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=1 OLPH-REEHONERESHERE

OLPRCREEHOEHBEEHE (WMEE)

BHxE OLPEN=-12) % BEEHR0=-100) %
Si 46 66.7 94 94 * * *
Cu 72 100 100 100
' 2 28 12 12
Cr 66 91.7 84 8
Mn 42 58.3 93 93 * * %
Fe 68 914 97 97 *
Co 25 347 56 56 * *
Ni 51 70.8 83 83
Zn 72 100 100 100
Se 59 81.2 80 80
Mo 19 264 23 23
Sn 4 56 21 21 % *

* P<005 * xP<001 * *x *xP<0001

OLPE - REHHOEHHLEHE (BRETE)

B TE OLPEN=712 % #EEEN=100) %
Ge 1 14 3 3
As 5 6.9 22 22 *
Br 72 100 96 95
Rb 64 88.9 96 96
Pd 4 56 9 9

* P<005 * xP<001 * % *P<0.001

OLPELAEREROBHRLEHLE(GERRE)

B TE OLPEN=712 % #EEEN=100) %
Al 49 68.1 100 100 * * *
Ti 62 86.1 86 86
Ga 5 6.9 21 21 %
Sr 32 44 46 46
Zr 9 125 13 13
Nb 6.9 13 13
Az 20 218 17 17
Sb 1 14 9 9 *
Au 31 431 16 16 & % &
He 8 1.1 28 28 * *
Pb 64 88.9 100 100 * * *
Y 13 18.1 5 5 *

* P<005 * xP<001 * *x *xP<0001

12 OFESAETRE
OLP B, fEF FREO DRI G A tHR BEE 2 1RT, OLP BEAMEE ERELVA B ITE» 72D, Cu,
Ni. Rb., OLP BEnMdt i A LA B ICE D o72D1% Al, Ti, Ga. Y ThH-o7z,
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%2 OLPR-REEERONEHETRSHE

OLPE L EEROBHTROSHEOHE (RETER)
gk OLPE(n=72) n i EEHn=100) n
Si 15074 + 10043 46 12137 + 13193 94
Cu 1251 + 147 72 1893 + 2634 100 *
v 28 + 03% 2 253 + 109 12
cr 613 + 6862 66 465 + 685 84
Mn 268 + 25 42 193 + 137 93
Fe 11445 + 7115 68 10847 + 7824 97
Co 181 + 182 25 183 + 245 56
Ni 256 + 287 51 786 + 2123 83 *
Zn 6892 + 2883 72 6613 + 3041 100
Se 057 + 04 59 116 = 136 80
Mo 378 + 25 19 323 + 59 23
Sn 1257 + 654 4 2451 = 3011 21

* P<005 * *P<001 * * *P<0001 (ug/s)
OLP ¢ EEROBYUTROSHEOHE (ERETH)
gtk OLPE(n=72) n #EEHn=100) n
Ge 28% 1 022 + 007 3
As 103 + 03 5 065 * 057 22
Br 354 + 149 72 32 + 148 96
Rb 377 + 213 64 501 + 349 96 * %
Pd 1203 + 1401 4 544 + 759 9

* P<005 * ¥*P<001 * * *P<0.001 (1 g/8}
OLPE ¢ ER OB T RO HENEB (B xHR)
gtk OLPE(n=72) n #EEHn=100) n
Al 1521 + 13615 49 7152 + 6419 100 KK
Ti 985 + 659 62 611 * 687 86 * %
Ga 113 + 034 5 068 + 03 21 * %
Sr 118 + 07 32 091 *+ 046 48
Zr 463 + £99 9 076 + 037 13
Nb 122 + 058 5 03 + 061 13
Ag 1317 = 1382 20 782 + 732 17
Sbh 1308 1 1146 *+ 177 9
Au 429 + 207 31 378 + 419 18
Hg 218 + 17 8 183 + 139 28
Pb 544 &+ 48 64 558 + 71 100
Y 107 + 052 13 057 + 0.17 5 * %

¥ P<005 % £P<001 #* % *P<0001 (Hg/e)

3.2 OFEMIIE., B, MAEDLLE

B — B A7 & MG, KGR, MEEZ I L 272 OLP BE 25 44 S E ERET L 2 L Lz, #HR 3.1 %
SEZEGARBICAEENDD, BHEN 0% ETH D AL, Ni, Ti, Cu, Rb IOV TOEHTLHEED
R 21T o772, T X TOTRETHIENEVEZ R Lz, MiE & EROLE IR THETHD Al
Ti & METLFETHS Rb THRICEZ G SN TWAEM Z /R LT,
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4 E =B

M IZ B0 D IEY T FE ORI FE T Si, Co, Mn, Al, Ga, Sb, Hg, Pb 7% OLP BE X v & @B
FNAHBICEWMEZ R L7z, OLP BN EFEEHLIVABEICEWEEZ R LZDOIX Au, Y THh-oT-,

MEREIZ 1 DY e RO EH & T OLP BENMEF EH LV ABEICE VWEEZ R LD AL, Ti, Ga, Y
Thote, YIZBEBTETHY, BT VAX—ICHET LI ENZVEEND, SHBERTRETHE
EEZTND,

BY LR EGA EO MG, KB, RO T4, F—BEEOIMmE, R, WRoTEREHE RO LE T
L OBER RS EWVEE R L, BEICERBESN TV AATRERE 2 b, MIE & MR T O i T,
BRTHETHDH Al Ti TIEMERICZL G SN TWAHEE %7 L7z, OLP ORIMEIT H D84 b
ZTWBAREMES RIR Sh iz,

L%, AL Ti 2 ERBO B D LRI ON T, KEICB T 20 MIREEZRX T, o2+ T 5 FE
Thb,
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Abstract

Oral lichen planus is difficult to treat in some cases, because its cause has not been clarified.
Previously proposed causes of this disease include metal allergy, hepatitis virus infection, endocrine
abnormality, and psychological stress. Among these proposed causes, metal allergy is considered the
most likely. Therefore, with the objective of identifying causative metals, we investigated elements
present in the mucous membranes of 72 patients with oral lichen planus (OLP group) using direct
PIXE analysis. Data for the oral mucosa of 100 healthy individuals accumulated at our department
(healthy group) were used as controls. Mucous membranes affected by oral lichen planus were
liquefied using the nitrate ashing method, and the elements present therein were analyzed using
PIXE analysis at Iwate Medical University Cyclotron Center. Detection rates for the following
elements were significantly higher in the healthy group than in the OLP group: Si, Co, Mn, Sn, As,
Al, Ga, Sb, Hg, and Pb. On the other hand, detection rates for Au and Y were significantly higher in
the OLP group than in the healthy group. As for levels of each element, levels of Cu, Ni, and Rb
were significantly higher in the healthy group than in the OLP group, while levels of Al, Ti, Ga, and
Y were significantly higher in the OLP group than the healthy group. In addition, levels of all
pollutant elements except Pb tended to be higher in the OLP group, suggesting that these elements
may have an effect. Comparison of element levels in the serum, mucous membranes, and saliva
within the same individuals indicated that levels were highest in the mucous membranes,
suggesting that elements accumulate in the mucous membranes via the serum and saliva through
some unknown mechanism. Comparison of levels of pollutant elements in serum and saliva showed
that Al and Ti were present at high levels in saliva, suggesting the possibility of an effect on OLP
onset.
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