVHIBH L, HERL
SV D RIE DR ENIZ B B/ E %%ttg
ERBHEMNE T,
BEICHESLL CWABEY 7 a7 0 U ADY
TAK Ty MEFTE L OVELISA A,

m%“%i@%ﬁh%%&%%&g%%i
e EMRICZ Ly, BREBETOIRH

%Ié WX, fffERFR 7T 0 A
DR L LT HVNERH D, fER LT
M 7 e T 4 U AT B U -
AU 7 va—F iR LOERRIZKRE) LTz
VDA E ) T a—FIUHRE VT, BIE
AL/ 7a< by hOBFEERAATND,

5. FeREmLF

(WFFRAREE . WFE 3 S ONE B 223 1
X TFHR)

UdEsSamsr) (BR11 )

(1) H. Takahashi, K. Sato, T. Yamaguchi,
M. Miyake, H. Watanabe, Y. Nagasawa, E.

Kitagawa, S. Terada, M. Urakawa, M. T. Rose,

C. D. McMahon, K. Watanabe, S. Ohwada, T.
Gotoh, H. Aso: Myostatin alters glucose
transporter—4  (GLUT4) expression in
bovine skeletal muscles and myoblasts
isolated from double muscled (DM) and
normal muscled (NM) Japanese shorthorn

cattle Domestic Animal Endocrinology.
EHAD . 48 &K . 2014 £, 62-68 .

DOI-lO.1016/j.domaniend.2014.01.007
(2) Hitoshi Watanabe, Ryo Saito, Tatsuya
Nakano, Hideyuki Takahashi, Yu Takahashi,

Keisuke  Sumiyoshi, Katsuyoshi Sato,
Xiangning Chen, Natsumi Okada, Shunsuke
Iwasaki, Dian W. Harjanti, Natsumi

Sekiguchi, Hiroaki Sano, Haruki Kitazawa,
Michael T. Rose, Shyuichi Ohwada, Kouichi
Watanabe, Hisashi Aso: Effect of
peripheral 5-HT on glucose and lipid
metabolism in wether sheep. PLoS ONE. %
A D . 9(2) &, 2014 4. 88058 .
DOI:10. 1371/ journal. pone. 0088058

(3) Tomosada, Y., J. Villena, K. Murata,
E. Chiba, T. Shimazu, H. Aso, N. Iwabuchi,
J.—z. Xiao, T. Saito, H. Kitazawa:

ubiquitin—editing enzyme A20 expression.
PLoS ONE, & #iH ¥ .8(3) %, 2013 4, e59259,
DOI:10. 1371/ journal. pone. 0059259
(4)Kozue Murata, Julio Villena, Yohsuke
Tomosada, Risa Hara, Eriko Chiba, Tomoyuki
Shimazu, Hisashi Aso, Yoshihito Suda,
Noriyuki Iwabuchi, Jin—Zhong Xiao, Tadao

Saito, Haruki Kitazawa: Bifidobacteria
Upregulate  Expression of Toll-Like
Receptor Negative Regulators
Counteracting Enterotoxigenic

Escherichia coli Mediated Inflammation in
Bovine Intestinal Epitheliocytes. Open
Journal of Veterinary Medicine. & h ¥ .

3 & . 2013 AE . 143-155
DOI:10. 4236/0jvm. 2013. 32023

(5) Takanashi, N., Y. Tomosada, J. Villena,
K. Murata, T. Takahashi, E. Chiba, M. Tohno,
T. Shimazu, H. Aso, Y. Suda, S. Ikegami,
H. Itoh, Y. Kawai, T. Saito, S. Alvarez
H. Kitazawa: Advanced application of
bovine intestinal epithelial cell line for

evaluating regulatory effect of
lactobacilli against heat-killed
enterotoxigenic Escherichia
coli—mediated inflammation. BMC

Microbiology, &mifi V. 13 %, 2013 4,
54-69, DOI: 10.1186/1471-2180-13-54
(6) Iwasaki S., Miyake M., Watanabe H.
Kitagawa E., Watanabe K., Ohwada S.
Kitazawa H., Rose M. T., Aso H. : Expression
of myostatin in neural cells of the
olfactory system. Molecular Neurobiology.
EHA Y, AT &, 2013 £ 1-8, DOI
10.1007/312035—012—8342—1
(7) Miyake M, Takahashi H, Kitagawa E,
Watanabe H, Sakurada T, Aso H, Yamaguchi
T. AMPK activation by AICAR inhibits
myogenic differentiation and myostatin
expression in cattle. Cell and Tissue
Research, #miH V. 349(2)%, 2012 4,
615-623, DOI: 10.1007/s00441-012-1422-8
(8) Villena, J., R. Suzuki, H. Fujie, E.
Chiba, T. Takahashi, Y. Tomosada, T.
Shimazu, H. Aso, S. Ohwada, Y. Suda, S.
Ikegami, H. Itoh, S. Alvarez, T. Saito, H.
Kitazawa: Immunobiotic  Lactobacillus
jensenii modulates toll-like receptor
4-induced inflammatory response via
negative regulation in porcine antigen
presenting cellsJournal: Clinical and
Vaccine Immunology, ##ifi V. 19(7)%&,
2012 (SN 1038-1053 . DOT:
10. 1128/CVI. 00199-12
(9) Eriko Chiba, Julio Villena, Shoichi
Hosoya, Naoya Takanashi, Tomoyuki Shimazu,
Hisashi Aso, Masanori Tohno, Yoshihito

Immunoregulatory effect of bifidobacteria
strains in porcine intestinal epithelial
cells through modulation of

