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2004 Conference on Immunotoxicology and Environmental Allergology in Fukui
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17:00
19:00

Fri 9/10/04
9:30
12:30

13:30
14:00

15:00

17:30
18:00

20:00

Sat 9/11/04
9:30

10:30

12:30
13:30

14:10

16:10
16:20

Japanese Society of
Immunotoxicology

Japanese Society of Scientific Committee for
Occupational and

Environmental Allergy Japan Society for Occupational Health

Meeting of board members

Section 1 (10 papers)

Editorial meeting

Lunch

Meeting of executive members
Meeting of board members

General assembly

General assembly Meeting of excective members

PLENARY LECTURE
Prof. K. Donaldson, Edinburgh University, UK
Nanoparticles: a new frontier in particle toxicology

[Section 2] [Section 3]

(10 papers)

(10 papers)

WORKSHOP

“Development of guidelines for
caring and preventing hazards
due to sensitizing chemicals
according to a globally harmonized
system of classification and
labeling of chemicals (GHS)"

(10 papers)

SOCIAL MEETIN G (Banquet)

PLENARY LECTURE
Prof. S. Fujieda, Fukui Medical University, Japan
“Environment and nasal allergy”

WORKSHOP Section
“Cooperative study of assessment or
procedure of immunotoxicity Lecture
in medicines” or
Symposium
Lunch

Oral Presentation

MINI LECTURE
“Molecular Biology in Skin Sensitization Model”

Immunotoxicology and Occupational Allergy,

SYMPOSIUM
“New evidences from Animal Model for Respiratory Allergy
and Nanotoxicology”

AWARD CEREMONY

2004

Conference on Immunotoxicology and Environmental Allergology in Fukui

Secretariat : Department of Environmental Health, School of Medicine,

Fukui Medical University, Matsuoka-cho 23-3, Fukui 910-1193, Japan
TEL 0776-61-8338 FAX 0776-61-8107
E-mail:roentgen @ fmsrsa.fukui-med.ac.jp
URL:http://www.tokyukanko.com/conv/3404/ita_2004

Secretary : K. Sato (Assoc Prof), K. Yamada, N. Morishita,M.Kitano
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L-1 Nanoparticles : a new frontier in particle toxicology
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Abstract

Within the last 10 years there has been an increasing realisation that the adverse health effects of envi-
ronmental particles (PM.o/PM.s) are very likely driven by the combustion-derived nanoparticle (NP, par-
ticles <100nm diameter) component e.g. diesel soot. Research into the effects of such very small parti-
cles on the lung has advanced considerably in the last ten years. For combustion-derived nanoparticles,
three properties appear important-surface area, organics and metals. All of these can generate free radi-
cals and so induce oxidative stress that can cause inflammation that leads to the well-documented ad-
verse health effects of increased PM,,. Oxidative stress can induce inflammation through well-described
oxidative stress responsive pathways such as MAPK; NF-kB and AP-1.Inflammation is causally linked
to exacerbations of airways disease and cardiovascular disease and so it is possible to understand the
common adverse effects of increased PM10 as being driven by the combustion-derived NP. These are

NP that can be looked on as being accidentally produced.

In addition there is increasing exposure to a new class of purposely 'engineered' NP with different and
variable composition, whose effects are much less understood. This has come about because of the revo-
lution in nanotechnology. This revolution is set to bring advantages in areas of our lives as diverse as en-
gineering, information technology and diagnostics. However, an important part of this undertaking is the
large scale production of NP with new formulations and surface properties to meet novel demands. Any
technology needs careful evaluation with regard to its sustainability and risk before introducing it to the
marketplace and into the product chain. A number of studies have been conducted by US and EU
nanotechnology expert groups as well as the German parliament. Both European Union and European
Science Foundation have also initiated activities to map the risks and opportunities from Nanotechnol-
ogy. So far these studies illustrate the enormous opportunities of Nanotechnology to give impetus to pro-
gress in both Life Sciences and Information technology. However, there have already been a number of
papers highlighting the potential environmental hazards arising from nanotechnology. Whilst some of
the products that will contain NP are likely to have them fundamentally bound up in the structure, there
is the potential for exposure to NP and nanomaterials throughout the product chain during manufacture,
application and waste management ; subsequently there is a need for a toxicology that can assess the

likely harm they may cause.

Our current knowledge of the toxicology of combustion-derived NP is considerable but NP from



nanotechnology are much less well studied. Generally NP may be able to have adverse effects at their
portal of entry e.g. the lungs, but some NP may also escape the normal defences and translocate from
their portal of entry to have diverse effects in other target organs. I and others have suggested that a dis-
cipline of nanotoxicology be developed to address the new potential threats that widespread use of new

NP could bring, in support of the growth of a safe and sustainable nanotechnology industry.

There is no size cut-off below which particles suddenly become harmful, in the lungs at least. This is be-
cause harmful particles have their effects as a consequence of two factors that act together to determine
their potential to cause harm : -their large surface area and the reactivity or intrinsic toxicity of the sur-
face. It is self-evident that the smaller particles are then the more surface area they have per unit mass ;
therefore any intrinsic toxicity of the particle surface will be emphasised. Therefore as particles become

generally smaller their likelihood of causing harm to the lung increases.

NP are currently available in a variety of compositions that range from very simple-almost pure carbon
or TiO2, to very complex structures, where surface modifications are applied. Some of the most complex
NP are likely to be produced for therapeutic purposes, with characteristics that are designed to give them
properties prolong circulation in the blood, homing to specific organs or tissues, escape from phagocyto-
sis, blood-brain barrier translocation and sustained release of drugs. Furthermore, because of their size
and large surface area, NP binding to protein may result in a series of consequences not expected to oc-
cur when proteins bind to large particles : these could include : (1) NP-protein complexes may be more
mobile and, via protein metabolism, NPs may gain access to sites which large particles would not reach ;
(2) enhanced protein degradation at the large surface area of NPs may lead to functional changes of those

proteins which would not occur at the relatively small surface area of large particles.

Adverse effects of NP are likely to occur in very different scenarios. For NP made and handled in bulk
there is potential for lung exposure. We are already accidentally exposed to large numbers of ambient
combustion-derived NP in environmental air pollution, where the NP component has been the focus of
much research as one of the likely drivers of adverse health effects. These contain a potent oxidative
stressing combination of high surface area, redox cycling organics such as quinoids plus redox-active
metals. These may combine to produce oxidative stress and so produce inflammation. The mechanisms
whereby new engineered nanoparticles might act are unknown. Carbon nanotubes are long thin struc-
tures which can have diameters of a few nanometres whilst the length can be up to many thousands of
nanometres. These could have very unusual toxicological properties, in that they share shape characteris-
tics of both fibres and NPs ; such limited toxicology as presently exists supports the contention that

these may be harmful to the lungs .

NP are a relatively new hazard to the lungs that requires comprehensive toxicological study so that we

can better understand new risks that they pose.
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gramme into the adverse effects of PM/NP on the lungs and cardiovascular system.
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IZOWTOIAOBEL LI, AEMZOHICIEERTLZLEIR#ETHAH. 2D L) 2HE
HP AL OG- AEEICET 5 IR0 - FRY AT 4 (GHS) 2B T 57200
EEDPEBEEEOSHIC L VITbhTE 7, AENE (BEEE - REEE) (2360 (B
IZDOWTIZ OECD ISR B ENTF A7 7 4+ — ARFEIHHY U HILERHI2001FE AR SN
TWh, GHS Ol [ fa s 5 & OF GHS %% % H 4 GHS /& B 4 (UN SCE GHS) |
PHLBT LI L LR, EREOGTEEESRRO-OOY— 7 (#E3T) b RE S 20034
WIER 2 r#E L L CEED S R S 7225, B EMS AN OECD 2 iR S 72 b D fF
RHENTWE, 5BOUETE¥ETIIT] 24 & OECD A EW S HAROFEFIEN 2 H 4§
BT Ll oTWh, GHS 1320084E F CTIZ R L EAATKD SNTWn b,

BABRE SN TV AREZE R CREREE. 28HE BEEER). K ICHT 2 ak
B ORIk . BRICK 3 2 B 2 4845 S ORIk P2 Je OV B2 V23 2 e AR Tl 42
B, AN, AGEEME, HLNRE S L RS e S i, PUEBEERER I & R IRAR
SN, KEEYRBENOFERDOIEFH TH S, IO DOEH - REEE -T2
5 A) I, YEAEROER., USAEUAY LOBHNETIHEDORESEIREIN TV,
FNF—F 7S5 AL o TR TNGEDOD [H7T) —]| REDLNTEY, A7 TV
— BN RITON TS, SHICREY (TebbBERBDOILFWE z &0 m) OFVIC
DVWTHHEEITREINTEY, BaBIITE LTV, TNVERET LI EPROLN TS,
INHDOHFTY) —HEETIZ, NF—FIZkoT [MEHDOBE ] IEIEEE, YSERE
BT HEHWTH-00 [GEROMHERS LS| ICEIKEGAEVPEENSL, HAENIZBWTY
T - HEBREOHED? S GHS OEEMUNFLER I NODH 1) . 20064F D GHS FE A [
72D T b T W5, 4%, BEMERPFHEN 2RI L B AR HB LT GHS &£# 1220w
R RETAEIROONLEEL SV ETFHEIND, KiEH TIL GHS OFEN (R
E) IS Lo EIEE (B LR - ]EY) OBE LAY S L L b2, BUERE T
BNTWLBIEE (BEERICHEDLLIIOEEDL) ITOERT 5,
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BEAZEZDMBRIEA. /RS - 7LILY AR %

[HR] 7 Vv F - aifid, mE. BRERLR EOREFANONTWDS, Thb
B, RE,LOSOBERYE GiE) OWAICLhERSNSE, THOHPUEHOW AL, B¥EL
B L CTIRA SN EHED S . Z2ofEIE, MYk, s, B, EWREL2kicbik
b0 LAETIZ. B I, MWL B OEKES ASFART, TR SWRITHET 5 ARG R R
B D LM TELHANE N o7z, LA L, Rlld, EFEMBEORMITHEV, Y.
W25 T m1000LL T ORG TEWEOWMATHEE 2> TH Y, FKEELTRETSHZ LA
L, IDEMEL TS, RADKELMED ) 15% 13, BEMEMETH A ) LHEES
NTwab,

(] RBTENTWAEE»2VHEEEbND, B, ZoHFEEE) 2L, M2
PiRDEZTHY), HE, BEREZFEMICHENT 52 L TH LA, &2 CEYREITHD, JH
WOBIEDEEDPIZ > TWD L) Thb, EEZHIZ. HERYWEOWRAFTEABRIZL S0%, &
S XN LB AIREFERBE B I o T 5,

[T B - WEMTEANOREIRIIZ, BEL 2V, FRWE~OREZPIEL Tl
PRER XUE BB E T 256, BHEREPEVGEEITRILIVWE ) TH 5,

(Va8 - &3] B, PURD S OB RDEETH S, AHEL D, RBREL RS
RO A7 57 OFERBOBEILETH L, FEEMZ., ik, BN CoORERHe
VA7, WERLEHHT L, HERER, —BROWBEICHET L, BGTRASINLIHEEWHIC
FHEETHFRRESZE SN TVDEA, B - WENSET LV F—REE, ZOREFEID
EAPICHEVWETEBTA-ONREENICOMEE 25, BEMEWBTIX, BERICT b
=KD F = v 7 RHEEMERM I T 2455809 1gE ORIEIC & 0 o B3 BASE e 2
FIELTHS, BRETAHIENTENTHMENTD 5,

(B ] BROVE» 513, BOERYEOREICENTHDIILLALATH LN, AL
THEEMBEICLD, 4BREVDIPITRVWEDS, HUREZD ) 50T, ERKEIATHS
PUE DT — & RX= 24t #H LWHERLZ O KO TIERWEE LR EHFN 2 EROILE T A
TLADEENEINS,
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— T8l XRDOBLIR & R8N

ABRAFIIIFIREE 7 LIL X —Eft 2 —KER BREF

R MEORIVE THREBEL THB D . SR F MR R4 B RMRE R T2 & 555
B ALEMEIC L 2 EEERRIED A 5 = X Ah b 7 LLF — PR . I
B, ALFWEBABGE TR ONE L) B REED AN A LIZL B RBIERDFIED 3 D12
RAIEND, ZOVTIGHSEELEEE GATODH, FFICT LV F — PR %1000
T, BROBH & BT R OB L S & 85T 5,

T LIV — MR ORISR FHT 51213, BIEZOLOEFHTASA L, —HBE
XNANDRIEEZFHTEEND) “ODBEBEICHTITTEZLIENTE S, BIEDOTFIHIZOW
Tk, i 4 OYWEOBMEC OV TIE L . BAEOMVIRH L OBME FHT 5D THS
A5, BARIZ i LTid, WEOBIEMEIC OV TOBMERD T — ¥, B OFE RS
R S MBI S OMEE TR A HUB Y 2 2 L 022, HABMEMAZE TR
TULVE Y F=R=2A %L, A ADT LIV 2OV TOFERT IR L TV EH, Bk
ENTVAT7UVLVF YORBBIZE LRSIV IRV, BEOTFHICOVWTIR, HEMRICL-
TR FTAM 2B Lo TTUAVTF Y 2FEEL. SBERILT VLV EOEME ST TnL
Bl LTV L Tho, COLED/yF7 A MBI E LTIk, Bl ShzT Ly
VLI ENET LA, BAARTIIZHHEESE LTy F57 X FREOIRFE L%
ConTBY, BYLIBENERT A7-DDOBEED—HEZ L LTW5,

IO DTN, EORBEFITEN TV EDEZHEROBLTEZ TAL L, KOEYIC
ZENTWVS S DDO—2HMEMER T, FOTIZR O BTV OFRERILEMETH A ), 1L
BEfE, EEEo T CERESN, BMEROS 2MEOHEMNFENICH L VI X - —DHEH
HIC & o THREICER L. F 7220014 2> SALMEm D &G FRPRBE DT 5N L THESE
EEHSICE o TOT UL Y B AT A ENTEL Loty SONEIZIE. {LHES,
=& BB MBEEA S5 L7, AR OB %O BRI AR % i & LTRE LT
XSRS DD, —F. BEREEEEICIOVTIE, 2hO T LENLTY 2 DOHEUK
Thobo ZOWRIIIMEIIS O TR LM LEY L IHOT 2 DEMALL VI L, B
S O LI 2w TR S A SRTW AW S 4% <, Bl b A0 %
THEEL LTVADI LNV &, BRIAEHNS CEEMDEE S AUHE 2 5L &z ¢
VI LR EDER LN,

EBEMFRARRIEL SN, ThO OREPHIRINDE Z E2HfFL TV,
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S1-5 RS X 21bWEE L GHS

BEIEMEHRE Y b7 -7 (ToxvF) /RRERAR  FHERS

59|

OHBRBRERER RO 72O ICHTRBIMOBEMEDSBHR SN T D, —REEHBICHT LY
FH S H10EH (199247)

AL EEFIC BT 2 THREBMOKELOVLERIFH I TVE, — [TV ¥ 521
DEEI9FEDOA E(LFWE O IE % B (19924F)

(®19964F D OECD HHEABIE A %17 T, HATD PRTR (BREEE LW EIEH 585 25
AL S N7z, — LR ICERE AR EE O RTT (20014F)

@BIEARNE Y, 514+ F 3 VEERMEICSTA2THROBLE T 5, —[EbIL LR
DFEAT. T4+ ¥ vHEIOBE, (19964 ~31E)

[T+ v FELOBK]

OF ELFWEIC X 288 A 7 IBICH 2 HROBEN - B () K20EE)

OF EALFYE O WERBR 2RO 720, NGO LDy T — 21k

CHATEHEDORE LA EFWEERD IO DBRD LR LIRS

[TV + v FOIEEHE]

@O PRTR 7 — 7 {ifi H D 72 0\ #2278 A& O Bilfe

@FfFF. FEE, HTROVAZIIaor—2ar0ldiliitIFr—REBLI+—D
B i

@RI PRTR f58AB ™Y = 794 b (PRTR B 7— # REF A 1) OBk, M

[GHS I2#ifF ¥ 5 2 &]

TRAMCEWEEHICBMT 572012, LEREHREE %5,

LB L 2B 27 OBO DI 3HEN O —F) HBHIVE,

HRARE L 2 W70 — W% KRG ZLEIrOFRTH 5,

TEFFRHE BB AT, AEMICHET 23880% T %,

BEY A 7RLFEWEICET AV A a3 ar—3arDy—LE LTERHTE 5,

AHOMEE LT, {LFWRBREGE. ¥ v 2 ADER, FAEEHE ORI R0 1% T
HZENTEBDD,



S1-6  EESHAI Y A5 2 (GHS) IZHEJL L 72
Y ) A b ($RE)

BHAFEFBREREY EHFE—1§

[ & Hm] #512132, 00007 FE L, L OLFWEDHFAET b0 BT RTOFE(LFYE *
EELENS ZEHICL VERT 2 HEIATRTH S, £ 2 TILFWEOEBETM S 2T 4
(LT GHS &3 5,) LI ALFYWEOFEREZFTEH L, TNV REEWT— % 2 — F (MSDS)
WL B E T 57200, ERREGPRET HHBEOHK SN/ AT LTHY ., 48kt
WHDFETHD, LPLEDSGSHIZIEINY Y 7T oWEEHETHAI LI TFEL TV
Vi,

FRVEVE R & E, SUEOH AT, BEIRD & IR EHER . FRRPUAR, R GERBR, SR A
FHRABRICLD . HEOHAEICIE, BERD & MR RER, Sy FTAMIIVEFESh
EWMETH D, T THRAGEHUMELEZR LT, BIEMLFWE R ET AL L BIZZD
SWIH T - W% Tz,

[ - M &] HAREEHEESRTRRESZEIVEIE T 2 FRIRESORE. J78k
TS5/ AT BRI G ICH T S N T W B BAEEWE . ME¥E. BEEMECET 283 (b
MoOE. BCEMERE—RTROEE (1 —5). WE vol.13, 14, A7 4 /1 )V L ¥ 2 —42000,
2001). #t# (EE—1E, H TR GEENE - 7LV F—. gz 9aEiE. 2002) %L
Ya— L7z, F72051600 ERSEEREEST 2% (EPICHO) OMEUmMBIIOVWTDOY Y KRY
TLIZOWVT D, (LFEWEIC L B LR IR —D _ol5) BEET LV —H
BB OERMER L FRI2OTHET 5,

b L OB L] 1PREE R OB O 2 BIEMALE B 358 T h o 72 BBWTH I - B
BFEZOAL ) —= v 7L LT, BERE - KK - BEZ AT 2 L &0 IRk -
BEANT A - ARSI HEE RN SNERETH D,

