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Relationship among metal, resin, infection, and allergy

Endo, Yasuo
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Concerning the relationship between resin monomers (RMs) and allergies, we found
the followings. (i) 2 Hydroxyethyl metacrylate (HEMA) and methyl methacrylate (MMA), both typical RMs,
act as adjuvants that promote nickel (Ni)—allergK at the steps of both the sensitization and elicitation.
(ii) RMs also promoted the allergies induced by hydroquinone (widely used as an inhibitor of
RM-polymerization) and oxazolone (a hapten widely used in experiments). These findings strongly suggest
that what were previously thought of as “ RM-allergies” might include allergies caused by antigens other
than RMs. From now, RMs should be recognized not only as antigens but also as adjuvants that promote
allergies induced by other antigens.



(Ni)

64 %
(RM)
(processing) T T
( )
-
RM
RM
sensitization ()
elicitation (E) Ni
lipopolysaccharide (LPS)  Step-S
Step-E
( )
LPS
( )
T
Ni Step-S
LPS 1x10%M LPS 1x10° M
step-E ,LPS 1x10°M LPS
1x102 M
LPS LPS
RM
RM

(Fig. 1) RM  LPS

Fig. 1. RMs D E 4+ TH RAE/EFH

MMA (i.d.) HEMA (i.d.)

[@)) 40 x
=
SE

20
52
—
S 0
L 0 24 48 72 96 0 24 48

Time after Injection (h)

MMA & HEMA IEZNBIK (FNEN 15 %
& 5%) TRIEZESISHEI LT=.

2-Hydroxyethyl methacrylate (HEMA)

methyl methacrylate (MMA) RM
RMs
(@D} RMs Ni
@) RMs ( )
hydroquinone (HQ)
HQ
HQ
RMs
(3) Oxazolone (OX)
OoX
RM
() Ni RMs
NiCl, RM
10
NiCl, RM
«C )
24 NiCl,
(2 HQ RMs HQ
RM
7 HQ
(3) OX RMs OX
RM
7 OoX
() HEMA  MMA Ni
( 2014)



RM  Step-S  StepE

Ni (Fig. 2
Step-S RMs )
Fig.2.RMs O 7 ¥ a/\> bR
RS & BB 4E EMESIckHB4E

05mMNi+1% MMA A~
0.5mM Ni + 1% HEMA -O-

0.5 mM Ni all i
mM Ni alone 30

0.5mMNi+1% MMA A~
0.5 mM Ni + 1 % HEMA -O-
0.5 mM Ni alone -

w
o

N
o

20

Ear-swelling (um)

o
on

0
24 48 72 9 0 24 48 72 9
Time after Challenge (h)

Ni FIFTEHTZ LILEF—FE LR, EHD
ZUMELEED MMA E7-13 HEMA & D6
&, BEREES - EMESICEAH 53, Ni7L
X —%HE5% - (RELT=.

RM Ni NiCl,
Fig. 3

Fig. 4. 0.5 mM NiCl, + 1% MMA O #2335t
TRIELEIDRTO N7 LILE—IZEIT
%IL-1, 79 AT 7—2, TLR4A DHR

A _ B <-WT - WT
O IL-1K38 -4 WT — IL-1R38
307 - WT(E#<™yR) 307 IL-1RIE>WT
- L1138 - IL-1REE

204 20
—
S
3 10 10
2
o .
C 0o 0
= 0 24 48 72 9% 0 24 48 72 96
o
=2 C o<snvr—vms D ocstme (rre z8)
& 30w EBTYR 307 C3H/HeN (TLR4 IE%)
T
w 20 20

10 10

o © o
0 24 48 72 96 0 24 48 72 96

Time after Challenge (h)

A B IL-1 AMELE Ni 7 LILE—IFE LA
C:XuRAT7—UNEWNEN 7 LILEF—IFELAL.
D:RMs D7 2 a/\Y FHIRIZ TLR4 [FBEE L73LN.

Fig.3.Ni 7LIL¥—%FHITHRMs &
Ni DRE : BEEES I D2BRETOLE

A 1omva+osmmni = B 1%HEMA+ 05 mMNi -
+50 M O +
+5

+0.5
1 % MMA alone

50pM O
+5

+0.5
1 % HEMA alone
*

- —A
30 - 30 .-
- -

N
o

20

0.5 mM Ni alone -+ 0.5 mM Ni alone &+

—

S

3 101 . 10

N *

o

c oldf 0

= 0 24 48 72 9 0 24 48 72 9

gC 05mMMNi+1%MMA < D) 0.5mMNi+1 % HEMA -
+0.2 Ry +0.2 —A

9 30 +0.04 o 304 +0.04 -

—_

@©

L

N
o

=
o

0 —B
0 24 48 72 9 0 24 48 72 96

Time after Challenge (h)

- 0.5 mM Ni D& TIlE Ni 7 LILE—IE4 LAy,

1% MMAEDBEATIE5 M, 1% HEMA &M
HATIE 50 UM TEEEH Ni 7 LILE—ARIE.

“MMA [£02%T3 72any FIRERE.

NiCl, RMs
-1
IL-1  Ni-
(Fig. 4)
(2 HQ
RM (
)
(3) OX
RM (
)
RM
Ni  HQ
RM
RM

1

Resin monomers act as adjuvantsin
Ni-induced allergic dermatitisin vivo. Bando
K, Takahashi H, Kinbara M, Tanaka,
Kuroishi T, Sasaki K, Tekano-Yamamoto T,
Sugawara S, Endo Y. J Dent Res
2014,93:1101-1105.
DOI: 10.1177/0022034514552674

6

Adjuvant effects of resin monomers on
alergiesinduced in mice by the
dental-material constituents nickel and
hydroquinone. BANDO Kanan, TANAKA
Yukinori, KUROISHI Toshinobu,
SUGAWARA Shunji, ENDO Yasuo. Interface,
2014 1 2021

Adjuvant effects of resin monomers on
alergiesinduced in mice by the
dental-material constituents nickel and
hydroquinone. BANDO Kanan, TANAKA
Yukinori, KUROISHI Toshinobu,
SUGAWARA Shunji, ENDO Yasuo.

2013 12 11-13

2013 9 20-22

24 (2012)




10

19

09

2012

o

@

®

15

09

15

ENDO YASUO

50005039



