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In recent years, a lot of medical biomaterials have been developed and have been widely
used. Metal is used as a component of biomaterials in dental treatment, because metal
is easy to process and metal has stiffness, elasticity, and ductility. In dentistry,
the metal is frequently used as a part of denture, an implant and crown restoration. Also,
it isutilized as vascular stents and artificial joint material inmedical area. However,
since oral disease, inflammation and allergic dermatitis are caused by metal, the risk
has been pointed out previously. Recently, patients of allergic dermatitis or
inflammation, which are caused by metal are increased, because the frequency of use of
metal material by improving medical and dental technology is increased, and people to
put the ornaments such as necklaces and earrings are increased. However, the
pathogenesis of the disease induced by the metal is not well understood.

In this study, we addressed to develop new diagnostic methods for delayed—type
hypersensitivity and inflammation induced by metal using the experimental animal model

and we examined the molecular mechanism of development for metal allergy and inflammation.



In lymphocyte stimulation test using the patient’ s peripheral blood for diagnostic metal

allergy, we found that the sensitivity is enhanced by inhibition of CTLA-4.

In this

method, we may develop new method of lymphocyte stimulation test for diagnostic metal

allergy.

In a mouse model metal allergy, we were able to develop a new animal model of

metal allergy which is closer to the human pathology

S IRTERR
(BAHHAL : [1)
RIS IEPEN & &t

2010 4FHE 8, 000, 000 2, 400, 000 10, 400, 000
2011 4F 4, 300, 000 1, 290, 000 5, 590, 000
2012 4FHE 2, 800, 000 840, 000 3, 640, 000

R

R
&l 15, 100, 000 4, 530, 000 19, 630, 000

WFgesy B« [E 3R

FIFRE OB - HIE © B - SR 5% - P B
FU— R R, I, DRSNS, 7L ¥—

1. WFFEBRAG SO 5=

EFEOERIZ L > T, < OERMAERM

BERS B SNEERISH ST s, lFHAE
WZBWTIE, &Ly y, B3I v 7 AR
EOMEINRZHEN TS, FiceBix, £
OYERIRETH HIIME, BbE, IEMER IO
MLEDO LTI 6, WREEICIS W TR
wRRE, HEEEM B, E LT T b
B2 b NTZE D BEEEMBIE L LT, £z
EREEIC ISV TH N LR B, &g 27
v MMEMEE LTHEASR TS, LLE
D—FF T, BRIZEDRIESCOMERE, 7
VIRV ERDFEINDGERH Y |
ZOfERMEIT LRI LM S CE -,

IR, @RICE DA, TRDOORIERST
LV — M RERITEINO—&RICH D, £D
Ba e LT, Rz @i om Bl X
LaRMEIOMERSEE O, 3L T R
Ry 7 LR EAEG L A O D AN DR
WEF NS, BlzIE, Rk 16 4FEEA S
BE OFEEREIC LD EFEMMLICERED K
JEREE ORI ER N BBRIE, 7 L LX—%2 5
LRERTHDLESNTND, LL, &8

2 LD IEBOFFREMBRIIHE A TV 720,

JERICERRIEST LIV X —DRFIEI
B MK L0 ol L7 Ee B Y L oRERE
W72 in vitro EBRNXNEWHTH O . T Hfa
RFTEDGRERBA L L TES T 5T
DL DDORIZFEEITL S Do TV RN, 2
OB E LT, 1) vURIBBE~OEGIM
NEL | BRRIESLT L X—2Z Lic<
W EW D R D Y e B ERRE T L
RN, i) BFERICE 57 L LF—0
FEIEREFF O WE R BN 72 AT I 78 ST/
Wi EEZ b, £o, BRMAIE S
HLERNSMIBNTIEE A EHFEREA TE
BT BEEEREAE O L 5 2 BEE A OHE~O
KT EL RENTVARY, 512, &Ek
JERLT LAAF—OBWIZ BT T Ny T
TAMELDRL BEICERE A 57200
TR, BRIZLDTHEEDRERS H Y 24
RFHZWEORBE L RO LN TN D,

2. WO HB

REEE OILINE T, 2 LR T
LIV —iie 2t L Cx - (BAEEE,



g T VLR —RIEE T - RIS
H19-H21, & : /NAEIRURETL) . HEEH © OAF
RIECTHBAICHE LB T LAX—< U
ZET L. Nature FED News 12L&V HIF
DN EBESICEHWEEME STV D

( “Infection may trigger metal
allergies” , Nature, published online
news 070430-6, 2007 4F), 4aZAfF9E5 TF1%
HEEoNZz07ar7 47 ThHY, PRICHE

BRFEbBMLIN TV D,

T ZCANIIEIE. ERAMEN FRCRIE NS
SR 2R A R D B RIECERIER
WSS OW T, HEEE D SBHFE L iy
FRET NV E AT, ZDORIED 7y 11 %
B 5 72 LT RS Wi O B JE ~T) 1) 72 LA
R AT 5 Z L2 AR E LT,