[Fe®] %L bANEEE L STRBEOBIEMHILFWE 2 =52 (HARERET LLVF
—%4 - HARBEEESS - HAEEHESR T VLV —0EHEENES) GR0bDE LT
HARBUF R & EBUF. HALS TERSB L T TEBIITIRE L 720,

(5% cik] FlE—1, HFER, BEETLLE—, EBTLAF -4 L SNERE &
HECE, X1 oHHw. 2004
[¥—7—F] (f1-%35ES2)

FEIBSFRAN R - AL - BT LV ¥ —

GHS (Globally Harmonized System) * Sensitized chemical substance * Occupational allergy

Sensitizer in conformity with globally harmonized system GHS) (provisional list)
Kazuhiro Sato

Department of Environmental Health, School of Medicine, University of Fukui



S2-1 Mg~ 2 a7 7 — Itk MH-S #ilfe % v 72
e PR BRBR I IS W T

AMEES . EEEE . HBTA . NERT. IMREE. LFET. THET. hERk
D AR FARMEY 2 BVIERS RRIAETRAT 3 5 PR RIERT AT
BRI AP By B 2

[Hi] KB %Z A L CTHRER S N5 BN TR B O IR 253 5 O Ml 4 % 5l 3 % 729 (At
~ 77— VHkME, MH-S Mg % v CREEERER % A 7,

(5] vk TEOREE LT, 2HEOIN R 7592, =K 7592 a (=%
bie. WA —K> 759 7)1 —HK>7F v 7 b(Cabot corporation, BN —K> 77 v 7).
2HHOHREED R 5 MEAEM L a (FH ¥, PETES. 7Tm'/g) . MMM # b (PET &
11.6m'/g) DAFET, M T, v ¥ FEHE, ~Er FEBEEBRIC OV TR E21T- 72
MH-S Mg, ZhEFhOYWEE&HE (n=6) 120, 50, 150, 500pg/ml D& FE T hnz 5Ff %
112720 ¥531336C. 5 %BCODSEMT T, 5% fetal bovine serum A /) RPMI & (FiAEWE
BH) IZT6well D7 L — FTITV, lwell 25720 1 X108, BEBEIE 2ml & L7, B
FAG TR 18IF B ICKE 22 W IS LPS 1 ug/ml DEE & % 5 X ) ITINZ 720 K BAMGR428E R (LPS
WINER24ARER) ICBRE L, MU R 7TV —ERBREEHCHIBBOEFELFE L. £ 72/
Ei#% % RILL ELISA |2C TNFa K ' IL— 1 o iRFEZ HIE L 720 HAFRR A b1 A ViR
IZOWTHHE I P EE B L —CEE 5 AT B L 72,

[#R] 3RO A AF DT HI369.0% ~86.0% DHPHTH o 72, MIFLDEHFRIZOWVT,
N—R> 75702, @HKa, ¥ FERIIOWTIZ50ug/ml BEHED S, BETEAE b,
~E Y FEBEABIRICOWTIZ150ug/ml BEEERED S W IREEIC A, FEICEFFEOFY
EAED 5 720 TNFo IZDWTiZ, =K > 7T v 7 a CIRBEHLETTHEBEL ) FHEDS
AR o 72, FRRICBREFE T TAELR PIEORMEZ R L -0Id~ ¥ FE & AR
FEDOHAT, MIZBREFICL o TEHEFEEICHVHE S o7 IL-la 22V TH H—FK ¥
777 a TERERETTHREL ) FHEPEEIE» o724, TRAI—FVTTv s
b DIEFBHETHFMLHERT, FHEIFEICES 22WEO RN,

[(Z5] MRROEFRE, HREEOEFEICRMEL, MBI K-S 72, 4RI OBREIRIE O
T, BWETEAROETHR LN, MRAFROKTOBMIIGESYTH o7z H 1 b7
AVIRERIA—KRL T 7y 7 TIIBRBHTEDYI o724, BEHCTFYEIF LA TIDEDLD Y,
FHEOEHBHOECEHODICTAFENDDIC LA WEELED S,

[¥—7— F] MH-S fifg. /asR. 7 —AR>7F v 27, MH-S cell, respiratory system, carbon
black

The evaluation of cellular toxicity by using murine alveolar macrophage lineage cells
Masashi Tsunoda

Kitasato University, School of Medicine, Department of Preventive Medicine and Public Health



S2-2 F /R T-ORENEGICEDET ADM B ¥ 23iIc
BI27rEHA OEAEELE L mRNA EBOEH

OTin-Tin-Win-Shwe. U=, BEAFM
E L IREBM R

[BEiy] BEF 2K TOMRY) Y 8GHICB T 2 0B ERETT 572012, A=K7y
7 (CB) #&RENHG L CHEMEMBOr Eh A OBEHEREE & mRNA EHEZBE L 72,

[J73:] 8B BALB/c HE~ ™7 A % v T, fiffldnm &95nm @ CB % 100pl HiZ € €h
25,125,625ug 1272 5 X AL, YU AOREMICIERE Lz, Wi LTh - KR kT
DI B WNER I IV 720. 1%tween 80D A % £ 5- L 72 KBNS X, H 1 [T, 4 \77%
o770 S OBH, KRBT MBS (BAL) . V) v /3HiZERILL., BAL# EED T
EHA VIZELISAEICE )~ AHHEF v PERHWTHIE L7z, Bk /58D 7 E7
4O mRNA BHEZRARDL 2012, 4 RIRENES LT, k&5 O 4 RERRICH X 721
) YSEIERERIL T, VT NVF 4L RT-PCRETER L7,

(5] Mifasedihr oM Tid, 14nm CB &S CHELEBMA R 6 iz, ST
OlETIE, 14nm CB#xGEO~ 707 7=, @fhEk, V) Y BROFELEMAFR S N7,
fifE PG © MCP— 1 4= Tld. 14nm & 95nm CB #5-8 D625ug B CHEREMAFRD 5
7o MESENES LTh 5 UERZICMHIZHET 5 mRNA OFEB %) 7V ¥ 4 5 RT—PCR
FECHIE L7 SE, 4nmCB 5O MIP— 1o & MCP— 1 Tld, AELMMP AL NIz,
95nm CB#5HTRAEEEFRON L o7, ) Y /8HIIIBIT 57 €47 1~ D mRNA R %
HEL72E A, MCP-1& MIP-1lo @ mRNA Z31314nm @ F55395nm & T, HIIATAE S
770 14nm & 95nm CB #%5-8D125ug & 625ug HET Y ¥ NEINORLF DRBATHHER S L7,

[Z22] 10 - ARt OB BR K O TEEOMIOF I, k112 X 5 RATGH
DEALRF IR T L B RIESFRERDPEL Mo TnhH EEZ LMD, A GILFWHEIC L
D FHE XN D SERGIIE, KEEAMERD S OEW ISR Pbo Tnd, RIFET, b
NHNIZEENICCB 2H5- L, IFhEke~ s 77— - 1) YSERE W o 7o filifa gk i oMl
HowinxBo, F7o. ik V85I E W T mRNA OB E#HL L7z, 2T TIZ,
F IR TFOREOH A X L RN R GIERENORE IOV, ERAREL v, A
X RIE ORI T A XA E VT EERPREVWT L FHER L, T/ AT
Bea A ZBLTrEAA Y OEH AL, BRTCERELIBHITLI L TRIEZTIE
e EHEH SN,

[Z:% k] Nemmar et al., Toxicol Appl Pharmacol, 186, 38-45 (2003).

[¥—7—F](f1 - % 35E0°2) F/ k. 7EH A, i nanoparticles, chemokine, lung

Effect of intratracheal instillation of nanoparticles on chemokine protein release and mRNA expression
in lung and lymph node in mice.

Tin-Tin-Win-Shwe, National Institute for Environmental Studies



S2-3 XY RIZBIF B H—KVF 2R FDORENEGH
77 LETER ) BT A4 IS X 5 RIS KITT R

OLU7thB=. Tin Tin Win Shwe. BE4AF
ESLREM TR

[BH] KEHFER KW E DS b, 2R IFHRAEDE nm LLUF O THUN % K -\
bWwbF R Tid, KERKTLFEUCERRECTHRELAIGE, MICEL M ERT 5 H
AR ENTWEY KIFFETIE, F /R T LRI X 2 M0 KAERS IS RIZTT R
BEHOLPICT RO, =K 75 v (CB) A&7 7 LEHRMRESS D) RTF
A afE <7 ARENICHEBERS L, iTOREEMBORESCTHA ALY - FEHA VE
HEREESEANDEEIZOWTHRE L7,
(5] 8:Hkid BALB/cA M~ A&\, i) / CB AL & L T Degussa # D 14nm &
95nm O 2 FEORT-% Fivi/ze X, 77 AGHRMAEERE S & LTHE T FYREERO ) K
74 2§ (LTA, Sigma-aldrich) % 7z, FEERHEI Vehicle (0.05%Tween80fNA4: B £ K)
#£. 14nm X1395nm  CB125pg #%5-#. LTA1Oug % 5-#. 14nm ¥ 1395nm ® CB+LTA #% 5
HOGHIZHT, 0.1mOGEEZ YT AR EWNICEA L 72, 2412, K8 S ot &
(BAL) i OHMBE S 2HET AL EBICELFETDOF A VAV, ¥EIA VELEER
ELISA 12 & o THllE L7zo X, MR o) v 38k 71 v b D FACS f#HT 47 - 72
[#%] BAL Wb oMl & i Ek#i314nm CB #. 14nm X1395nm @ CB+LTA # T Ve-
hicle BEICHARTHZ L, $1214nm CB+LTA HIZZ N Zh o B 58 2°95mm CB+
LTARF L HRTOABEIIEEEZ R L2, EiEH D TNF-a D A (X14nm X i395nm @ CB+
LTA BECHIIICE D b N7zhs, KERDEWIZ X 2EIZ %o 72, IL-6DPELEIE CB T 72
X LTA L DM AEDEDO VTN S CB A XMKAFMEISHMN S A A A & 7z, Wl e
DY) ¥ IRERY T X v kD FACS @ Tid. CD3 Mg, CD19" iz, CD4"T Mifid. CD8'T Mijty
FENORBIARAON o7,
[£%2] AfF%EC. 14nm CB+LTA B CUHHERER TNF—o O EASHIMAIHEmML, X,
95nm CB+LTA # IR THHPERBPAREICE P -7:2 L2 5, 14nm CB AL T-& LTA L DM
AEDEIRMICBT 5 RKERE%950m  CB+LTA BICHARTE iR Hfe LT A e AT
REENT, B, AR TIIEHED LTA (10ug) DAMCHHED LTA ThRat217- 72
DTEDLETHET S,
(&% k]
1) Donaldson, K., Stone, V., Clouter, A., Renwick, L. and MacNee, W. (2001) : Ultrafine particles.
Occup. Environ. Med. ,58 . 211-216.
[¥—7—F] VA7 A1 2B lipoteichoic acid, 7 /¥i-f- nanoparticles,

fili?d %%4E  pulmonary inflammation

Synergistic effect of ultrafine carbon particles on lipoteichoi acid-induced
early pulmonary inflammation. Shoji YAMAMOTO, Environmental Health Sciences Division, National

Institute for Environmental Studies
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pERURCEST
RR#fRERLZeMAE L 2—

[H] 71 —C R 7 A DRI BT 2 B8 3 RE R I 2 RT3 2 L&
o> TS T 5 B HEELEZ SO TVWAE I L EWL2ICT 5, 72, BT 5 IgE L
TR % 580 B R R IR ERE 2 KD % o

[51E] T2EDEHRS v b (F344/DuCrj) % HARF ¥ — VA N—25HA L, EBRIEIIH
SOFIET v FHRDIFT v M ERWT T 72, EEREHZ, BB - Ly - BRI EiRE
R - R O SR T A B B ISBREEPE T A IR B 1R TR L 720 B EEOBRER
BRI 6 BRI/ H, 5 H/E, BEAKII2HM CTH o7z, EHROHEDS 2 BT LI, AF
TR EPUE & LT3, 4 EBEHENES L, BfES HERICHRIL L PK JUSIC X > TIgE Z#lE L

i

[t R]
ZXTEMCX T B RIBISERIC
BRI CRERE :

1. AR E Oy, BARBEDOLE LRI 5 Uy < . {68 = a4k
DH T IgE PRI LA L7 IgE Pk frfr & L TEIIE L8R 7 A RE O REIX
HIEBRBE O I0ETH o 72 QALK U A ER O B E 138 OATEEREDO 5 LT Th -
720 O IgE PURMM R, [EMIEDBEAL DA S N5 BIE IR AEFEREE DO 10065 TH
')f:o

2. WHILWIRGE EH =R ECIREESALNT ., EHUEEETIE EEPAES LA L, B
ITAEFEREOHIETH - 72,

3. BEFLERBREE  AER = [IERAECHURRE A I AS, AER LA A E T IE IgE HURDS L7324 i
WA B NI,

BENEICLIFZEDE !

TERAT T B RIS IIBTET 2 (SHET A - BREPHE AT X)) IZX 2B DH 5
PICOWT, IgEHifkpELE A v ¥ —u 1 X (IL-2, 4, 10) OFEIC L YRET L7z, IgE
PURBEA CIZEHE A A - BREHEE A A & B ITITFERORE RGO N izhs, KRR LR
BOWELEHE T A DFENRLRLBNMERID A S NIz v & — 0 A F 2 TIE G E :
TR GREE L D IL-4 (PUKREAEARHE) o LA, IL-2 (PUREAIE]) DT A& S NPTRRE
HARMEVER DB T o 720 WFLIAERE | &R 7 AT TIZ L4, IL-20 LR A 5N
PRRE HEARHEVE ] & IIHIE R 2SR PL L T 7ce BREEHEIE 7 ABETIX IL-2, 100 ERA DA L1
PURIE A FIHIER MBI H o 72

BENE - BEFZEZOEHD 5 RIUHAADEST

1. &myEHER{bkE (PAHs) ZIRIEL L CHEH & R 50 O BT RAT & #ET L 746 R

FFEARA L7 HEE A A i6 8 - 7L v L TR, WFLIO 7 v MICBAT S 5 2

DRI NI,

2. TEMtEFZoOHMEE (B - W) o, AFENOBMERfTo2L 24, B



W #& 1 C IgE YUMo LA 25kt S 7z,

3. 70RT+AYY) ¥ TEBROMER, P A A CBRE SN SO RIERIE~ D FE
EHAEHNIZ WS ISR D LA LB b o 72,

F O i

1. PR AT ZADORRHFIIC BT 288, FaHFRIRD ) P BROHGE % HE L7z, ARICBI S
Mgl ) > NEROMRAER TIE CD4  (BifkpEE 2 RAET 2/EH 25> »/38k) /CD 8 (B
HEA 2T BER 28D Y 88K) aTE o Tz,

2. URELTAA Y HADANEY T =Y (KLH) & HW CEKOEER % 1T o 7245 H£. J5HF
JHBR BRI T3 KLH (238§ % 5 IgE PR A S AUk 7 2 D e 81 2 B3 13
AFHHLANOPEIF L THBNT LV F -z R I T EFHL 2 I2h o7,

(Z5] HEit 7 A 2 AEAREN ) \ R EE 5 5 & . NS UBERE 7 L RN BRBE O L AIE#E 2 A L T

B tF O G RE DI BGEAE (B % KU L PUREATIRIBEEDIK T 2 3720, @ % % IgE

DWREAESND ZEPWLPI R olz, Tz, BRI MBI 42 RS PIRED 5 512

FEEBBE S NAS, EBROBERR (6K:M/H) LAHELORFEBREL YK TL L0

BRI E SIECFHB S . —MRRRERIEICB W TAHE LB R EFE R b7,
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Elevated IgE to Cryptomeria japonica pollen in rats exposed to diesel exhaust during fetus
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Improved lung function testing in animal to
detect allergenicity of inhaled substances

T—3r-TF59 &L 759K —T77—MH%RH
Dr. Armin Braun, Fraunhofer Institute of Toxicology and Experimental Medicines

[E /] Aim of the study was to detect allergenicity by using a novel in vivo method in mice which al-
lows the measurement of lung function parameters during simultaneously aerosol challenge. The study
was performed using the model substances TMA and DNCB.

AREOBHIE, v AR MV in vivo KBIFBHF LW T LV Ukl E LT, 7L
Vv O A GRS L FREICERE L 72 SRR DA I EZ BT T2 2 L TH o720 ARER
TIICRE 2 AW E O TMA ROl 7 L V57> @ DNCB & L 72,

[77“(%] Mice were sensitized and challanged with DNCB or TMA in two concentrations. For lung func-
tion measurment animals were anesthetized, intubated orotracheally, and placed into a novel whole —
body plethysmograph to test for pulmonary function (lung resistance) during spontaneous breathing. Air-
way responsiveness (AR) to methacholine (MCh) was tested by provocation with increasing doses of
aerosolized MCh and early phase response was measured during allergen aerosol provocation. In addi-
tion, inflammatory parameters such as eosinophil number in broncho —alveolar lavage were determined.

YW A% 2D DNCB b L {13 TMA TREAER UEIRE L72o KKEE T CEM O KENICIFE
%, FHROEH T VFRAES T 7ICEE L., MigiezllE L, AL E RV THREIRT
BB~y AOMitEEE (i) 2WE L7, =71 Vb L7z MCh ORE % EIFTIRA
HETHILICED, Ay a)y (MCh) (2 25ERIEHE (AR) ZRERL 7. 7R
W (7L ST A B 1, 27 oL T LV Y ORARIEIS LY il
B L7e SV SR Y OUFRRERE % E D RIENXT A — 5 — BlE L7,

[#5 5] Mice sensitized to TMA displayed an increased AR to MCh in both concentrations that was

clearly more pronounced compared to mice treated with DNCB. Early phase reaction (resistance increase
in response to allergen provocation) was only detected in TMA sensitized mice. This was also reflected
by an increase in eosinophil numbers in broncho-alveolar lavage that was only seen in the TMA sensi-
tized mice.
TMA TEAEL 7277 A, WTFNOHERTH MCh 12§ % AR #° E5A L7z, Z#4id, DNCB
HEBEOYT AT S & L )RS TH - 72, FHRSHIZ, TMA BfEY 7 2D A
R SNz, TOMRIE, [RELMBTEEE b O BRI D LA TMA BIEY 7 A TO A
BohilEE— L7

[#%%%] We suggest that this new method to measure lung mechanics during aerosol provocation allows
the sensitive detection of lung sensitizers e.g. TMA and is able to differentiate between lung sensitizers
and contact allergens (DNCB).