Suda, Yasushi Kawai, Tadao Saito, Kenji
Miyazawa, Fang He, Haruki Kitazawa: A
newly established bovine 1intestinal




epithelial cell line is effective for in
vitro screening of potential antiviral
immunobiotic microorganisms for cattle.
Research in Veterinary Science, ##eA U |
93 & . 2012 4 . 688-694 . DOI:
10. 1016/ j. rvsc. 2011. 10. 002

(10) Takashi NAKAMURA, Miki SAITO and
Hisashi ASO: Effects of a Lactobacilli,
Oligosaccharide and Organic Germanium
Intake on the Immune Responses of Mice.
Bioscience Biotechnology and Biochemistry,
‘HA Y. 76 (2)%, 2012 4E, 375-377, DOT:
10. 1271/bbb. 110655

(11) Tomoyuki Shimazu, Julio Villena,
Masanori Tohno, Hitomi Fujie, Shoichi
Hosoya, Takeshi Shimosato, Hisashi Aso,
Yoshihito Suda, Yasushi Kawai, Tadao Saito,
Seiya Makino, Shuji Ikegami, Hiroyuki Itoh,
Haruki Kitazawa: Immunobiotic
Lactobacillus jensenii elicit
anti—inflammatory activity 1in porcine
intestinal epithelial cells by modulating
negative regulators of the toll-like
receptor signaling pathway. Infection and
Immunity, #HEA V. 80 (1)%&, 2012 4,
276-288, DOI:10.1128/TAI. 05729-11

(FFE] GH13 1)

(1) &mH B, LERTITICEET >
7D74JVA®@@@%Eﬁ\%IBEH
REEFERE, 201443 A 27 A, ©<E
i, EERSE

(2) ZﬁJll&) Iy HBREFEIEF~DFEHE
Fa 51231 2 MR OBV RE . 5 117 [A]
K*F?%kA2m3$9ﬂ9H%ﬁﬁi
RSN

(3) VERRRE 1R, LB %%f”ﬁi/\@*ﬁ%i%‘

BT DREBRA~OEE, 5117 HAS

E?ékA\%B$9H9H\%%$\%%
KF

(4) 17’5)?2% SR, LB RIIEF~ DO EER G
BT D0k ORERNFBLIUOA P LR
?’Ei‘%@”ﬁ@k % 63 [ R ALSHE T Re, 2013
8 H 29 B, WEf, WET LY

(5) THIND I FLBRLIIEAS DR EH
#6512 K D HE RIIE TR & i A A bk A A
DENEE, 63 BIHALHRE TR RS, 2013 4
8 H29 H. Wi, W7

(6) ElEEmdk. IBE M MARICIS T D il R
RTNVRIF—B A ZN LTV AV ERE
0 AL FEAE, 25 116 Bl A ARFPEF S, 2013
F3IH28H., AHHE ﬁmﬁ%k%

(1) e t2ilifi, RIEMENGIREBIZI T D05 LR
Madsky7v 7 40U A ®1”Eﬁﬁﬁ CEN
116 [0 A AZBPEFSE, 2013 4£ 3 F 28 A, 4
HE. ZHZFRT

(8) Nagasawa Y., Role of aldolase A in
transcytosis of intestinal M cells. 2012
ASCB Annual Meeting. The American Society
for Cell Biology, 2012 4% 12 A 17 H. San

Francisco, USA
9) AN, AHHPY o EREERT 7 1
74V A DHABERBMZ M~ — I —~DIi
.5 17 Bl A ARILE KPR IS, 2012
£10 H 12 B, FFIISHEE, B8
(10) RiEmik. BE M MRS T 2%
R TV KT —8 A Z4 LI-HUsELY A A%
%\%B4E5KﬁiiéimﬁA\mm$
9H 14 H, AFKR¥
(11) Y, ~ 1w A DSS #HERGK & B
MmERBEER S 707 0 U A & ORIEME,
%5 154 [A] A ARBRE 2R 2= | 2012 42 9 A
14 B, 5FR¥
(12) EIHREE., mif* W RL— 2K
ﬁﬁ?ﬁé”” BV A M AHEBLO
KRR, %6 62 E%it*?‘?%jﬁ/\ 2012
$8HZ9H\%E%ﬁﬁ$
(13) Nagasawa Y., Prion protein binding
proteins of bovine intestine M cell. Asian
Pacific Prion Symposium 2012, 2012 4 7 A
29 H. Yokohama, Japan

(X&) Gt2 )

(D) BE A, 77—V — xRtk 2B
ROBGR:FE M B &% 7 v 7 2012 4,
175 N—

(2) Takashi Kanaya, Tetsuya Hondo, Kohtaro
Miyazawa, Michael T. Rose and Hisashi Aso,

Publisher: InTech, The Expression of
Cytokeratins in Bovine Intestinal
Microfold (M) Cells. In:

Cytokeratins—Tools in Oncology, Gerhard
Hamilton (Ed.), 2012 &, pp. 3-14,

(P 36 M PEAE )
ORI (G0 1)

LB
FUE
MEFIE
FHIE -

HF
HEEFEA A -
E N DRI

OBAFHIRIL (G0 1)

LB
FUE
MEFIE
FHIE -

HF
BSFA R -
EPNS DR

(Z D)
R D= A
http://www. agri. tohoku. ac. jp/keitai/ind
ex—j. html



6. MFSTHHA

(D) 3R

WA= /A (ASO, HISASHI)

ALK - REFEBLEFAER - Bd%
WroeE 5« 50241625

(2) BF5E o 03

b F# (KITAZAWA, HARUKI)
ALK - KBTI R - HEHdR
WFoeE &5 . 10204885

PR FE— (WATANABE, KOUICHI)
WAL KA - KRBTSR - Bh#
WroeE &S . 80261494

(3) EHEMF FE
( )

e s