3. WHEDJE

HEEHE DO LIc~ Y AET V& HAWT,
EBRIER LV, &8I X 5 BIEALR S
(BT LLX—) 2FET D, ZNETO
TR BN ENE T 5 @RI IRIRE
MEWERENZRZENDZ D, &
JBRIE & B IERDR BSOS & O TISET D
R MRER OENE 7 e —H% A hA R
—1E, SRR B2 TR L, T A
fa. BAmAG, NKHifa, Bk o /e s i
ZROMBA B 2 RKmbUR, Mg 7
FIUGES TAZOWTEEMIC KRR 5,

I, A Clid o BN B < Bl
TERWEAENH DO T, I 4 RIRIRE
PR L, BEECRIE, 7L AX—%3 &2
TET AL TS, FEERITIL, BALB/c +
U AN A SRV IR & HEIEN B G U E S 7
%, EREEN, HDOITEHICENEE L
TE&BT LAX—%2F8T 5, Hid o W0id
JEREORERRZBIE L, S8BT LV —DOFIE
IS D, T LAF—REZ > TWDEA
RO A BRI L . g, & <IZT
IR D HEL PN~ DI 2 S Rk Ytk &
HAWT#IZgRT 5,

BT LVFX IS D T ML 2 R e
DI, T AET IV TEET LILF—N)
O MR SN EEOFTE Y o Hid
5 U oRER (T M@ dominant 724EMH]) %
PR L, X— R~ 7 X (BALB/c nu—nu) ~#&
AN BB A I ~ERNERT 5 Z L1
V&R T LAXF—DOFEEELITI, 2D 1Y
VN A~BRT LVX —iFE ] 0K
T2 LT, BB T LIV X — R BB - TR
PEfban s THilaZME L, =7 =7 & —##
fa b UCREES 2 T2 45 ET 5,

F o, BERMM D U Bk A e E DA
ICEVEBEEL, in vitro IZTEEE, &K
KA M SIS D IS a5 (U o
ERRIEERER) . S 61T, U o ERAIEGERER O
JECE 2 BEBR S B T2 oI, HRIMEICIE 2 6 <
CTLA-4 73 F%#PHE L TR 2R A5,

4. WFTERSE

NIV LIEVERT LALX—%2FEL
Tev 7 AZBNT, Hirds L OVE RO RERR X
24 Wiz v —2 & L 72 iR E Tkl L 7=,
HINZ T LA —%Z L-GaiE, 1R
BITIITEDIRRBIZEE > T e, FAUTK L,
REECT LA —2 i 2 LIaiE, 1 EM
% T HEAL R IEIR D BLEE S AU72, i PRAHARAR
AEER L, RO THROREZ#HR L
& Z A, CDAT Mifie, CDST #fE & &, JEAE L
7o RETIC AR 2358 D BT,

RIVY AT LIVX—%35E L7z C5TBL/6
~ 7 AOH S ERFATIZHE VLT D8 B LW
Ch4 O] T Mkt 7t > FORERFED 5
iz, Bl U EiE R H L, U oosEkE
BH L, X— K< 2 (BALB/c nu—nu) ~%
AN BBRER A BEN~ENERTHZ L1
FVERT VA —DOFEEToT A,
JEIRDSRBO N2 b, Fexr OIER LT
BRT VX —EET VILE R LRI
THREGFEORBTH S Z ERHRIN
776

S BT, BERMMA S U o/ Bk A H RO



BICEXVHEBEL, in vitro ICTEE., &8
WiRAEMZ ., U 2 BB 21T - 72,
CTLA-4 ZFHETHZ L2k, U ekl
BEABR DIKFE TR L, Bz 2| T LIV X

—®D

PWHEIZ2 D O DR E 2 b,

5. FrpREiRLE

(WFFeEA . WHIEo A e O IE4 12

(T TR

1.

(MEsEams0) (BF 10 1) &THEBA

Nakayama M, Kurokawa K, Nakamura

K
Lee BL, Sekimizu K, Kubagawa H
Hiramatsu K, Yagita H, Okumura K

Takai T, Underhill DM, Aderem A,

Ogasawara K. Inhibitory receptor
PIR-B is exploited by Staphylococcus
J  Immunol
(2012) 189:5903-5911. doi:

10. 4049/ jimmunol. 1201940

aureus for virulence. :

Kitaura K, Fujii Y, Matsutani

T
Shirai K, Suzuki S, Takasaki T
T

Shimada S, Kametani Y, Shiina

Takabayashi S, Katoh H, Ogasawara K,
Kurane I, Suzuki R. A new method for
quantitative analysis of the T cell
receptor V region repertoires in
healthy common marmosets by
microplate hybridization assay. :
Journal of Immunological Methods
(2012) 384:81-91.
http://dx. doi. org/10. 1016/ j. jim. 201