AKREROKE LA S . W AK O E R 2K HMAE 2 W& 3 28 HIE. TMA FEOi O EAE
W O B AR B X O e L $Efik 7 L v > (DNCB) & OREGEA AT REIC &2 4 C
EERREL TV
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[H) AR, 308 Tl & T 2 ff 4 DFE RI (radioisotope) 12 & % LLNA (local lymph
node assay) &°H—F I ¥ &5 LLNA EHERERD: L OMBBEORBZHM L L, #HE
BEBMIER A ORIEFE ST —F 7 7V — 7 THHE L T\ 72 8 14520002 520014F (2 21 F T
ETHEML 7.

[HE)ZERIICE A LLNA &£ LT, AT ¥ 252 548 L 72412 122> T BrdU (bromode-
oxyuridine) DHLY AADHI%E (BrdU ex vivo ), PCNA (proliferating cell nuclear antigen) Fj;
MM OBIE (PCNA PUfkE), IL-2BEAEOER (IL-2BEAR) BI U YKy 7Ly Mg
MrEERLZ. &5, BrdU 2 B L72REE R Y 7%~ 7 APEEE T IO AR EAEL X
JVC BrdU 2% 479 Kk (BrdU in vivo i) %6 NCHAOREERE & BT ¥/ EiAife
5 A EIE % % 5Tl 5 EERR  (integrated model for differentiating skin reaction : IMDS ) (2
ODOWTHMREFT LAz, BEBRII1 ~ 2 CEMLA. 72, HBE L TRIZHW 5 LLNA
R (RIEE) % 1 fisk CHET L7z, BhIdMENE CBA ~ 7 A% vy, B\ B2 IEVEME E
DNCB (1-chloro-2, 4-dinitrobenzene) 130.01, 0.05, 0.13, 0.25, 0.5%, 59Kz ERAESEY
'&E D benzocaine 132.5, 5.0, 10%DEEIZZA LT MY (A =T 4:1) \ZBEHRL
TR L7, BEEICOX 6 LB % AV, LLNA ZEREREIHE, WHMCHERYE % 25
uL 972 3 H ke T8&A L 7-.

(k55 Rz et DV DNCB 12, Zh F TOHE TId LLNA ZEHEREREIC L V0. 1F 7213
0.25% L LTl L HE SN TWD, KRETOH Tirb 7z RIETIZ0.25% % 5-# T
A FIICA B e BSHEEO LA A LNz, & 512, BrdU exvivo i, IL— 2 BEEAE, PCNA
Ptk B X OV BrdU in vivo FIB VT H RI & [FRIC0. 25% 4% 5-8F THiat F I A B %1t
RO SNz, 7272, B EREE & BB R SO FEEOHIC & - TR S D SI(stimu-
lation index) %0.25%¥x5-BETHET A &, RIHE :90.86, BrdU ex vivo ¥ :4.148 X U2.47,
IL-23E A1 ¢ 12.08, PCNA HUA: © 34.17, BrdU in vivo {# : 37.508 L 1079.08% %2 ), RI kL
b EEER L. BB EEM DT benzocaine (£, T FE TIZLLNA TR L HIEL T
WEHRENRHLLOD, BHEFEHOT TV ERLLLER L v, KBGO RIE:TIIREIR
FEDI0% G BICBVW T ORI EMAEAGALNT, SIHEIZ3ISETT2.45TH -7z, —
7, BrdU ex vivo :TI35.08 £ '10% %58, IL-2BE4 1 TId5.0% 458, BrdU in vivo T
132.5, 5.08 & 1°10.0% D &% 58 THAFFNICEE L 22380 b7z, IMDS T,
DNCB 0. 13% LL_F D B X UN10%benzocaine % -5-8F CIRAEEMEASFHME & HlE S .

[Z4%2] 4 hlEmE L72FERIIC K A LLNA EOHRTIX IL— 2 @A ES & U BrdU in vivo ¥
DR C, BB L L CoRHMEIRE S L.

[Z% iit] Suda A, Yamashita M, Tabei M, Taguchi K, Vohr HW, Tsutsui N, Suzuki R, Kikuchi K,
Sakaguchi K, Mochizuki K and Nakamura K. Journal of Toxicological Science27, 205-218, 2002.

[HAZEX—7— F] BTy >~/ Smistek, JERID, RS

[#£55 % — 7 — F] Local lymph node assay, Non-radioisotope method, Skin sensitizer



WS2 LLNA fWFikE LT BrdU #
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[HM] Local lymph node assay (LLNA) (X5 O e EAEPERER & (3872 0 . 20 O35 H
I2& %) YNEROBR G 2RI L TB Y . FHEICLEWEOBRESEZHETE S8 Lw
B & BAEE A ER T Tdh 5, 47l Bromodeoxyuridine (BrdU) %\ 5 Z &2 X 0 iHEAL&

(RD) ZffH L%\ LLNA OZE: (Non-RI LLNA i) ([22W TGS % L b icAREE vz
L2 E DR E R IZ DWW TR § %0

(5] LLNA #x LB O v b BAEEY R & BOG i & L TRV, HEBRIL S B 0%
VEVERE 2 HEET A HETH Y, BXEYE & L T 2 %2,4—dinitrochlorobenzene (DNCB,
A EVEY) ' . Human class 1), 10%Isoeugenol (IEUG, H &8 FEEA/EYEYE . Human class 2 ) .
50% o.—hexylcinnamicaldehyde(HCA ., 55/EAEMEYE . Human class 3) & HV 7z, [FREEE 12 54
L7z F W = CBA/IN ¥ 7 ADHAM1225u1 50 3 H I #fd 5 L, #5021
%12 BrdU % JEFEN#R G- L72o BdURKGDOEH ., BEAirY Y 8Hi 2L, U ¥ /SEROHEFH I
o THLY JA N7z BrdU Z il ELISA ¥ » b & W CillE L 72,

[R5 5] © b~ A58 B AYBE 1 @ diphenylcyclopropenone (class 1), p-phenylenediamine

(class 1 ), cinnamic aldehyde (class 2 ), glutaraldehyde (class 2 ). citral (class 3 ). eugenol (class
3 ). isopropyl myristate (class4 ). propylene glycol (class4 ). hexane (class5) 22w Tl
P DHEE 21T o 72 &L 2TAHREDILEW A HE SN TV BB/ EMWEE ICE I Lz,

[(Z%] LLNA M HEBEEZ ERT 5 2 L2 X ) BEROBAEY A A€ OB 126 -
TIELS ERETH 5 2 &%, FERR S, ARFEIMLFAWE O REAENE 2 B HORh =112 578,
Al A5 HEE LTHEHTH S Z EARENT,

[Z%3CHk] .

1) Takeyoshi M, Yamasaki K, Yakabe Y, Takatsuki M, Kimber I. (2001) Development of non-radio
isotopic endpoint of murine local lymph node assay based on 5-bromo-2'-deoxyuridine (BrdU) incorpo-
ration. Toxicol Lett. 119 (3) : 203-8.

2 Takeyoshi M, Sawaki M, Yamasaki K, Kimber I. (2003) Assessment of statistic analysis in non-
radioisotopic local lymph node assay (non-RI-LLNA) with alpha-hexylcinnamic aldehyde as an example.
Toxicology. 191 (2-3) : 259-63.

3) Takeyoshi M, Noda S, Yamazaki S, Kakishima H, Yamasaki K, Kimber 1. (2004) Assessment of
the skin sensitization potency of eugenol and its dimers using a non-radioisotopic modification of the lo-
cal lymph node assay. J Appl Toxicol. 24 (1) : 77-81.

4) Takeyoshi,M., Noda,S., Yamazaki, S., Yamasaki,K. (2004) Differences in Reponsiveness of Mouse
Strain against p-Benzoquinone by Non-Radioisotopic Murine Local Lymph Node Assay. Exp. Anim. 53,
171-173

5) B IET (2003) Kz 8 BB AR (Local lymph node assay, LLNA) . ZZHff &%k, 15, 45
-47,

[BAGE+—7— K] LLNA, JERIL, BrdU [#§E¥—"7 — F] LLNA, non-radioisotopic, BrdU
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Local Lymph Node Assay (LLNA) (3. BZJMEfEMEE O 2T 2 BOHRAREBTHE L
T Kimber” 512X Y HFE SNz, —HEFEREFECBVTHRICHE L ALEWEO T L
NVE—FEME, EERT EHORNICEHMS 5 2 &3, @R efE LR RS O%R A
TAHETHMOTEETHY, EMEW, BHENICOFHET 2ZEX D5, LE LS, HA
FZE SN HHBULEWETICBE L, EIVE Y M % H\» 5 Guinea Pig Maximization Test (GPMT)
%° Buehler Test Z#H 35 Z L3, #BEVFEBEEIIBVTIZ, REYBPLREBI A Mo
HTHRENTE R €2 TR L, BHOHBULEW Ol 2 £S5 2 & % HAYIC, LLNA
® Non-RI UL DRFE 21T - 726

LLNA @ Non-RI f{Ei% 0 Bi%

4 1d, NonRIfUBREZBRET 5104720, 22o00HELHE L, —2ik, REBMHI
4262 LTHY, Ml IEHBREREICHTL2HATH S, T2, BIEVHHETH L L HEMR
L7z, AERHABICEI L Tid, LLNA2SEESHTH S Z L2 5, RERFGE» SR T $ TORIR
z VHARDAE§ 252 BEIZ L7z, RBUKEEICE L Tt PREDREMYE T 5 Eugenol
Z10%RETHA L/2E S0, BHWELE LTRIBCTE2H 2 HEL L,

[RHHE] O~ 7 X%, O%GATVa—N, @Y FRA Y+ (EE, ATPE. fila
). OFBMOME. OBEMOBRESYE 2 M L7z LLNA L O#, kUM 3EmE: &
D I

[BatfiH] @ CBAAN <7 ADIEH A%, 1) V/SHiEE ORI A BALB ¥ A L ) K &
<V U U NEHIEBEOWIMZREIC LG EOMERENE > 272, @3 HM MRS Db &
6 HHIC4 [MHDG 2479 2 & T, V) Y/NEEEDO KRB MARD 5 iz, @V v 3id
SEBLL 7o MR f&& D ATP 2 I%E T 5 2 & T, 10%Eugenol 4% > 7V & L7284 D Sl

(SI=Stimulation Index : sample group/control group) & 3 # ¥z . BtEWE L HE S 7z, @10%
Eugenol Z % > 7))V & L THW/ A, SIEIXBHRER 3 %827 (3.96+£0.75:n=6),
OBEA D EAEHEW B A0 IC DWW T EC3 2 B L2/ H. £ D4 LLNA THE S h
T3 EC3MHE RS —E L7z, ®GPMT #:55 & B L 7455, 24 LLNA BB IR A% oMt
BEZA L T, IRMEMEICO VT, V) 2 5HitIER2 5 ATP ORIESTE T T 75128
THY, V=74 YREBRE LTHFICHETH -2,

DEDRRDP S, DR L 72 Non-RULEE L LLNA OB L 2 0155 &KW L,
modified LLNA of Daicel based on ATP content (LLNA-DA ) &% L7,

LLNA-DA D L3 i ZE T DI H

LLNA-DA TR 5N % EC3 A%, LLNA THOLNTWA EC3MHE ML T2 L hb,
F 41X, Basketter” 5 D5 % £E |2 LLNA-DA % W72 ICB T 2L EH o R
BRAERLERL, REREEI, 0.1%., 15%., 35%DREEBEL L, HEld, 2> o



—VICHEEL Y Y SEEED L IEATP BICHAIAEES R S ZBEEHE L., B
PEHIEDSH B I T AW 2 58 L72. LLNA-DA 3EF ICHECTH L7720, 1 RIDOERTHK
L& ORGSR TS ) . FA4 IZEEICI00ME L EOLEW IOV THEZ EM L. F
LBNIT — ¥ ESHTER L T b,

VAV THAAY PADOIEH  Th T TUHTHB 2L SNL OB % b 5 HH 52
HHNTALEWIE, £T0. 1% BETHEERIEE RITILEW TH 72, £72. ERYFLE
) D10%FEEEH30. 1% i BE TR L % 7R L 720

WL EEENOIBE | (EERBEEES. M IRVEENEO LN T ZWLEWITHT L,
ZFNHHIED SN TV LREUMEAY L OB EZ TV, HAREEDHZEICHH L TWa,

BOBEAOIEH | TEFVEEATALAMIBRERE AT HWEREIRR I N TV 5,
IHEFIVERZETHEWIOVT, EREEGELEOE—HKBRE TO SIMEZ LT 2
LT, ARG OBREEICHET A ERNMELR YT o, BICHEL SIEZET 5 C
T, BAEMEZ I SR RF LAY OREHIET A ¥ MR Lz,

BAEME %2 AT LSO R | BEE A R TILEWREE LT, =R RFMLEW. 1V
Y7 R—MNE., 72U L— MEEW. 2¥ 7)) L— MEEBSEPAOLN TS, TNHLDILE
WOR—BETOSIEZ BTS2 LT, LAYHL L TOREZEELL, ZhbHDfts
YOS HRAERE 1L, R VT A= MW ST RF U bEW=7 2 L— MEew >
A% 7)) L— MLEWDIETH - 72,

FLOLARZROBE

ZOFEE%S L7, LLNA-DA #:i3, EC3flICBI L CTLLNA L ZIZFAFDMHEER L, F 72,
ARBE,HEONLE T — 71k, (LFELEEIBTEDTHHTH S, —F LLNA-DA ik
2. LLNA L EHEMICRZ2WTIE R W0, LLNA THRESN TV 5 3HE (O—HF oMt
WE L DA, @ GPMT &L -5 EORHMEE DR VE) Z3ZOT IERIN TS, &4
b, RHEKEIZOWTIE, — 8L EmEtEDd L QIR 2 L2 RBRLTEY .,
FNORBINT H720DOTLEREZRBREOMEL GO TR L TW5, 12, LLNA-DA KIS
VT ST 2 R TIL AW AT, GPMT R0 sRBRE 4 @M S 6. E0 X)) 2lEd
SNBEPRIKELFETH D, LELEFS, RONLBOFERMAEERD S Tldd 55, LLNA-
DA 35 { — R eIt LT, RO A7) —= v 7 BRE LT Ho R ERNEZ
BTHEEZTBY, ABRBEILT—IDERESNEEDLTETH S,

(% k]

(1) Kimber, L, et al.,. Food and Chemical Toxicology, 24, 585-586 (1986)

(2) Basketter, D.A., et al., Contact Dermatitis, 42, 344-348 (2000)

[AAzE*— 17— F] LLNA-DA i, ATP, #1457/ —

[#3E % — 7 — F] LLNA-DA Method, ATP, Eugenol
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NK Mo MEE, —MISHRE Y E % H v %' Crrelease assay (2 & D fTbILTW5b, i
i, wtEEDE, s, 79—H% 4 b X M) —%2FIH LA HEYSE, B4 % non-RI (2
LMD HE SN, IO DOWEFEIT Crrelease assay & BT A2 b SN T
Wh, kA2, Bolt, 70— A s A—%—|2X % NKMIEHRESETEA L, BANIC
&, YAC— 1 #lifig % #3483, 3° -dioctadecyloxacarbocyanine perchloate (DIO) 2 & ) %efts L C
ERAle L L, ZAuChmE L D Fi s L 72 ML & OF propidium iodide(P) A IR A& L, & f&IC
10%FBS & 4 RPMI164085#H1C 4 BEH BUE (37°C, 5%C0.) &, HEMMLH DEMINE D I
FrT7U—H A A= —THlEL, NKMIEEZHE S 25, 28, BT E: T Hi3200 :
1523100: 1 THWS, ZOHRERIBMLTFEZLELEY, 72,9674 7072V T
BIETE 5720, £ DMRETEMITRTH S, e S5 DIO HED TR K HEY -
I2& 5 YAC-THIEDAEGFEADOZEIZOVWT S 4 RFHEEO L THILUIHEN VW L %
WMRE L7z, £70, WlKEZ 30H L, &4 D NK MMz e LcsGR, M X 2 EMICH
BHRONL D072 D0, HEMBRASM LN OB 2 WS 2 L12L ), NK M
EPERE & ARV G- a BRI AGA T C e AN EE b b,

Z#FE TIZ, theophylline,fluoxetine,morphine,metaproterenol (MP) & UF cyclophosphamide (CP)
&, MiA EEMANK AR T S5 2 sz, B—7 FL ) Y8
MP % 7 v M35 L723E, KA NK MRS —@3 IS8 mL, 1REZRICIZER L
25 %5, NKHEEEIZME T LT/, —J, tacrolimus hydrate (FK506) ##%5-Xh/:k
N ORFTIE, NKAREEE NK MlaBOmE D2 HE KT LTt wifdiEkdbdH o7,
nHOHIFL, NKMEEMEE NK M3 L O ML 2 w2 & 2R3 25, NK#llLoKk
ERRBEDOMBTEIZB S 57— 5 3% CAROMETRETH 5o Fx 3 CP 2 VT, K
S O PUlis o> NK AR £ & sl NK A iEE & OMBEIC W TRRET L, 612, JBfEE RO
2Ly, % 6 NIEREEILSEM OEHA T v + O NK M KT 222DV T H MR
L7zDT, KT—2 a3y FIZBWTHEMNT S,

1) CP @ NK Mg Zx§ % 2%

M7 > MZCP &0, 3, 15K U75mgkg ® & T4 HBREROKRYS L-#EE, 15me/ke
DL EDORET, KA Ol o NK M Zhsmd L7225, NK#ifgd 72 ) OO T X380
513, CP O NK M T2BIIMEEomAE L THET A LRSI, NKH
fad 72 ) DEWEDSZALT 55561203, MO bic & ) NK Mg § 28 e il 45 2
CIEHEETH Y, NKMAZEREOSHG IS & GO mE O 7 — & SR EE Bbh b,

2) FESMAS NK M 3§ e
BT R O 2 Pifilvy (4 8RETE), %5 CICREEILSM & LT RAT TUNNELS (FL/¥4



TR, BT =AvZ) H»BHWVIZLARGE TUBE (fi754 7#l, HAZ L T7H) 27— I HNICA
NCHEBEAT (5HEMEAE) L7aoM#ES v O NKHMIFEANORBIZOWTHRE L7z, i
BIEE MO 2 DB & o e Cld NK fifaiE S 5 Wi NK #ilsEicEZrAa oy, /2, &
BEALEM OMAIC X A NK AIIEEOZEIL D 20 Sl 2o 7o (NK MBI e ). L
12055T, ZD&) REABEEMEOENICL S NKHIBE~NOREZIILEALEZV D LR DN,

BLEOBFICE Y, 70— 4 b x—%—%HWT NK MBI O NK SRR WE L,
NK a7 ) DIEHEEHIT 5 2 £ 10 L), OHBEIHATE ) AL AW O NK Al
~OWBEFMTE B LEL B

Nociari, M.M. et al. (1998) :J. Immunol. Methods213 : 157-167.
Niu, Q. et al. (2001) :J. Immunol. Methods215 : 11-19.
Papadopoulos, N.G. et al. (1994) :J. Immunol. Methods107 : 101-111.
Shakhar G. et al. (1998) :J. Immunol. 160 : 3251-3258.

5) TamuraF.etal. (1998) :J. Gastoenterol Hepatol. 13 : 703-708.
[HAFEF—7—F] 70—%4 b2 M) —, NKMREE, 72/ 54E7
[3£5E % — 7 — F] Flow cytometry, NK cell activity, phenotyping

[Z%3CHk]

1)
2)
3)
4)

Flow cytometric assay of NK cell function using fluorescence method and its relationship to phenotyping

SHIBATA SEIJLLHISADA SHIGERU
Safety & Pharmacokinetics Research Department, Teikoku Hormone Mfg. Co., Ltd., Kawasaki, Japan
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[HW] ThEC, NKAREEREEE L Cocr B3k L - B 2 & SRS AR 12 X - Thk
H S N7 E 2 FRIC T 7Cr S — B ISV O M TE 225, RETIE T V474
V b =T ORb Y ICHEBEE H bk 4 2RSS U NK MRS % JlE S 5 RS
% EN T 5. Lichtenfels 51, BRI A & i s e th # 2 2 (B 5 =0 T #RLIE O
AR & ¢ R 2 Cr ik L B L 72, 2O E, HObmFE 2 v 7 3B Cr Uk
L0 et e, (RN, ERARORER R EOHEIIBWTAHNLZZEFTERL, X
D EIEEICHRGEE THMBRESEZMETEAZ EEWSRIC L. —F, Pirou 5213 %K
BRTERLENMREZ AV 70 —% 4 2 b)Y —CTNKMIFESZHE L. e dms
ERBR IS ARBRE 2 AT 2 2 & HIICHOE A E % v 72 NK MBS E 5 % e L,
WS ODPDEBEN T — s 2 EEM L TE/-0THET 5.

[J5:] #ERMRL & LTid, NKMBICEZ MR RS 2 0% 5 N T B HEMF A/Sn 7 7 A
(Moloney HILF™Y 1 v Z4AE) HIRD ) v 5otk (YAC-1HI) % Fv7-. NK MBS

(%Ly) 1%, (cytotoxicity with effector cells-spontaneous cytotoxicity) ~+ (maximum cytotoxicity-
spontaneous  cytotoxicity) X 100D L > THEI L7z, T8 7 =7 ¥ — {5/
DR E %Ly D7 — % % [WJgs5H L TR 2R 2 520%Ly O NK #ifiES 2R+ =7 22
7 —Mifa %% Llytic wnit (1LUx) & LTKR®D, BBEEHIIEZ 1 LU TR L7250l % i &
729 O NK MG E@LUL) & L7,

A~ A 707V —b - ) -5 BB RmIE, MRNT AT S —BiERIC L 5
CHIE AN 2 8 1 DO E 1224 $ 5 calcein acetoxymethyl ester (Calcein AM) # W72, Zh
IZ & > THfEYE CD(SD)IGS, F344 8 XL UBN 7 v b O 72 ) & NK MG e L7z, F
72 HEM: CD(SD)IGS 7 v b Z18mg/kg/ H D Hi & T cyclophosphamide (CY) # 2 HR ¥ 721210H
BIREIG- L, W85 OB HI2B1T 2 BRI+ O NK MBS E2 e Lz, 2B, [
TH—=H A PX=F—=ZHTT v MBSO NK fifg b #lE L.

ZH—=HA P M) =3k EMBEOERO -0, M) VIRE LKA T 53,3 -dioctade-
cyloxacarbocyanine perchlorate (DIOC) % F\ 7z, DIiOC Rk (BERHINL) b oML % 7
—aminoactinomycin D TR L72OL 70 —H A4 s A—% —CTHRH L7, MHF3445 v M I
2, 20mg/kg/ H ® azathioprine (AZA), cyclosporin A (CSA), CY % \2130.2, 2mg/ke/H O dex-
amethasone (DEX) % 4 HRIFEMI45- L, &G OB HIZBVT 2 BRI O NK $F T
cWE L7z, F270 %A M A= —ZHTT v BRSO NK SIS HE L7,

[#iR] s~ 42707L—bF - V=¥~ BNJ v FBLUCD (SD) IGS 7 v b & Ik
L CF3447 v b T O NK MBI A RICE {, NKAIFER S BAEICE Do 7.
KIZCD (SD) IGS 7 v M CY % 18mgkg/ HDH® T2 Hil&H 5 W IZ10H B O 5 L 724
X, BAGHEE LB LIOH MO CY #5-8 Cld NK Mlu A A IR T LAZb oo, 2H
MO CY G HTRIARLRELIA N o7z T2, T MM O NK #2310
HE D CY 58 TO ARG/ L B L THEICEA L.

ZU—H% A hX Y- AZACSACY $7:13 DEX % 4 HR#&R#%5- L2 F3445 v b & |




vy, PRI O NK ST & e FORER, BEAEGEE L L T 2 B £ U20mg/kg/
Ho CY #5838 £ 00.2, 2mgkg/H ® DEX % 5-H T3 d NK MG EAARIZET L
7:. 7B 2mgke/H D CY ¥ 5-BELALTIE NK Mg 72 D o NK Ml &A™ B IZwd L NKHl
BaiE P d A AR T L7z, RIC 2mgkg/HD AZA $ 5\ WIE CSA 285 L2 & 25, B
HEE & R L C NK SIS A I ER L7z, ok &0 NK MBSOV Tk NK IR
WTOELE Bl ) S5 TAHZICHD L, NKMREd 72 ) o NKAEEO LA 5 2
e B o el

[%52] <A 70 S L— b - ) —F—ETEMEAS S OFLAEFO BARBUTIZERT 54
FSH B A, R E RIS S MIKDOEESTRETH S, To7u—F A P A MY — &¢Ik NK
Mk &b dbETHETELDOTNK M7z O NKMRLEEZ KDL ZEHTES.
72750, 70— 4 b A—F —QUENMIEICEEZILILENFSH L. WTHOTEIZONTH
SYUFTAY F=TERHVRVFEIERE L, FREEDR TV b DL SN,

EEN 1) Lichtenfels, R. etal. (1994) J. Immunol. Methods172 : 227

2) Piriou, L. etal. (2000) Cytometry41 : 289
[BAGE*x—7— F] NKAfgEE, bRk, 7ok
[HpEs T F] NK cell activity, fluorochrome,rat
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O1-1 PifkEEAREMEICE T 5 T MlEAATEDUR DR

IS HRMEN FEMERR KHEHESE, PAFIH

[Hw] PukpEARERIEIC BT 2 THRBKAAEDUR & LTiE, &Y VRIMEK (SRBC) & key-
hole limpet hemocyanin (KLH) 72°& { HwHMTwb, £2TC, SRBC /X KLHTT v b
BXOA X & 0E LR M Uil LT 5 L & b2, TIN5 20D & 3
AN X 2 G RAUAMI R OFLEE %2 7.

[5:] £ 1 : SRBC ¥ 7213 KLH TV F344 7 v b B X OHEME TOYO ¥ — 7V A X % ffii
L7, 99 b4 1 X10%ells/PE®D SRBC & 5\ 1E 2, 0.2, 0.02mg/PL® KLH = H v, A

DA 1Z 4 X10%cells/PL? SRBC & % Wi 6 mg/PED KLH & Fv 72, sz id FICHEIRM (v)
PG T o 12, T v MZBW TEEIRNE G M2 TEREAN (p) 5 \WIZET (se) &5
THITo72. Ty b, 4 XL BIHRIER, BRMICRILZITVEERLENEE (ELISA) 12X
o TG OPUF R 1gM Hiffi Z e L7z,

EER2 I MEMEF34T v FH DLWV TOYO ¥ =7V 4 X237 akA 77 3 F (CY), ¥
7 AE) Y A(CSA) HDHWIFFFH 2%V (DEX) & REREOHRS L, & 512 SRBC (iv)
HBHWIEKLH (iv) THRELZ. Z0%, MEHOPURFERE IgM UMl 2 ELISA (2 X > T
W L7z,

[#5 5] =81 : 1 X10%ells/PE® SRBC (iv) & %2130.2mg/IL®d KLH (iv, ipsc) TT v b
ZHIET D &, PURSRRD IgM PR 3 b RiE% 6 HE ISR D &< o7, 7272 L KLH
HIETOPURMEICIZ R GRIEIC L > TEPH D, BIRAESO5ED K S < SRBC OF#HIk
W5 OB 4 L FAAREOHAMETH - 72, F 724 X10%ells/PLD SRBC (iv) %7213 6 mg/PLD
KLH (iv) TA X &2H0ET S L, PUEHRM IgM UD€ — 7 13 SRBC DA IS HRER 7
HH, KLHTIHREZIHBHETH 7. T b, 4R &b IZSRBC (23T 2 HLAAfl O 4K
DIES5DE (CVE) 1 KLH ISR 2HUMEDEN X /S o7,

FE2 9 v MI3 T2 6mg/kg/HDCY Z10H 45 L LRI R 1gM HLiifii~ oD 5%
WAL A, HBIEGEICSRBC 2 W72 IR oMHRIERd K& <, LT
0.2, 0.02mg/VE® KLH %IEDNEE 72 5 72, 2mg/PL o KLH % T CY $5:12 & % P
OB ELRIENIERD SN o7z, F7210, 40mg/kg/H D CSA & 72130.2, 2mg/kg/H D
DEX % 7 HHM5 L727 v F O%f, PURFRRI IgM HUAA 03 2 0l 255 b @ < Bz
DIZCY LBEDOH A L TABESRBC RIETH o7z, 4 X123 H DVt 6mg/kg/HD CY % 14H
B 5 LB AR R IgM JURME~N OB 2 7L 2 A, 79 POBGE LFEROMRI % -
i
[£52] 5 b, 42 & D IHEALEROPUREFFRN IgM P E LT ZIE, KLHRZE LD
b SRBC HIEDIFI) DK E o722 e h b, PUREARIIH T 2 EH OMHEER ZREd %
BRIZI3Sa3EPR & LC SRBC % V72139 IR IS e E R b7z, I7ZKLH & v
BT REY R R & L C0. 2mg/VEASHY L E 2 b7,

[AAFEF—7— F] THBKGEEDUR, Y VRINEK, ~NEST =
[#5E % — 7 — K] T-cell dependent antigen,sheep red blood cells,keyhole limpet hemocyanin



012 b JRIMER%Z H 5 Bl e
(whole SRBC-ELISA)Z:D B

B, BIFE. LEHT. MEER. £HEA. B8E
FHUE R2MEWRHR

[Hf]  REE, ICH6 2BV TRIEFEERBES N v 2L a N, TomETO T Mk EY
PUE 2 7R RPUREAERERB 2 I Lo L T2 B RBREOEHELSEE L 2> TWWh, H
ROGIEFIEABRD I A &> 2 (F) &, FFRAOTUKREA BRIV 2 T MK A PP
E LTk Y ViRIMEK (SRBC) 2R L TW5E, T FTIT, MiFhORRMPIAMZ HET
HEEF N g (ELISA) 3. SRBC EHUE % fliH L TH v % membrane #: & SRBC % %
DF FHW5 whole SRBC ENFHEENTW S, B, RIEIILSHH IR TWS2AS, SRBC

BRI TwD, —F., &L SRBC EHE OBV E 2, BERE R UHE % H v
Pl 2 WETEDFORBEFEON, BLALFAHEN TV RVOIBIRTH S, 20kE
LHEBO—D2E LT, ELISA #{ED B I2HB VT SRBC HIAA ELISA 7L — M 25 F A=
TWILENDHITENS, 4H, whole SRBC i#£IZ81F 5 ELISA 7 L — b~ SRBC DFEEMD
HE A A FREOFHEICOWTRE L7,

[5#] 9O SD 7 v b (Crj:CD (SD) IGS) %#f#iH L 72, SRBC (% 3 X 10°cells/ml
WL, BEIR2 5 1mL 2% 5 L THRE L7, SRBCIEBEME6 HRIZA VYV 7T VRl T C
PRI, 73 L 72 13E 122\ T SRBC FEE M LAl & % ELISA #:12 THIE L 720 2 B whole
SRBC Tl SRBC ##H i % ELISA 7L — MIC#HEME L C—HikER., LiERECSEED
TVEINTIVTe FebBERINTAZ LI1I2X ) SRBC 2 [E%ET 5 HiEE AL,
[K5RB L UEE]  whole SRBCIEICHIT 2 MIBEEEZ LR L%, ELISA 7L — b~
? SRBC D [E &3 5% S 41, ELISA ##1/ED#FEICB VT SRBC DHIFNIFIZEALEALN
ol KEZMHWV, SRBCOT Y PEXKI L7, BEFFLFA LT Y D SRBC, »5
WidFEZ2 51Ty b SRBC & HWTHIE L7-#E., AEOHKRMIELN, S5, F—
@ SRBC JEAEIM{# % membrane K UL B whole SRBC 7 Cilll % L 7245 %, membrane 3 Tl3 %k
BIDZ v b T IgM HURELEDRRIE S N7k 205 7225, whole SRBC #ETIZEBID T v T IgM Ht
R S N7, LLEORERED2 S, SR whole SRBC #:% HV 5 Z &2 X U IfiliEH SRBC
FROPUMEZ EEIC, 2 OBRIBHTESL 2 EITREBE N,

[¥—7—F] vy IRMmER, THRKFEEDUR, B350 H5% /Sheep red blood cell, T cell de-
pendent antigen, ELISA

Improvement of an enzyme linked immunosorbent assay (ELISA) using whole sheep red blood cell.
Ai Minakawa,

Tsukuba Safety Assessment Laboratories, Banyu Pharmaceutical Co., Ltd.



01-3 & H whole SRBC-ELISA %2 Hw7-
SRBC I&1EF v b Dbk DK

BDES. BIE. LEHIT. HEER. EAREA. Ri8E
NANE ZEMMREm

[Ef] T MBEAETESUR 2 W 72 R R bUR R AR Re iR BRI . BB BRI 5 o BV STl 7 A
FUAIBWTHELZRRBREHBO—2TH 5, HEAOREHFGURBET A ¥ 2 (F) 3. BHE
PR RE A RERBR T W 2 T MK PR & LTy VkIMER (SRBC) #H#EFEL Tw b,
I3 DR BB HTAME 2 2 3 2 B R (ELISA) 1%, #hiH L 72 SRBC FRHUE % H
\»2% ELISA (membrane) #2554 A &N, SRBCEIET v M OHEKELICET 2 HENS
< A¥membrane IEICE DVPIE SN TS, LA L, membrane %1 F % = & I SRBC EHE O
RICHEDS R R D Z e EORMBEEIRBENTWEZ L0 5, SRBCEET v MBI 2 Hik
BEEDITHDEASRBC T v b OBIEMDE VI L S B D2, membrane 12 BT 5 Kk
DEVIZEDSDPHBTE RV, FT4lX, SRBC % ZDF F 5 ELISA (whole SRBC-
ELISA) #EOMBEFEAMEICIEH L, 22 whole SRBC {ERHEV. L720 FORESR, AR BEEIZ L
) SRBC %\ 2 B A PUARPE L RERER 12 B\ T, L& SRBC H5 B i Hi Al 2 i 12, 2
ODHBEIMETELZEEHLMNMI L, 40, £%25%58 Y OSRBC TEMELZF v b
DFFRMPUKEEA 2 BT D SRBC DEAEMED T v b 22 K OSHUREE 4 O FEFEZE AL % ¢ B whole
SRBC-ELISA % FIVi&RET L 72,

[5i:] 9k OMEYESD 7 v b (Crj:CD (SD) IGS) # i L7z, SRBC X1 X10°~ 1 X
10°%ells/ml IZFABL L. BEIRA2 S 1mL 25 L CTHIE L 72, SRBC gk, KEHIZA Y 7
VT VREET TR L 7214, 208 L 721 122w T, SRBC $F 219 IgM X3 1gG Hifkiii % ik
B whole SRBC—ELISA #:12 THlll5E L 72,

[FER] %540y @ SRBC Z#HWT, 3 X10cells/rat ? SRBC J&{E&E T SD 7 v b % &
fEL. LK whole SRBC-ELISA {2 TIiL{E"H SRBC 45219 IgM HLiAAMi 2 % L 720 FDR5E.
SRBC D% 1 v b & HWTEIELZT v MBI 5 I H 4 260 IgM HUE O FEXHAAE (log,
tier£SE, n=10) (ZZ N #410.2+0.1, 9.4%+0.2, 10.6+0.2, 9.4+0.2THh V). HikE4E
KB A2EEEOIELDERPILEDH S IISRBCOT v M HTRL > THIZIZFAKETH -7,
72, SRBCREET v MIBIT 2 KHUEEAOKERELZRET LR, IgMAEED ¥ —
7I3BME6 HETH D, 1gG HLAAMEAIZEAE 9 HH A 528H H OB ICHE 2 ISEA A S 7z,
IS DRERMPTAEAICE L CIERM 2R L7,

[E22] LlEO#EED S, S%E whole SRBC-ELISA 2 WA Z L2k ), SRBCEET v b
DFFRMPUREERARICB VT, FFEROPERMIILE L. BHICRIETE 2 Z LEATREB K
T

[¥—7—F] vv IRk, BfE, HURPE/Sheep red blood cell, Inmunization, Antibody re-

sponse

Improved whole SRBC —ELISA method for detection of primary antibody response to SRBC in rats.
Hiroshi Watanabe,

Tsukuba Safety Assessment Laboratories, Banyu Pharmaceutical Co., Ltd.