2.07.012

Kabashima—-Kubo R, Nakamura M, Sakabe,

J, Sigita K, Hino R, Mori T, Kobayashi
M, Bito T, Kabashima K, Ogasawara K,
Nomura Y, Nomura T, Akiyama M, Shimizu
H, Tokura Y. A group of atopic
dermatitis without IgE elevation or

barrier impairment shows a high Thl

frequency: Possible immunological
state of the intrinsic type.: J
Dermatol Sci (2012) 67: 37-43.
http://dx. doi. org/10. 1016/ j. jdermsc
i.2012. 04. 004

Sugita K, Kabashima K, Sawada Y,
Haruyama S, Yoshioka M, Mori T,
Kobayashi M, Ogasawara K, Tokura Y.
Blocking of CTLA-4 on lymphocytes
improves the sensitivity of
lymphocyte transformation tests in a
patient with nickel allergy.: Eur J
Dermatol (2012)
22(2) :268-269.

doi:10. 1684/ejd. 2012. 1641
Nakayama M, Takeda K, Kawano M, Takai
T, Ishii N, Ogasawara K. (2011)
NK-dendritic cell

Mar—Apr;

interactions
generate MHC class I1-dressed NK cells
that regulate CD4" T cells. : Proc Natl
Acad Sci U S A. 108 (45) :18360-18365.
www. pnas. org/cgi/doi/10. 1073/pnas. 1
110584108

Matsutani T, Fujii Y, Kitaura K,
Suzuki S, Tsuruta Y, Takasaki T,
Ogasawara K, Nishimoto N, Kurane I,
Suzuki R. (2011) Increased positive
selection  pressure within the
complementarity determining regions
of the T-cell receptor [ gene in New
American J.
Primatology  73(10):1082-92. DOI
10. 1002/ajp. 20976

World monkeys. :

Nishiya T, Matsumoto K, Maekawa S,
Kajita E, Horinouchi T, Fujimuro M,
Ogasawara K, Uehara T, Miwa S.  (2011)
Regulation of inducible nitric-oxide

synthase by the SPRY domain— and SOCS



10.

box—containing proteins. : JBiol Chem.
286 (11) :9009-19. DOT
10. 1074/ jbc. M110. 190678

Champsaur M, Beilke JN, Ogasawara K,
Koszinowski UH, Jonjic S, Lanier LL.
(2010) Intact  NKG2D-independent
function of NK cells chronically
stimulated with the NKG2D ligand
Rae-1. : J Immunol. 185(1):157-65.
doi:10. 4049/ jimmunol. 1000397

Honda T, Nakajima S, Egawa G,
Ogasawara K, Malissen B, Miyachi Y,
Kabashima K. (2010) Compensatory
role of Langerhans cells and
langerin—positive dermal dendritic
cells in the sensitization phase of
murine contact hypersensitivity.: J
Allergy Clin Immunol
125(5) :1154-1156. e2.

doi:10.1016/j. jaci.2009. 12. 005

Mori T, Ishida K, Mukumoto S, Yamada
Y, Imokawa G, Kabashima K, Bito T,
Nakamura M, Ogasawara K, Tokura Y.
(2010) Comparison of skin
barrier function and sensory nerve
electric current perception threshold
between IgE-high extrinsic and
TgE-normal intrinsic types of
atopic dermatitis.: Br J Dermatol
162 (1) :83-90. DOT
10. 1111/ 3. 1365-2133. 2009. 09440. x

(=R GF31F)

1.

2.

Ogasawara K (FEBIGHETH) [NK RO LY
)0 % 59 [\l HAbE Al 2011
46 H10H
Ogasawara K (4plF#T#H) INK g D4
W) RIS — HRHK

2010 4210 H 21 H

3. Ogasawara K. Suzuki R (#pli#mE) [~
VABRBT VX —FET N E WG
FEEHOENT ) B 60 BIH AT Lb¥F—
FRKFFMRE HAL 2010 4 11 A
25 H

(X&) GFofF)

(£ Dfth)

AR Aot

http://www2. idac. tohoku. ac. jp/dep/imbio
/

6. WFITHEA

(1) pFge s

/NEEE BEE (OGASAWARA KOUETSU )
BALKT: - INEsEE PR IeRT - %
WrseEHZS:3 0 3 2 3 6 0 3

(2) B 9e oy s

fie e A F&— (SASAKT KETICHI)
BALKT: - S geR - Hox
MeEE®&EsS:3 01 7 8 6 4 4

i ey

Rl ST (NAKAYAMA MASAFUMI)
BALKT: - INEsEE AR ZErT - Bh#
MeERZE:2 04 5 3 5 8 2


http://www2.idac.tohoku.ac.jp/dep/imbio/
http://www2.idac.tohoku.ac.jp/dep/imbio/