02-1 Non-RI LLNA i{B#i%. LLNA-DA D3

HEEA. WTHE. WEFE. LHEE
A eI EFETEMK ST

[H1]

Local Lymph Node Assay (LLNA)!Z Ian Kimber 52X Y %S, £OHRON) 7= a »
% $%2T20024E 12 OECD # A4 K7 4 VIR S L7z B2 g A E i ER Y T d %o LLNA 14 Guinea
pig # IV BHERDRERE & ik L, KB E L »ADEKI A M TH Y T /g 1Y % i
BTELLEERAZAY v bAFLRTWAED, RIZEWICH S mids, REREH B & UBE
W LB O CTEIEIZEETHHK & % > T b,

bivbitid, Rl # W ZaWwigZE: & LT LLNA-DA #E % M H 1265 L 72o LLNA-DA Otf R
HBILOZOBRHNIZOWTHRET 50
(7]

LLNA k{5 A L, 2 2oREOMfEZL Non—RID L > FHRA ¥ b & b DBk
LYY B0, UWTOMERFT>720 1) CBAINY T A (%) OWEMNFHIC. HERY) E R
% 3 HE#THY (Dayl ~3) L7zt Day7 4 HDOHEGZEMT 5, 2) 1 %SDS K
BHRICE DRI Z4T9, 3) Uit ATPEEZ VY 7)) Y=V 7 27 —EETHl
EBLEXFEAL Y PET S,

A & LT, Eugenol, Isoeugenol, Hexylcinnamaldehyde (HCA) % H\». #iHiJ) oG
fifild SIfEF 721X EC3 % 481E L L TiTo 72

SIfii (Stimulation Index) : SI=Sample group/Vehicle control group

EC3 :SIEA3IZET 5 & D 5N 5 peBity BiRfE
CEE)|

4 H OG-, B LU SDS KEHICE LA EIzZENZN, BAIEMEWEIC L B ¥/ EitH
SEIEVE % JUME S DA RATERD 5 N7z, Isoeugenol D EC3 1d, ATP 2% L FARA ¥ &L
Y X LLNA & ZIZAI%DfE % R T HDHEZR X N7zo 10%Eugenol, 15%HCA 12 & % SIfHIZ %
N#FN4.99+1.35, 4.08+£0.91CTH Y, FHME L 3 2R AMHEP LN,

(&%)

LLNA-DA 13, $RED OB E 2 HEE ISR TE2RELZATLHDLEEZOLN
Bo ATP DMIEIZIEW ICHHETH ) . £ DILFEWHE ZFM§ 5 ECTERMN L FETH S,
[Z% k]

OECD (2002) OECD guideline for the testing of chemicals : 2002, No. 429

Loveless, S. E., et al., Toxicology (1996) 108, 141 —152.

[¥—7— F](#0 - E3FED2)

Bz i E&VEvE, JERI-RATY Y87 v 4, SIA

Skin sensitization, Non-RI local lymph node assay, SI value

Development of a modified LLNA with non-radio isotopic endpoint.

Idehara K, Daicel Chemical Industries, LTD.



02-2 BEANEVETEWE 2 v 72 LLNA-DA O K o 34

Hﬂ é/a\ MT¥KE\ LUFP? _t**ﬁ_i
A IR TEHKA S

[H ]

JBETY Y SEiR O ATP E 2 LY FRA VP E$T5Z L1250, HHO Non-RI LLNA ¥,
LLNA-DA % fi% L 72o LLNA-DA DRz AEMABREL LTONRT 4 =< X A 2R T B 72
O, BB E & & GR20EDLEW B IOV TR 2 4TV, LLNA IS X 2R & Dkt
BEiT-72,

(5]

AP LA IS, LLNA IZ X 2HERDPIME SN T b 00Hm» 5 RN L 72, 1) FH
W25 WIBAEEYE ¢ 2, 4-Dinitrochlorobenzene (DNCB). 4 -Phenylenediamine, 2 ) H#HYi#
WEAEEM)E | Isoeugenol B & UF Cinnamic aldehyde, 3) HFEEEDEAIEVEYE | Abietic acid,
Citral, Hexylcinnamaldehyde, Eugenol. Benzocaine, 4 ) §§\EVEVEWYE F 72 (3 H 3 W &
Methyl salicylate, Propylparaben. SDS., 5) DMF & % v 2 45 'E . Imidazolidinyl urea,
2 -Mercaptobenzothiazole, 6) DMSO A% F\V 2 9 EWE (&)&1E) © CoCl,y NiSOs. 7)
SOEEVEEWE .

ATP 222D SIfEL D, EC3 ZHM L, LLNAICX % EC3 & B L7z, LLNA-DA IZ &
LY ERF L. LLNA B X U Guinea pig # IV A2 RERIC X 2 IR E 2 L, HEDO—3K
reRD,

[#3R]

fkﬁiléé% B LTHOLNBILFWE DR E 1L, LLNA-DA 128\ THREZ A S K200

., BEVOLRWGEHEHIEDF S N7z, LLNA T false negative & 25 Z & HHEINTWS
MxmLLumoA@%ﬁ%Kﬁﬁféﬁﬁotoit‘umAmepmMe&&é:tﬁ
it ST SDS X, LLNA-DA THFEHETH - 72,

LLNA-DA DH|E#EF D, LLNA B X ¥ Guinea pig & A\ B RERIC & 2 HERE RIS 5 —
HERIL, TNEN80%LLLETH -7,

LLNA-DA IZ X V) 5k 72 EC3 13, LLNA ® EC3 & #ih—HT 2l L % - 72
[Z£]

DEofERD S, LLNA-DA I LLNA L 23RS ORE N2 FH, RIZ M L 2V LLNA
DRZFHEE LTEOTHHATH L EEZ LN,

FEAEFEINC BT /AT Y NEH ORI Z B 5 &) JIZB W T LLNA & [A] U
DNV TWAE 7%, LLNA T false positive & %2 5 —ERORIFEME 12D WTid, LLNA-DA T
b [ARIC false positive (C72 5 & FHEIND, ZORIEMEDE & OXFIORMEIZ, SHEOFED
—DCH By
[F—7—F] BFTY > 88i7 v+ A, BEC3. MRk

Local lymph node assay, EC3, Sensitivity

Evaluation of the performance of LLNA-DA with known dermal sensitizers.

Idehara K, Daicel Chemical Industries, LTD.



023 &IBBEH RO %AV 51 2
BAEPE SRR TE O 1 1

EEBREAF. EHFRY. BETEEY. MAEF. SHERP. hBFE—
MESEESTE L 42— 2 ;BBARSA L 52—

[B®) #@%., £EREEHEOREWF MO 7O T7bn 5B EMRE T, P15 3 A
30HIZFEH L7 [EREMEZEERA No.36] 126Ev, &8 A 4 >~ %\ 5 Maximization test 257
NTWh, ZORTHIIBWTHBRRNONTWS X 12, EBHELOBESEIE, BHEFITKE
BT D, it TENENOBEK T DOERA 4 L IZOoWTHEBEEER L, BIEEZFRT
b, WRHGOREMFEMITEL <, BHEZZE L RBOE/RIRD SN Tnwb, 4,

MEZ, vV 0LBEE8,OAT Y MULTILINK ¥V 3 yau+ ) — A5 bR
Th, HERTAZ Y R) IZ2WT, ZORBEEEA T BIOTBEUEISGHBREL-EEA 4~
BAWTESME, BT A LT, ATV FOREUFHiZAT) HiELXRE L2OTHET %,

[53:] 8%id, Hartley RELE v b (M, 7HE) 2EHLZ. A7 FOEEHEERER
SR (m9d v, 0L, Ik, FxHF ¥, FOTFRAFY) £RENO ] %) THEE
BAHS LESE1H) L, FEBEA 42 %l (B 30% Ty 2 —) %830, 2:HE0,
4WFFIBAZERET (LS 1 ~3 H, WESH S ~10H) L7z, Ak (ESE22H) Tk, #h?
NO &8 & BB B Tl i % 24 I BAZERAT L7z 72, BB CHE O N RBEHIBRED
1000f5 123 E L 72 S HERIRA WA RO A r V2 — Vv TEMEL ., FREEOERE TER L
7

ER] ~ o T 2B ATEEBA 4 TR SNz, SO OBRMEEWIZ. A7~
M L THRAAERIS 2R S 2 h o 72, e iR 0100065 128k & L 72 5 B R A

(B CRAEL ., FMIRAMEWRE 20 1/10, 1/100A M CER L 2GE, Bii: 20 1/10
AP CTH O D RBEEDRD LN, COYE AT ¥ MW TERE L 72581213, B
HRBIEELRBO LN o7,

[Z8] BRICBVTEERENZENTVEEEAF T LLVF -, W THETAZ L
L WESbNTELD, KEEHETHSL LB A ER T2 L TE L, Bl
REFERD O RO ESEHIREDLI0005RECTRIEL . EREEYE(LS ST LT, #E
POBHRTEEEA I Y OBEMZFMT LI EDTEEE B olze KRBAFEZHVLZ LT
&8 BB B O BMEFF Il HEEIITZ 5 2 LATRE NI,

[F—7—F] BEBRMEMERR, ©BEEFRHE, B

skin sensitization test, metallic medical device, elution test

An estimable method of skin sensitization test for metallic medical devices
Yukiko KANAZAWA
Food and Drug Safety Center



024 FMHBEBIOROERICESZTAD
TEMTULLFE—FEFTN(3)

HEET . £FRET. FHSA. ARER . ABEE
NEE- FBEBF
1 RRERRL L2 -FEMRER 2 ; BEYEXSZRAFEMRER

BRI BROREMOFMICBWTIE, BAINHBEZHEAKDOT LV F -kt
DEWEFRDE ZENEETH L, LA BEWEHNLT LVT » OGHlRERR & V3 5
CEHHBE L TRIORES X BOERDO B EHOMET £1T7\v, FEEORFETHE L7,
KA, REEROMETB I OT LIVF—RIERTEOME D SME 22 72,

(7] BRI IZMEYE BALB/e ~ 7 A & Flvy, BAEdx 58, BT IREE L 2 [/ A0 MHE T
FUFVERFT MUY A (2mg/lL) ZEFENES L7z, PUR 1mg/ILz AFAERE Y / —
B/ LyFr (4:1) LOSRBEWZERL LT, 5H/HE0OHEETROKS L TEELZ,
A IZ100mg/TEDPLE % B G- L TITW, T+ 74 7% 2 —EROFEOEIE B X Ok
POYUAIZFREEE LT LV F — O 2B L7z BRGM L LT, ElERF OB, B
BAGARE MG, AR MIE R OREL X EEOERE ZMat L7z, $72. —#oBwiconT
. A 1 AEBRICERILL 72D ) o ERE B L, IFN-r B L O IL-ADEE % 72,
[ER] BEREROBHICOWVTERIER G LFE—ER IHL I F V), Ly Frofsr%
RIS ROBE (KEL I F V) BIUOABAERY IR L2 Z2A, WTFhoB#T
LEREATRETH o 720 IBAEBAESEE IOV T 3B E 7THBZ L2225, wTFho
HETCTHBAMEZ R SED T ENTRETH Y, MEDOHICERREOT F 714 7% ¥ —fERDH
JERHHRES B L CHUAM DO ZIZRBO b N o7z, BAEMIMZ 4 AMICERE L2 25, 3EH
WZHARTTF 714 7% v —fEtRI30 < % 2 MAH5F80 5 AL, FEITRER O i W EEC LI 12 4F
B 1gG 1 PURICN 2 TR IgE HUE R0 Sz, HUEMIZOWT, £ 7707 3 V2
ACIZ TN TIVBIVUYVIMETNVTI V2R LAEZA, WTFhOBBREIZBWT
bIBRNED AL Z GBSO T2 e 1 A ZICERI L 2B ) /8BRTIE, BB~ OHE DR
HC & o T IFN-r O REE A L, IL-40EAIGEINS 260 H - 72,

[Z%2] KHABRICBIIL2ERIIVWVTNOBHCLMRETH 722 05, BlEL ERBEOR
WMEER LI LT, BEMBERICEOONLIL Y F U HORMEARICER T EEZZONS
BITVLREDBREDT 74 7F Vv —HEREBMD I D EDWREL otz T, BEN
)7 ORPUEASNTIEEDRETH L 2 &, HEOEHEDOT LIV O AT e
ThbI L, BLUMET IGE VUKL OBEA L Z LWL o722 L6, ARERR
. BWERCET ULV O MOFMICER TH A EE2 N, — . ARBRRICBITAT
LVF—IREIZ, 14 b IA NG P ADEADP O EFDRIERNO B L5 250D TH D
Z LD E N,

[F—7—FIH) W7 LLVF—, SOEME, ROER

(#£) Food Allergy Model, Oral Sensitization, Oral Challenge

Murine Food Allergy Model with Oral Sensitization and Oral Challenge (3 )
TOMOKO SHINDO,
Hatano Research Institute, Food and Drug Safety Center.
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031 A Y FA 2T
AR R

P55 LoD

FREFER EFMET
15 Wz AREKRSHE TeMMREm

[BiY)] BRI LTRASATYAEAL ¥ FAY Y 0E, WLBEORELEICBWTHA b
A Y REERCHUREAZ IS5 Z tfﬁ%ﬂ%ﬂ’cwé. LA L7250, (iR ICHES LB
DORMAEDGIERNDEBIIHS Ik > T, F 2 THRAFREO T v ML ¥ F 2
7&7%%D&%Lt%@,%ﬁﬁ%&ﬁ“®%@ IZOWTHRET L 7.

[HE)] £ Fx% 2 %0.25, 0.5 %\ 1. Omg/kg/day DF% -5 T Sprague-Dawley 7 v b
RIS H21H (EPICHF 2 MR SN2 HR0OHE L2) FCROKS L, s
72, HEEMEHE20BI O HEIR D 9 B 5 BT oA 3B X OV 8 MICHIM, MIREE B X OHE
Mg z@E L, 79—9% 4 b A—%— (FCM) * W TEKY > Zkbo&F 7ty b &
MM L7z, 7, SBITORERMIC KLH % RN 5-12 & 1 200pg/body D58 THIE L
% 6 HHICHKLH IgM A% ELISA IZ X DllE LAz, S 512, HREHR 7 HHIZRHBRIC
KLH %8006 L, Bk 6 H HICHt KLH 1gG Pk 2 il L 7.

(] A% 3 A T E BB X ORI o8 25580 61, FCM f#HTIC 5> T1. Omg
/kg/day BT NKR-P 1 A"l O &6 O 4 B2 WA A5 57277 CD 3 "'CD4 "#ifg, CD3
CD 8 *#ifil, CDASRA*MIIEDE S IZHBIIR O SN oz, —J7, Eik8HTIEMIEE R
B L OB R BRSO SN o 72H%, 1. Omg/kg/day #E T NKR-P 1 ATHifs D& & B
LI BOEE R BLHRD SN, FOMOY 71y M TlrEIGE X HIR I 28I
DN horz. ToAEEIETIE, ELISA 2B\ TH KLH Jiik O A IGI A58 & L7z )3
Ak 8 T BIIRRD LN h o7z,

[£52) 4V K252 v REREENO T v MRS $ 5 ERMALT v b OMERY > 3B 7+
vy MBI O T IR IR S T 2R AR B A 5.2 5 Z L AURBR I Nz 411,
YA IHA ANOFELREL, PIEY 71y b BIUHKEEROBILLEBENIELET S
CET, AV FAZ VLR T v FORBERNOEEZ L DFEMICHL»IZTAH I L
WTEXBEEZD.

[F—T—F] A x5y, kT v b, REHENE

Indomethacin, rat pups, immunotoxicity

Effects of indomethacin administered in late-gestation on the development of immune system in rat pups.
Kiyoshi Kushima and Kenji Hoshino

Safety Research Laboratories, Yamanouchi Pharmaceutical Co., Ltd.



032 XA bMFT7u—)L(MXC)DRENE X
HE WG DM F v MBS
DU AR MERPUA B RE B2 139755

OME—, /NRETF], BEREE, BIFY, AN, BlEX, REFR
AN FEREMER

[Hr] 4 id, WHWREWER 2 A3 2 GIEFRREDO X b 7 10— )V (MXC) & i
BIXUOWEMOMB 7 v MCRE LG, COMERICKRY) > S BROT7 K=Y AB LT
MR EREFRET L E 2 WM LAY, 22 CT4HMIE, WEPICMXC 2RFELHHET v b
DRBEHHAIER 2B B 720, FEFENFMOEE2HE O—>THh % FRIMEK (SRBC)
V239 B R R BYPUAAME 2 ARG L 72,

[iE] a—v 34 VIZEM L 72 MXC % 0, 30, 1008 & 1M150mg/kg/day O & (K H&E6
J§) T Wistar 527 v MZHARIOH H2*S5WE20H HiZh 72 0 sl x5 Lz, WHE4HE
(MR HIEHE O H) (R EOHEIE Y SICICHRE L, 21HKCBEFL L 720 PUFEARILER
(SRBC) IgM HUARMMi 122§ % B2 a3 472012, 4 AESICFERIMER (SRBC) 12 THE
L. SRBC HJED 6 HZIZIRIN L 72 KIC 1gG PUME~DEBEL T T 2720, 4 MBSO
5 FWGREIZ SRBC i 2TV, £ 7 HIRIZERIM L 72, SRBC D TIE, SRBC % 2 X 10
/0.5ml ICFHAB L, BER L V%5 Lz, RIMIE = — 7 IVRKEE F TR AR L V1w, MiE%
43 L T PU SRBC Pufhfii 2 ELISA 12 THIE L 720 HUARMRRE 1213 & H&E & b HEHE 8 'L H)
WaEH L7z,

[R5 - Z22] 1gM PRl e B 2 B v T, #ETld MXC30mg £ 5-# THi SRBC  IgM Al
DA B R BEIMDFRO S 7z, METId IgM PUfii 25 MXC1008 & ON150mg $% 45-HF ¢ A1 BE
WCH BB Lize — 0 1gG PuiR il E#E 1 B VT, jETld MXC30mg 1% 5-8F 12 1gG HLiA Al
DO ) ATZE 0 5 AL, 1 TIE MXC1008 & UF150mg % 5-#F T 1gG HUARAM O J A @ 17) AS5E
Hizs

DEDHERDS, X X7 0—-VREBEROYE T v b OFFERIPUEELERIZBWT, €0
BOBPEIC A= B B Z L DTRIRE N7z,

[Z% Wikl 1)  Takeuchi et al. Thymic atrophy induced by methoxychlor in rat pups. Toxicol.
Lett. 135 (2002) 199-207.

[¥—7—F] A F>ra—, ETv b, ERIMERPAA

Methoxychlor, Immature rat, SRBC-antibody titer

Effects on immune-response to SRBC-antigen in the immature rats exposed to methoxychlor during the
prenatal and postnatal period.

Koichi Hayashi, Tadashi Kosaka, Yukari Tajima, Hideaki Fujie, Tsutomu Matsumoto, Yasufumi Shutoh
and Takanori Harada.

Institute of Environmental Toxicology
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# OBRR R F%. EOKHE. FLUAT#
BRAEMKS HEEEt. 22— RIEEFIHM

Potential adverse effects such as the production of thymic and immune abnormalities have been re-
ported recently. However, there was no information on the effects of isoflavone on autoimmune disease
yet.

Objective. To determine long-term soy-diet effects on the progression of autoimuune disease in
MRL/Mp-Ipr/lpr (MRL/Ipr) mice.

Methods. MRL/Ipr female mice (4-week old) were fed with soy-diet (AIN-76A based diet including
20%soybean protein and 5% soybean oil) and the control of casein-diet (AIN-76A based diet including
20% casein protein and 5% corn oil). Urine was collected for periods of 24 h from individual mice once
a week, and protein and creatinine excretion was quantified. The level of isoflavones in the urine was de-
termined by HPLC. One group was sacrificed at the age of 16-week. Thymus, spleen, lymph node (LN),

liver, kidneys were removed and weighted. Immunofluorescence analysis was performed by flow cy-
tometry. *H-Thymidine uptake and hematology analysis were also done. Another group was fed until all
of them died naturally for assessment of survival rate.

Results. No difference of body, organ weight change, and urine amount between the two groups
was observed. Nevertheless, thymus weight and number of white blood cell were slightly increased in
the soy-diet (p=0.08) compared with casein group. MRL/lpr mice treated with soy-diet had more severe
proteinuria after 1-week to 8-week exposure than the control. The mean amount of 24-h protein in urine
was 12611116 ng (SD) in soy-diet mice and 742 +35ng (SD) in casein-diet mice during the 8-week ex-
posure (p=0.003). Similarly, creatinine excretion had the pattern.

The proliferative response of splenocytes stimulated with ConA was higher in soy-diet fed mice (p=
0.04). Whereas, in LN, the proliferative response of lymphocytes stimulated with LPS was also slightly
higher in soy-diet fed mice (p=0.07).

After exposure to soy-diet for 16-week since 4-week old, no statistical difference of double negative
(DN), CD4*, CD8",and double positive (DP) cell in thymus were found. Survival rate are still observed.

The concentrations of isoflavones in urine were extremely high after feeding soy-diet than control
group.

Discussion. Long-term soy-diet could accelerate kidney lesion in the MPL/Ipr mice and increased the
mortality before 22-week old. Those outcomes might be related to high isoflavone in the body after feed-
ing soy-diet. Further studies are needed to understand the mechanisms of soy-diet effect on SLE disease
in different periods.

Keyword. Soy-diet, in autoimmune MRL Ipr/Ipr mice, proteinuria

KE¥ 87, HOWHRIE. ¥ 2237 ZIRSE

Soy-diet accelerates proteinuria in autoimmune MRL/Mp-Ipr/lpr mice.
Zhao Jian-Hong, Sun Su-Ju, Kayama Fujio

Department of Environmental Medicine, Center for Community Medicine, Jichi Medical School
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chrysotile-B #&HiPE M ARIC 1T 5 1L - 10 4 58 )

ZHEBE, SHETF, ROKF, MEEEE, BLUER, REXA, BLUEE, A#HRE
1S NNBERX - #£% 2 5 JIBEX - B@EEREL 2~ 3 IBEKX - ARGES

[Hi9] BBETIIEMAEICET 2 HORERE ORBERF LML TETWV5, Kelze b
K1) 70 —F)v THIFEKE MT-212B T, EERELAEY (chrysotile-B:CB) 12X ) 7H M —3 2
BERINSZEZ2HELTEZ. AifFETIE, CBHFEDOT KM — 2 A3 L CPIH 25
FTHREZIER L ZOUEDOEREZ YA VA VEEOT I VBT L EI12LY, b MBI
% invitro DEBRET N LT L L #HWE L7,

[775] MT-288 (MT-20rg) % 10ug/ml @ CB & 3L5:38 |, iR EERE % #kiE L7 LT,
— MBI CB T 57 R b= ADE G % TUNEL HEICE ) =8 — L, iM% M
L7z MT-20rg £ 8 7 HULLORERIZX W 7R b — YV AFE IS 2R LBk (MT-2
Rst) DFFFE BIEHRIHH B4 4 b £ ~1d, Human Thl/Th2Cytokine Cytometric Bead Array
Kit Z VT FACS ICTHIEE L7z, F2MARIZOWT, 4 AL vV FFNICHEEST L 5~
NIEOREB 2T A% 70y MEICTHRE L.

[#52% - F%5] MT-20rg Tid CB KA IS OB ASA ST, ZRIFTHRF—
ALLBEDTH 72, MT-2Rst TIE, CBIRM8 » ARIIZT R b — ¥ 2 0 B E 24
WK o7z, THOTROREZE ERICKIE SN2 A b A v BERHIELZE S, g
" HET & - 72 IFNy, TNFa, IL-6, IL-10i2DWC, MT-2Rst (235(F 5 IFNy, IL-6D T & IL
-I0DEABEEMARDO bNTz., SO MV IA YT T FNICHEET B 5 V82 G R ik TR
#fL72& A, MT-2Rst Tld MT-20rg IR STAT3 DFEBB L Y B LA T L T 7o,
INHDOMRLY, EABRE L 2572 1L-1025, WHBKROME DR IZHE L T\ 5 EeM
PRERENDEHDOD, HERIEISTT 27 RN AU T & OEH 2B R AT
HY, SRERLIBHVLELEDND., F/2, BEMEERNOREREORL ST, HHMIC
B L EMESFEAE O RIE AR E OB & LTS HBREIRICELHE L W2 Nz T &
1ok,

[¥—7—F] & bR 70— T MKk - chrysotile-B + 7 & b — 3 2

human polyclonal T cell line - chrysotile-B * apoptosis

Alternation of IL-10production in chrisotile-B-resistant human polyclonal T cell line MT-2
Miura Yoshie
Department of Hygine, Kawasaki Medical School



04-3 asbestos [chrysotile]D & I T #ifldgk (MT-2) 2
X957 R b— T AR L SR EENE R 1
fE9 7R b — v AEPIEHER I X AL

AWREIE, =#BE, ROATF, BUENR, BERBX, LB, SHET,
BsILtE(EY, SRl

15 IIBERAZEES 2 IIBEMKFEMEERE L 7~

3 NIBEEREMAZERAIZHMEIFZE 4 IBREMKZAREES

(B EEEICADET 5 B ORERE, FMME &0k 2 M Bk RO mEAEFE O
BEICH7: T, HBLEMBEOREHRLH~ORE B L TETnwah, PR 70—
FU T TH 5L MT-2% T, 5B T3 % asbestos (chrysotile-B [CB]® L < I chrysotile
A[CAD) DT H +— ¥ AFEOFMOMEFT £ T\, 72, CBREMERERFEICLIVTH -
3 AHRHIME 2 LS L - HiARIC B AR DO 2 A L7,

[ & 5] MT-24102 128§ 2 CA OB, BEFEEAR (FIHE), TUNEL & - i51EAL cas-
pase 3 DM (78 b — 3 A, BN, A—/3—F 41 FOBH L HIRILAIORE (5
HWEEZ OB G- OME) THFT L, HERREFED) V8B 7R b — 3 A12IE ROS (reactive oxy-
gen species) DGHEETH L I Ly E SNz, 72, FARCT R - A% E#ET S CB
w IEEEE CEY (14FUE) BEINLETR =Y AEIMLZ RIS o 2 Hik T
BEILENTRETH 72, COWMBERKREILEST S L, A MU A VELEOHETIIEDOHD
BLRIEVE RO 5N, TR b= ARERIETORBUIERINIKE BRI B Hh -
i

[Z52] BEERHREED THBEADEE L BE4 5 H T, asbestos DHHICIE, FAINDLE
BOHFTH Fe DVEH TS T E % v, Amosite : (Mg,Fe)7Si 8 022(0H)2T & - 72 1), croci-
dorite : Na 2 Fe32+Fe32+Si 8 022(0OH)27% & TH %, 4 HMEH L 72 chrysotile (¥ Mg3Si205
(OH) 4D LEMBEAN TH ) Fe HEDOHBEIZ L\ Bbh b7 (LML L T Fe203 !
0.44%, FeO : 0.28% TH %), MHERWETH D, HEBOBKREEDE L3 ¥ HADLE
bELZEHICEbNE, 40, TEF— Y AFEIZROS DBEGITRENTZZ ENH, 41,
DB H 72 bHENTFRZB RO HBLEII R > TL A THA ) LI, WAEAO
WROKRFABLETHS ) T/, WIEHROT A b A A X OZEATIE, IL-10DBFREAZ
HEHLTEDY TP MEENDOREBEL T 5,

[F—7—F] BfglE - 7R M= A2 - THIME silicate - apoptosis * T cell

Apoptosis-inducing effect of asbestos (chrysotile) on human T cell line (MT-2) and cellular biological
changes in sub-line of MT-2, which acquired resistance to chrysotile-induced apoptosis by long-term
and low-dose exposure to chrysotile

Takemi Ostuki

Department of Hygiene, Kawasaki Medical School



051 HWARMETA b7 v ¥ 22 X 2BEN SO —5)

AR, Ok (22
1) ABARIUZ=v T 2) EFERAFEE=NR

A, WARMETA P T v V2 3BERRAICE {fEbh TS, xTA4 F7 v aid b
AV IABEI LAROP LWL KBOBARTH S, HAIIKTICALONZRTA T vl
L DWHEERED 1 Bl AR L 72O THET 5,

GEBI] 44 B

[BEAERE] 7L IVF—Phs %k

[ RKIEHE| FFacHIE L L

[BEERE] 15 & VAT (—ABHE LTERES LY

[BUREE ] 2002FEF L DVEMICKTA M7 v v a2 iniZ L7z, 20034128 & b i BRELH
Bl ATAMT v 2aZ2ML LA, MLKE, FREBRICEEND 72, 200443 B 9
BYREZzZZ L7,

[7—% ] Wkeiads KRS F IMERS500/ul, G BEER24% . IgE(RIST)281TU/mI,RASTscore A
F3. 78792, 7V T AL (Tree Mix (K74 M7 vz, 3058 Bk, A74
FTyvalGt)e F74 b7 v v a TRtk OMEEEE | 5 H12B S MG E2. 5525
1.55%; (39%MT). ¥ —2 7u—fl (PFR) 3954 520217 /sec. (49%1% F), 5H13H PFR306
752232 512137, 5 H14H PFR316%* 517017 /sec £ 1K T,

(8] — ABH OO0, BREBEHRIIATELRO, EBA~YA 2 2EHLEHTH 572,
ERIIGBARTEA N, EXYTFTNVAAL, VETTO— LT —T% %5 LELENTV S,
[ZEE] AKBUIERTA T v 22l X HBENME & B L7, AFICBIT 280 TOIEFT
Hbho RTA LTV aDEM, RENFHEIML., 485K 74 M7 v 221X 2 REEESH
WIS 20NN DY BET LLEND L,

A case of occupational asthma due to import wood white ash.
Hitoshi Kobayashi
The Third of Internal Medicine, School of Medicine, Iwate Medical University
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FlEM 8
>EHTY=y 7. REBIBERRH

fE Bl U—0546 208 L BWEEMT (7= %)

BEAERE 137 LV F—MaRk, 7 LUV F—MWEEEERBEME, 3 ~ 5 AHERTHWR
13725

RERE . 7LV ¥ —FREE BERE L 18 CEIMIRBEICT 7 = v v E LT L 72,

BRI BRI BB LS 1 r HEP LB R FEST S LM, Bk, BIREIRDH
BHI3WMESTLZ IRV,

BRAKE B - MM, Bt iFERERIRAE . RAYIMAF BRI % & b Pk C. HD. &=, AF{EH.
4 X B IgE PilktE. 4 XEBICREFET A PSEHETH 72,

B B HHEPSIDD, FIZ]1 ~2EOMEET, EOOERT LVF—E, FRATOA
NI L7 ZO%BIL, B EEL ZEROZVEEZ KRBT TS 5,
FLro: ABEOBIEESIC1FHY., KT LLEF—3ERESBEE CREETREIBET L

E—EBZ 5,

F—g— NI A XEE, BETLLVF -, TLLF-HRE

dog dander, occupational allergy, allergic rhinitis
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FlE B
>EH7 Y=y T RBEHERER

H WIBRETLLVF—FITT LLVF—MRELHBORBELMAZ EI2LY, BEERE
T VIVF —DEFITHEL TS,

MR EFE D BEROBET LLF—d, BHIEIZOWTH O 2OREAH L0205 L L, &
AR, MEIERDORHWIEE FR7z F/2, B 1H~FR2AMET LIVF-EAIC
B 2EFFHRED S, BRKEMEDFEFIAICZ DOV T L 2 DFLED B 5 F % X7,

f R HBREIPERIEICOW T S 20D B HB1Z 12604 DOh o7 TDH B, Bk
W S 4 6], BE=mmES LWl 361, M ASHEE F 7213 [F CEEROBIA 2 61,
FEIRNEARBD 3 BITH o 720 MEIEIFE L 722 LS HLflid D> 72, Xk ET
&, BE=NmEI3218 (77.8%) . ME~>HREIZ6 6] (22.2%) Tho7z,

% £ BB, CERELE D ICRESMHESIN L 2 DL LIE, KBET VVF——fk
DRFEFE L IZRLZY, BERTLLVF—OB#MEVIZ)THb, $72. 8515
i@ EHERET B ERNICEVE VW) Z ek, BETLLF—BITIIELTFD
BB Clib) a2 HOAE, EREHOE THT I &5, MERBORBES 7213
ILICEBLISAZ LA RBTELEEZ 5,

SEHR ¢ 5 1 M~ FE12MHE T LV F —iF5E & kb

F—J—F BRET7LLF—, TLLVF-HEL, WWE

occupational allergy, allergic rhinitis, asthma



06-1 K EAEVERERTE LLNA-DA 12K 5
AV T T7 32— MEEDEB X O RF LAY D

HEREES
g1 LR IEMASH

[Em]

AV T H— MEEMIRERENEZ A L. WmEFONRSREDEERWE L 25 2 &5
BNTWE, —HIRFIMEWIE, TOL L BIERI OB BE/EL T S THIMS
NTWb, INSDIEFEWEDOBEIENERT > v VA BB 2 HIx, E¥EfE LSO CEET
Hbo Hald, BEBEMRBRETH LRI Y87 vt A4 (LLNA) OffffZciZes:& L
C LLNA-DA 3% M H IZB% L 720 LLNA-DA &, bW EOBMEERT » ¥ ¥ V2 E&MI
ST A 2 ENHRETH B, Al 4 VT 3 — MEEWHIOES X 'R ¥ L EWHK207E
I2D\WT LLNA-DA 2 & 5 BAEMEFHili 2 47 BAEMEEEE O i 2 A 72,

(7]

LLNA-DA IZLULFTOFETIT) o CBAIN YT A (%) OMESEE X ) ¥ ERY EE I % #%
BgFESES (Dayl., 2, 3. 7OFt4 M\, 1EOHE5 2D E25ul fear) s Day 8 ICH T »
NEIZRL L, COMMEERE, SATAATPEZfRELE LTHlET %,

BEERY) BB DOIREEIX0. 1%, 15%. 35% & L., HKREEICBIT 5 ATP & ORI 58 120
L (SIfE) %3Ks>7z (SIfi=Sample/Vehicle control), & V) {KiEET—E® SIfEIZET 51k
FWE L, BAEERT Vv VLV EVEHITE 5, T2, FA—RETHELAEE. X
DEWVSIEE 52 2WEIE, BIEERT Yoy WL D EWEHITTE 5,

[ R]

4V T7A—MEAEWE LT, TDI, MDI, HDI 23 L®ET LAV THA— M6 WE L,
E/AVYT A= FOWEEFM L 720 ZDFRED0. 1% E CHHMEZ ) ¥ 7 SEi¥EETE M 2 R
L. 15% D LORETEHEMICEIVHCTE20bH o7, 0.1%TOSIEZHELZE T A,
HDI 7°13.6 & & b & . TDI (35.5, MDI 132.5T& - 7=,

IRF LAY TIE, 15%RETSIEN3 2B 2 DDV L2WETH o 72, B RIEMED
BLCHIGNTWAEAT 2 /= VARID ) V)V —F) (DGEBPA) @ SI{HI38.3TH
2720 15%REIZBVWTRETSI=16.22 R T D H DL —F., ) Y /NEBEHEEEEZ RS %
WHIE b oD HERE S Tz
[Z£%£]

AT 42— MEEW, =R X LAY, TNENOILFEWEHENICBIT MM RT » ¥
Y VOERBN L HBATRETH S, BTy VY VOERIEL DLW OMEICL 2HELR
b b, {LEWERE L TEA VI T A= FOIEPL ) BIEERT ¥ ¥ ¥ VOB WEIATR &
N7z, LLNA-DA |2 £ 2 BAEMAR 7 >~ ¥ v VOFFfild, TDI %> DGEBPA 7 & BEA1 O EAE W
BOMEEDEEN LB RETHLDOT, FHBALFWED) A 7 5B L EEEFOE T
FHTH 5,



(&% K]

Vanoirbeek, J. A. J., et al., Toxicol. Sci.  (2003) 76, 338-346.
Basketter, D. A., et al., Contact Dermatitis (2000) 42, 344-348.
[(¥—7—F](F1 - #£35E5D)

BB, A VT A= b, ZRXFALEY

Skin sensitization, Isocyanate, Epoxy compound

Assessment of the skin sensitization potential of isocyanates and epoxy compounds using the modified
non-RI local lymph node assay.

Idehara K.

Daicel Chemical Industries, LTD.
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By BT, 77X T 2. BR i
BB AYESBESFIRBEEES S

[H ] To investigate the inflammatory and immunological events in the airway induced by a short pe-
riod of repeated exposure to toluene diisocyanate (TDI), an animal model which resembled an industrial
field exposure was established.

[77#:] After Wister rats were exposed whole-bodyly to 0.38 or 1.2 ppm for 4 h per day for 5 consecu-
tive days, the airway symptoms were observed, bronchoalveolar lavage (BAL) was performed, the BAL
cellular contents were analyzed, cytokine productions from BAL were determined, and lung histological
changes were examined.

[#& ] The results showed that exposure to both concentrations of TDI vapor resulted in airway hyper-
sensitivity symptoms similar to asthma. BAL cellular analysis and lung morphological examination re-
vealed that inflammatory response characterized with marked eosinophil infiltration occurred in central
airways and peripheral airways as well. Cytokine assay demonstrated that IL-4 was significantly pro-
duced in the airways of TDI-exposed rats.

[#%2] These findings indicated that this animal model may provide an opportunity to explore the
mechanism underlying TDI-induced occupational asthma, and a short period of exposure to TDI may
cause respiratory hypersensitivity in which airway inflammation represented by eosinophil infiltration
and Th2 cytokines may play an important role in airway hypersensitivity.

[¥—7—-F] (F0 - & 3FEDD)

TDI, #FEEER, ¥4 b A A
TDI, Eosinophils, Cytokines

Airway Inflammatory and Immunological Events in a Rat Model Exposed to Toluene Diisocyanate
Kui-Cheng Zheng
Department of Environmental and Preventive Medicine,

School of Medicine, University of the Ryukyus, 207 Uehara, Nishihara, Okinawa 903-0215, Japan
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EREER, FHEBE, AFLERX
MEERAY #HEFHE

[E1m]

TDI X LHETEA VT A— MEICX ) B BRI, WREERERNE & B RIEDH
D ZOVTNOPEIIEE 5 AMBOBELET LV F—ERWE L LB v L7
A= MHOBBTH 2, A3 A VT H— MHICK ) ERSNIIPRERED A = X L%
WEES %7201, BMPER 2 E 7V~ 7 2 2B L. TDI. HDI O%AilC & 1) 2 f R B &
UBEOXIXIENALNSEZ L, BEXUTDIBEY Y ACBWTHEB L ORRERE
b D7 VIVF—MRAEG Ll LR ET RS AL NS 2 &, FAKEMBICBVWTIRIL
—ABEERITUEL TWA I L 2HEL T& ., —HBPWERICBVTEERRZEDR W
BEOREFHRRAGFHERIRERFOZ L, EERNONGW., RF wERICHEL,DELZE b7
5 LHOHREREEREAFRICLARETTNVICBOTHHIMIERT 2 Z L8 HEShTY
%o W IE DNFB BAEY 7 2 IZB W THREBROURBMEE»HMERE R E20HTLZ L %
HEL TS, 41V VT h— MEICK D B R BAEF RS v 7 2BV T, FR
REMHEE 2TV, ZORIEMHR R EHET Lz THRET %,

[75:]
1) BALB/c A~V A (88K % 2BEICHCHADF—ITHEL, FRENIIA VY
74— MAMDI 721 d MDD Z BB L 2 HEICERAT L LICEDEEL, 4 ARICERICE
ML TRICEFHERE L2, 2) B 1 B2 HHIEN (ad libitum, AL) S+, flio 181
MR (RE&E0) & L, MEMFELMEA L, KIZEHICERS 72, BIE%2A4RE e
DERDIE S 2% L, Ear swelling rate (ESR) % FIHE L7z, ESR RFRAOERDE X L 5
REDERDBIDENILZOHEMELRDLDDTH 5,
[#53]
TDI EERFSE~ 7 A, MDLBMEREFE ~ 7 A & b SR H24R M O M A 52 B BRI 12 g
L TESR MM <. EAFEMRAR D HEMIER B 210 L CHIRIZh R AR L 72,
[£%]
B MIBWTH EE L REEREEFORIHHIR 72 3 EEEOEAN KT ShTw b,
FLINLDT LIVE—IIEDIIHNIIIBRIL A b L 2 DB BB R E AV E v OHEATE
G LTWwa Rl H %,
(2% 3Cik]
Nakamura H et al. Suppressive effects on delayed type hypersensitivity by fasting and dietary restriction
in ICR mice. Toxicology Letters 146259-2672004

[#—T—F]
AV YT H— b, BHEE, 7TLLF—

isocyanate , fasting, hypersensitivity



Hypersensitivity of mice induced by diisocyanate-Suppressive effects by fasting-
Nobuhiro Nishio

Department of Hygiene, Kansai medical University
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w7 VEN B O 1 B

2BEE. MEEARR. AAXET. FRET. T/HT. ALBK. TRITE.
SRR, EEXA. FE—F. EREE. \RHIE. BAEE. EEW
EMKRFEFBATIFE—BE

EGI) 545 Bk

(3R] F7ERe I

(BEAERE] @sifesiE  PIBRDI#Eh, 181k C BIF%

(W@ﬁ1m~%ﬁiﬁm¢M1

[KIREE] dFats &z k7%

[%%ﬁ]wmﬁ#%b/$wi$%$

[BUHIE] 20034E 7 H b ¥ 2 VN TORG IS, IRREEZ AR L, FEASZ LS
HEEME L BW SR AR T T A FEE, JAETIREZ LTSNz, DS, by 2Ll
TOMGTHICEE LS EARETAZEE Do MEIR o720 20044E3 H b v A VHTD

(=L Aif VIR, Walg, 77/ — B2, HamtEh, JEEmMaL LT

Mgz 2T FE L7z ZOBRANDOHLED H V| Wil OB KEEAH 8912 S4B~ AP & 2 -
12

[P

[BliE] & E169cm. KRHEIOkg, MRIA72/min, #IfE149/88mmHg, K135, 9fF, £, &

HldZe Lo 77/ —¥h Lo 3B4R% Lo ALY ¥ /5 2 A3, HUIRBRIEAZ Lo L3,

WP S R 7 Lo MEMRICHRE 20 Lo TREICTRIEIZZ Lo MRFERIPT RIS RS 2 L

LML AR A ] WBC5680 (Neu33. 3, Lym50. 5, Eos7.2%), CRP0.05, ESR 2 mm, BUN11, Cr0.78,

AST105, ALT150, LDH215, ALP565, GTP225, CK166, IgE789

BIIRIAL A A 53047 (Z|N5A) pHT7.419, pCO. 40.2, pO. 70.2, HCOs-25.5

RAST 77 v 27 20.97(+), TDI18.8(+), MDI>100(+), HDI44.4(+)

[#%#] EZHOMZHOMEFKUMELSZZ 5N, b AV LTHIHEHT 2 HEER %2 ]~
72EZAHMDIEEGODNH Y, RASTORERNLEZ, 4 VYT 42— FiERMUMWED D 72
b7z, BEDOFREO T, WAFHTEAERE fifT L, A —23— SRF O A1055# 12 #1800ml FEV
1 DT 2320, ZBWiHEE & L7z,

[ &o] MZ. RAST. WMAFERED S b > 2 VE{LHITH B A —/8— SRF 2 & 2 W B

TELZM L 272 1 Bl &8 L7z,

[¥—7—F](H - % 35EDSD)

AV T A= b, SEE. W AR

Isocyanate, bronchial asthma, provocation test

A cace of tunneling worker with isocyanate induced asthma
Kenji Tsushima, MD, PhD

First Department of Internal Medicine, Shinshu University School of Medicine
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B —H, =% ¥’
1 APREEFEMEE L 2—. 2BBEEMAZEER - # DX EEE

KI20ERT O RFEERBI & | IEHEERD 2 Bl 2 Wi v 5o
FEGI 18, B, BEWOHE THE

19824E 4 H, L% OIHEZBFEE L EME A0, BLEICRZHITT, AT~
L AL TRF L REEH (FF . ER ARGARTZ RF D8R, BfLH . AU T7IFT7 I 2,
BRI 73 ) 2EALTHMT 2 THEIC, BREEEZROHTAD, #HELOER
Rl AL SNV E T CRFLL. H2EME»STFH, B, BCHLCEEREAELL.
DL 1A DAY/ R ABYAR
B2 : 58, Bk, FEEWH T EOKROBENEE

19984E 2 KR DO EBY O T EDRDBED 72012, BRI RF UBIIE (EAXA7 2/ -
AR LK (EUWIREIEARD 7 I v) ORAGVEECHESE Lk, BHiE, MFICRERE L
U7z, 28y F7 & M2 X ) @REE - eRchEERIcE 2R L. —ABATH-72h, K
VERGEHRTIIFRIMA L TW DT, SFiE %) 7-.
M3 : 565k, B, EMEOEEONE - AOIEES

AT, fETFRe S BEEMR ICECE I S, BRIKT X > 7% E15EOEE O/ -
g - fALICHEsE. g0 17 A%019994E 5 A, BEE - 355 - FHEIEA T B RN
HEU7. Ny FFAMIEY, EEIRF OBE(+), O HY9%60 - HN55001 Bk e &
RLU7z. BCE L.

£ IR, MSDS (L¥EWESRET— 5 v — ) OB RIS T, ERWHEOILE -
v FF A NDEBHES o TE. BIRE L EEFHERREOHIICE > T, BHOILE
I X BHEEDNT - RERIGHE L DS, FIMME, PHMROMEEICIRILELILERL
=,

(THREzHC AR AEER R g, ECE#HT5.)

F—7—F =R BEETLVE—, BRERES

Y& . Epoxy resin, Occupational allergy, Dermatitis case

Three cases of occupational allergic dermatitis due to epoxy resin

Osaka Occupational Health Promotional Center



073 WET VIV —2EHETIWGICBITS
7 VIV X —uE S o H

Rt &
AR KF

HIGERIENICHFE S D B DPARICE 2 DM EELEZ ThH DL L, OBEOERIC X % EfiE,
O BT 2 GEHR - EEBETE, ORERICL 2BEL L CoBRYYE, OBREM
WIE (BUR) S X BIEME%R base L AT LIVF—BICKBITE 5.

W7 LIV F— 3R ICHEE S 202 OWEIPR L 2 W ERSNL 7 LVF—EET,
R7 LIVF—ZHE» L E—PFEICE DT LV F - BEOEEL AME model TH b, L7
WO TARIEDHERT LV F—HEDRET LLVF—BFELMBEL, fiEL2DH > Thhbh
AT AT RE DO 252700 R L | CTEELMVEZ 5D 5.

AFEIZ DV TIZI264EBIIC & 2 Kh B0 LR BIE £ ThOSE TI3D b o4 5 h,
PUR OB, RETRLD, A HEWEMHIATEICX %30, B BIORKESH 5 ViddEt
WckBb0, C. 168, BT, BRICXE2LD, D: EH, (LFEWEHEICLLZDOD 4B
WZHET 5ONPHHETH 5.

AU L 2N F CTRRMA ~ EEEFEB CIREEREGLERED S K% - KTEH
LOFEITEICE ) FxH e ShEBIRQO, QIUBETAHD, 2L TDICBWTDH D#HF
DEFRT LIV F —AIH OB E LR D DRSO N, EERDHFEEHED VWi~ EH
ENICELHET S A, B, CHED (physical agents 12 £ 5) BET LILF— 2oV TIIEEBLIZ L
{, REZCQ, QOEEL LTLIPEBEINTVRV, ZOE “GESEN” 2 25RRR
HmaEn, ZOEEREOMIGICIEE ) 7 LVF—2R3Inid E SR TWR W, 20 ER%
AT LR KORERFTHY, EHLEVZ 5.

BT LV F — OFIEICISIEEBPRERE () NOREEWE (JUE) ISBIES R,
HHEICLDIN~OYHIREE CHERERICEDL L V) 2BBED step D 5. L72H > TRIE
WCBWTIEING 20D step ZNEFNIIDOWTHIRE, FREVHFLAETLHET, TOHEIE
MiES (O, @) ERAMICELET, 26 LMD L VIZEER FOMETIEYEETH
HWDIIBHATH 5. £ 2 THEE T allergist & L THF L THRAAKRIEDHR 2 12 EF 2215
THET LV F — 0 F B h S e RS, I, BRI - fk, MRoZE, 5%
BRIBEORMG L Vo 1o 2 BGEROF DI DLET, EEBEOMAE I LT EERY
e 2 R EFRET L TRET LV X —BHHOEEOESCH RHEBPEETH S 2 L 248ie
L 7cvs,



081 Y TFNAXBGESY ATHBT5
Th1l/Th2 739 ¥ ZADK&

SE—X. ERFR. MTTER . SEED . WEEF . thESE
RUREMIL AP KPR E AR L BRI S F s Al B2

TARTUVF—EBAMOHEHZH) 2V EEZ TS, ZOHHTDDI Y IR EZFT T
TUNMNEF—FEEIZRD . BREZADKLEEZOND, L2L, BOEKTZOHHIZDLY -
TV, HRADBIZERFIRIEZEALZDL> TV ARAVRTAO TCREEROELPEE L E
bbb, —[IICEREERE Vo THEKLE L TWEDOTHAIZIZZ 2, SERERVEVDT
LIVE— S BAOMS e L T&/, £#2C, 4HEIZC57BL/ 6. TUVLVF—EBETILY
2T A M) TF VS (TBT) BFEIC K B~ ARIERNO LG L7z,

TBT ##%X 1 1BE#%E L 72 B6 ~ 7 A D & V) Mlfa e = /E L FACS ICTtr L7z, €D
EHL A NK #fe. NKT M, CD4 +CD25+THIAMK T LTEB Y. B2 ICHRGIE
REBD) ZTHHI L Tz F7o, MIEMIIEIFEER % ConA Rl L 72ER OMilg il o+ A
hH AV PEEREIZ IL-4TIE TBT B &%/ ERFECHEEI LD o725, IFNyR>AEREIIETLT
W7z, $72, LPS M T IRN-y I3AEICK T L, IL- 12K P ICH - 726 > T TBT
I3 Thl/Th2/85 Y A% Th2I12Y 7 P EE I TWAENRK I N,

TBT O#FRMIK (DC) ~DHB % A 7zkE%, CD1lc+Class 11 +DC OEIGASHEIZH ML T
V7275, LPS i CIE IEN-y BEA X A BT L, IL- 128 AR IR T A A b7z, o Ty
EHEALIE ) TV B RIS ICE D TV B HEDTRIE S N7z, Ni %2 EDOMMDEIE L in vitro T
FBLRMIE 2 LT A 2 L b MO N T b, SEEMOMEL D2, in vivo & in vitro DWW
WCEBbDOPIEE5DEZARHTH S,

OVA Dl E 7 TIIRE Lk h O IgE OF E % E5. S BT 2 i i Ek o &
SRS AESR SN, T2, ADETFIVY T AT TBTREICL VHS 2R EED
BALR B0 (o T, WEETIVR AD ¥ 7 AE T )V T TBT HYERDWER T THh 2 H°
DI 1o

SRE LT SN0 RIS LT TBT IFHARGIEREE L L, BAGRERE Th2 R
VY7V ECRERDPDEENAZTE, TULVF—REETILVTH, MLHEI R LD
TTh2~ADY 7 MZHIEDS 22D EROEALE LTRZAZFENTED L)L RBLEZILN
s



082 MmO EICX D b ARIMLHER S
<707 7 —IDHALBELERICOWT

BHEREE, B EERN. BEMSE
RREMAZEGHABRBGELAARE

[H] W BIEERBEGEWE & L CRMEhHEORIN E 2 25— )T, bl s B O FE)
He LTHRICH EDON TS, B RPFELHEL TWLEEOMP v FigE, R
EFGHPOHMEER ICBI 2 AR b FRRESRICHE M BEE LK, BFZOLR
VO e FEICIIRHREHIIECO T, Wb EaMHERRIEIHRLZVwE SIS, LarLiEiv
il DR AN EFH DA O3 22 MR HE IS O W TR D IFE S N THB 5T, Frice b aEfiaLc
FIETHBIIFALEHOMIENR TV RV, 4EFK4IZ e FKRIME /¥4 P % GM-CSF Tin
vitro IZBW T 7 07 7 — DB S € 5 EBRE v, e BROKM % 5 B AL
HIZOWTEBE L0 THET 5,

[l e FoRMEINE 2 A4 M3 A O KRS & 0 BEERIZHE U CorlE L 72 LB, GM-CSF
EHTR SN TS b DM L7z, MfgRiEOPUFEFEBE X FACS & HWv T L 72,

(¥ B R #E] £/ 44 F£5000U/mL @ GM-CSF & 12 7 HEigs# LT~ 077 — Y1
B LS A RICHEEEERMLA- L 2 A, MBI Z O % 5@ < I L, ICHfEIX
200nM T&H - 72, BlEEDH 5|2, 50-500nM OHE L EEDOFRME, /%4 bo~xra 77—
ANOBEFEL 2 IHIT 5 21 TR <, MR IZEBOER 2 FHOoJEMNEMLORE 2~
bR FE Lz, TORFEMIEO KRR ORI % WA L 72T, BHikdila~—»—-T5 5% CD
la, CD80O%Z EIFRBELTBLT, v~ 27077 —YDT—4—TdH5 CDI4K U HLA-DR % i
FOTrO 77— L VBOTHLEI LTV, 4z oMilar e EFEl~ra7 7 —
T (arsenite induced macrophage ; As-Mp) & % ffiF7z, €/ %A b5 As-DMp ~D453LA nM
LARVOHL L B TS S N FIIEF ICBIRE . BUEZ O8I &L BRIZOWTHITHR T
H5b,

[BAEX—"7—F] vk, HE ~vro77-%

[#:5E % — 7 — F] arsenic, monocytes, macrophages

Immunodisruptive effects of arsenic on macrophage generation from human peripheral blood monocytes
Laboratory of Environmental Chemistry, School of Life Science, Tokyo University of Pharmacy and

Life Science
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Perforin, Granzyme A, Granulysin D %

=N, hARBE| AIBIE®RS. FARE . Krensky AM', JI[HEZ'
1 HEAE4HAE. 2 : HEAS—RIE. 3 ! AKRAEZSBREES. 4 | X227+ — FKEFE

[EfY] NK. LAK RO CTL B FEIZ 2D A # = A A TENMZHES 5, 20 11EIh
& ORI EAL H ICHEAE S B Perforin, Granzyme 3 & OF Granulysin O FH (2 & 2 FR AL O 455
£T%H 1) (Granule exocytosis pathway) . Z @ 2 |3 Fas ligand/Fas pathway % - L 7ZAZ Bl AL O 15
ETH5D (apoptosis)o HEAODINE TOWFETIE, A > RF D Granule exocytosis path-
way J% O Fas ligand/Fas pathway DTilj j % fi#§ % Z & 12 & 5T NK, CTL & UF LAK {514 2 B
WZHIS A L Z ST LY, AR TIEAR Y » REIZ X S Granule exocytosis pathway
~NOEBOF ¥ FMICHEHT 2 HT, A ~ RIEDDVP 2 & 2 NK Mg O Perforin,
Granzyme A, Granulysin ~D 8 % Miaf L 72,

(AR & ]

1. A8 » 3 1 12.5~100ppm @ dimethyl2, 2-dichlorovinyl phosphate (DDVP) % H\»72,
2. NKAHfg : & b NK Mgtk NK-92CI & v 72,

3. W EHE . DDVP T NK-92CI % in vitro "C15RFRMLER L 7272, Milid 2 (MY L 72 MU Per-
forin Ml 5E 13 FITC-anti-perforin % . Granzyme A Ol (X FITC-anti-granzyme A % ., Granulysin
D52 13 rabbit anti-granulysin &% ¥ PE-anti-rabbit IgG % . NK Mifld 1~ — % — DO l%E |3 PE-anti
-CD56% F\»C Flow cytometry ¥ T{T - 725 NK {4 DHI%E1E chromium release assay % H\»
72?5 DDVP IZ & % NK-92CI O BiHEALIZ £ M £ OHifk 2 Fl w728 Ehiskic X - THIE L
7l

[# 8] 1. NK-92CI 1d %\ NK i§ % #5245, DDVP #°Z O NK &P % B (Sl § % 2 &
HER L 72
2. DDVP %38H# |2 NK-92CI i L N Perforin, Granzyme 3 & UF Granulysin O i £ J UF NK-92
CI @ Perforin, Granzyme A B & U Granulysin FptEE % £ s €72,

3. DDVP 75 NK-92CI &H < — % — CDS6DFEH L ~v b igd S €72,
4. IR EIZ2 T2, DDVP L NK-92CI D Perforin, Granzyme A 3 £ UF Granulysin
B 1k O R S A AL BRI & 0 B (SR L 7,

[%%2] DDVP WL I 4 & 12 NK-92CI i 2 ¥ Perforin, Granzyme 3 & UF Granulysin @ & % i
T &E2, FO8F L LT DDVP EIC X % NK-92CI DB AE R N b, T 72 NK-92
CI 42 A Perforin. Granzyme 3 & UF Granulysin @ & O F 25 DDVP |2 & % NK & AT 2B
59452 LAREE I NI,

AWF7213 164 R (No. 155690523) DB % 51T 72,

(2% k]

1).Li, Q., Nagahara, N., Takahashi, H., Takeda, K., Okumura, K., Minami, M., 2002. Organophos-
phorus pesticides markedly inhibit the activities of natural killer, cytotoxic T lymphocyte and
lymphokine-activated killer : a proposed inhibiting mechanism via granzyme inhibition. Toxicology

172, 181-190.



2).Li, Q., Nakadai A., Takeda, K., Kawada, T., 2004. Dimethyl2, 2-dichlorovinyl phosphate (DDVP)
markedly inhibits activities of natural killer cells, cytotoxic T lymphocytes and lymphokine-activated kil-
ler cells via the Fas-ligand/Fas pathway in perforin-knockout (PKO) mice. Toxicology (in press).
3).Li, Q., Minami, M., Hanaoka, T., Yamamura, Y., 1999. Acute immunotoxicity of p-
chloronitrobenzene in mice : II. Effect of p-chloronitrobenzene on the immunophenotype of murine
splenocytes determined by flow cytometry. Toxicologyl37, 35-45.

[¥— 7 — F] DDVP, Perforin, Granzume A, Granulysin

Effect of dimethyl2, 2-dichlorovinyl phosphate (DDVP) on perforin, granzyme A and granulysin in hu-
man NK-92CI cell line

Qing Li
Department of Hygiene and Public Health, Nippon Medical School



084 17B-Estradiol 1< & %= 7 A Hfl kB K D
WSRIE B9 % ZERER BT

WBR' . BEH—F . BUHRL . £F (T PERE
1 BERAFEZRREGEFLMEE

[H9] PARER DL MEIZ17B-estradiol (E) % 5K ¥ 53 % & Hef 4 Bz i§ RAS5EE T 5 IEGI A3
HEINTWDE, BIFRECTHE~ Y AOEMELERIITT 5 EORREMETLIEZ S,
B DS 6 ~30HFHZ O B A DEIRD EAX 5 ICB W T EIER G RICH T KRT 5 2 &7
BOLMNTz, FFGHOMBES I IFRXGHOMBPERICH L THARKLL, €2 TEILX
% MR i 2 O BERER ICBE T A RE I 2 IR 2 15 2 72012, HADEMIZ L W a2z 72,

(5] 3 HEEOMEYE BALB/c ¥ 7 A2 S A L, 3.2ug EOK TS5 %M 2 [, —%
HARIAT - 720 Z D F2, B % #E L T 3 %4-ethoxymethylene-2-phenyl-2-oxazolin-5-one (OXA)
100uL D#|ATIZ & DML, 1M, FAH A 1 %OXA %£15uL #Ai L THEREZERL L,
HEAHOIE & R IHIE L7z, HER TRICHH 24T TR Z /B L, EE2llE L7,

[ R] ~ 2 2120 ~ 8 M B % #5 5 L CHeAYERL FF 98 O £E24WE ] 2 O B A IR 2 et L
72l A, EROE SIZAMMICEL L., BAC & o THEIRDHE M S Nz 0id 1 [ G (R
3EHE) & 4 AMRG (EER 7 i) 0L X Tho7z, 5~ 6 AMTS (E/ER 8 ~ 9 k)
IZBWTIIERD S 24 Z ORI K L 2o 7225, 6 FEf#ZIZBIT 5 MERIZIEE L 72,
REER TR 2R L CEsZ2 KT 5 &, MBS (R 78 FTIEE2HRYS
ORI DSIE GREOMMRE L 0 /& <, SRS (5K 9 MiEs) LB TIZiZ E2 &5
FEDO MR D Ji 3 IER GREORlE & 0 b KE Do 72,

(5] Bl & 2 HefilPhRz 8 S OWBIER 35 5 & 2 131 X - TR b L 722
ZEMS . BOMIC AR N RIEEE RIITRFPEAET L I LATRE S e, B
56 MEBROIERD EAC L o T S NGRS, FIRIER (semi-delayed) RIL$ b H
B 1 Mg ofufkorin & . 51 & fe\v The 2 2 I o BER 25 B2 & o THGR S LT 5 ]
AR ENTz, T2, BAZ L MR OFEMII~ 7 AOMEHIZ L > TRLE L Z EAURREI N,

[¥—7—F] 17B- A b T T4 — v, HRMERE %, MBRZEHi, 17B-Estradiol, Contact der-
matitis, Thymus atrophy (I - 3£ 3§50 D)

Fundamental studies on effects of 17 B-estradiol on mouse contact dermatitis.
Humitoshi Sakazaki

Development of Environmental Health, Faculty of Pharmaceutical Sciences, Setsunan University
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Qingjun Wei". RHFE—", BEF". AHBF'. LtHE"
1 EAAFEFEFMEBREREEFES 2 ; BAKFEZIHREZF

[HW] sy 7BERCT LUV —HEEESALONTVS, 2OTLVF—HEFRD
REZMHT L7202, a7 HHGOGHR I 3 7 ARG OREEREIEH 2 #~72,

[F#:] IaovFfsogra~xbr7I0048 s2aakivh i X2y —) K (=60
ml: 40ml ; 8ml) %REEIABEE L7z, 10% 7V 0 — A, 10% 7 )V 7 b — A, 10%
YAV —RAEWEAY ¥ —RFEL, I avHkRMtsGs %) A7 ViEig ECREL:, B
fi#%. SIGMA SPRAY REAGENT ANILINE-DIPHENYLAMINE (Ffi#l) % s LS4
D H85C TL05-BIBE 72,

RIaUHEOGDOHA A2 O N T LGH 20ml N, TIVIZIa o %2.0s At —
VL7=DH, 37CICRE L72NiRE: (COMPACT INCUBATION SCI-1 SIBATA)IZ A7z, D
W ATV ERICFAL LI a9 TOREGD 1ml 2 HAS A4 b)) ¥ T % v TR
L. FAZORANST7 (GC-201082BUERT) THHEBIko7,

JaUABSOME Iavd (320g) EMYIL., 2LO=AT7 T ATIZANT, TRITK
(640ml) ZINZ . 24K5[, 80rpm TEREHIE L7ce A — ¥ TKRKEBEWE A8 L, A4S ERE M
R HAETZIRE M Z0.9%NaC IZIBE L. I 3 v ARSOMEER E L7z

ENLEY DSy FF AN HBEELZ S O, MHERO1256%, 256%, 5 REAEPTUEE R
#L, N— L —MEEEIVE Y FOJEERE IZ FINN CHAMBER 7% &% FI\W A L7z, 2485
Wiff L7zob 57— 7H 2 FHE L, FIBER24ARMEE L7205 EIVE Y b O Z#I5 L BAEH
FLOFBEDFEEEIC & 0 FFA L 72,

[R] I a0l s o~ b7 I 25O E. BEWEOGESALNIZ, 72,
HAZUR NT T 7HMICED, 237k & LT a-pinene, B-pinene, limonene 7 & A%R
HaEniz, /8y F7 X bOFHE, o-pinene, B-pinene, limonene, % LT I 3 7 H 4512 —KHl
WAER DA LI

[#%2] I 3 74 T& % o-pinene. PB-pinene limonene (X, EIVE v b DOFEERREZ I 12— KA
WIEHZR LTz, STOZEDRH, I3 TEEEIALONL FROBEERO—FHIZINS I 3
ST D —KIEVER ARG L TWB EEz b, 4%IE. I a v TEEEORE k%7
VOV F — VR E R OBUS 2 D FET 572912, GMT (guinea-pig maximization test) % FEjifi
THULEDND S,

[¥—7—=F] 3 aoh, —REESERH. 7LV ¥ —HEMlR%E %, Japanese Ginger, primary

irritation, allergic contact dermatitis

The analysis of Major chemical components of the Japanese ginger and their primary irritation
Qingjun Wei
Department of Environmental and Preventive Medicine, Graduate School of Medical Sciences of Ku-

mamoto University



092 3FWROEMIETIZWAT LIV
YRR IgE PifA o FERER A

OFBBT, aARMKF, REENA, dizE, BRERT, ZRM—, IBE—
KRER, SHEEZ
| BIERREREEMRA. 2BREEELTL 2 — IFRAFEFI. 4MBIIEX

[H®] /AR COEFEE) R 70720 OREZERIEREO—RE LT, 3KER2
WCBWTHRMERR EER T LV S (HUR) 555209 IgE SR DORIE 217> 72 # IgE
EICDOWTIE, dtBERRIERED: (FEIA) TE&E L., 7 L7 VR IgE Juiiffiic o n»
Tk EM7LVvr s 4fE I, 458, K2, &) RUZEARAT VLY~ 3fE (Rak
. atkavedy= NTZAFZAN) I3 HFRI IgE Hikfiilc> &, ELISA T &l
ExITo720 BHRAT LT iZowTid, BEBX GEARKN, SEM. ikl 34
¥, fBINTHIE Y T #2822 &, ELISA it O°I2 AlaSTAT TER #ATV, & 5 I2H IgE Hufkfl &
DOHEIZDOWTHRET L7,

(%] BIGEHMMEZMET S EHTE 72 3RIEMFEIZ. PRISEEISTRK, T4
FRE204KMK, “PRRISEEEIATIIATH V) . TR 1T o 72 P2 ETAR R b E 5 &
BEOL2BETH o720 THRHIMIEIZDE, PURFFRM IgE PO RE b7V, T b OFf
FRET v — MERE D LT, # IgE Pkl & 8 4 OHUFE B IgE Hifkflidh 2V IZFER & DB
fR, HUIRIZ X B, MEREEIC X BHERSE 2 AT L 72, 4 IgE PUARMM X 44K T334, 7TIU/ml, B
HHLX T44. 7TIU/ml, BT £%22.51U/ml T Y . JBIITH D 2K NEA A S L7z (B
F¥y) o FEIEAY IgE PuiRBEERIE. TB)1125.7% (58/226) RAHE K27.1% (54/199) . % FE38.5%
(10/26) . H#i£32.9% (51/155), &fKTi328.5% (173/606) THhH ., M7 LV F—EHE
DEIEIE, BIN3.5% (8/226), A KT.0% (14/199). £ #E15.4% (4/26). ##£9.7%
(15/155) . &AKTI36.8% (41/606) T, EHNWAT LIV F—BHEE OB &IE, JBI1125.7% (58
/226) . WA K22.6% (45/199) . £ FE26.9% (7 /26) . ##£30.3% (47/155) . &K TIi325.9%
(157/606) THo7zo T 72, # IgEHA80IU/mI DL EDFETIIM S 202D T LIV 4R IgE
Pk B4 H5E067.6% (123/182) L@ MEZE /R L 72—, # IgE i A#%401U/ml 5 {iij O B T
136.6% (21/320) THo7-Z b, RIGEMHEIIT L LAF—IRKIRD I WIRIETH 5 Z & I
RBENT, BT LLVF— EPERONRE L Tid, IH5.6%, +52.1%,. KE1.0%. /h
Z0.2%DIETH o720 ZENWAT LIVF— gEHUEONRE LTI, ¥=23.2%, "NTAY
A F10.6%., 2 ER6.0%TH o7z EHRAT LT 2 Tld, BITORKEONOE IgE B
D504 8 Akt L HE s, BMERIZL6.0% TH o7z T2, KR LA FIEMIUR % H
WTHHMX B %35 & L7z ELISA 12 X A2 PUEFF £ IgE B % 1315.6% TdH - 72, LA
b, &Y IgE ik, ENEIRAFE IS S IGE HURIED ) TR <, 3MBICBWTH EhR
DWHAT LIV AT 5 REPUKDEED AR LN D Z EASHIB L, # IgE Pififli & O A 7
LOVy KRR IgE HURMEAS, IR A7 Z5Hli§ AfatR & 2B Z LR a iz, 72, Wi
EHBNIT, SRR IgE TURREHERIZIEIREZEVIIR O N2 0o 72,

[Z2] ARHVRIGEER T T LV PR IGEMEIED 2 2O 7 LIV —15f1, #h
BAERAOBRE) 2 7 MO0 FRNT 70 —FFEE LT, EHEHICBWTENMEDI R



Balic,
[# —7 — F]IgE $ufk (IgE antibody) . 3 /%2 (children aged three years) . 7 L )L %7 > (allergen)

Survey of food-and inhaled-allergen specific IgE antibody in the sera of children aged three years

Reiko Teshima

National Institute of Health Sciences, Tokyo, Japan



09-3 HWEHRENTO T LV —Pii &

-3
L35 MR R Al R SEhE ~ — H — & O Bk

EESE. SAR=. eERR
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Association of allergic diseases with serum lipid profile and inflammatory markers among healthy work-
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[£:% k] Haugland RA, Brinkman N, Vesper SJ. J Microbiol Methods. 2002Aug ; 50(3) :319-23.
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Evaluation of DNA extraction methods from house dust for the quantitative detection of fungi using real-
time PCR analysis.
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A case of hypersensitivity pneumonitis that was present in Shiitake cultivator.

Takashi Mouri

The third department of internal medicine, school of medicine, Iwate Medical University
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UL 72T IOy 7 (ZHE), Ny T A 94 TORBHERTEEPSTRELLZTIDOMY
v 7 (EEE) RO S =T L V7 (Derl), Xy FTLIVF & LTAHI(Feldl), £ X (Can fl)
LEET LIV E B EDEBIRBENTVEIY F3Y &% ELISAEICE DHEIEL
7o FAGELNGE (BA) B, 7 NE—MEE% (AD) HEEMNRE L THRAL KR L K
REt L7zo

G 3% 4 A520029F (2 A E O R 30T - EIRFE@BEE L TWw b [E B 2R &
L7 T, $30%DKRETAXEB A2 2HBFLTVADIZx L, MEHZFERIZBW
TEW L BT 2723 Th L, ZOHNNBDPHETOIA X F@ AT 2/E LTV, M
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ORI TH > 72,

[£52] MBEOXy MAF - FEAFTICO2D LT ERD Lo hRike L, Mor07T L
NE—FEERPDHBLEEZTBY, Ry T LVFUADREFIZ L LBIEVREEINTZ, BET
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Indoor allergen survey in the houses of student in the veterinary medicine
Clinical Research Center for Allergy and Rheumatology, National Hospital Organization Sagamihara

National Hospital
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[F—7— F] AFIEHEE. HAMEL 78, allergic rhinitis, TNF, TNF receptor

Pathogenesis of seasonal allergic rhinitis under natural allergen provocation
Department of Environmental and Preventive Medicine, Graduate School of Medical Science, Kanazawa

University
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Taxi Driver. Allergic rhinitis. Questionnaire.

Epidemiology of the allergic rhinitis in Taxi Driver
Nobuyasu Gama
Dokkyo University school of Medicine. Otolaryngology
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bAXWEEDbNL, T2, BNIADPLNRVRFEIELICEBRLTWAEAIEZWI ERL,

FEHEORKALAST LIV E— KB 2500, FRAEEICHLDEAELLT0nDENn) L
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1) ARE®: ZA0QOL 2 HET 5 LHEAKERO HKILE (BHFE %F 5 E11694243).
BB KRS, 2001.

2) EEEE  KREREIEHE. 7LV F—F,; 2004. p21-28.

3) FAEZR  EHER LTI TWL0N. 5L EORFE ; 2004. p28-31.

[F—7— F] 1EMfE. EF. FAT AT A,

pollinosis, epidemiology. lifestyle



Epidemiology of pollinosis in middle aged population of a village and a city in Gunma, Japan, related to

their lifestyle factors
Yuriko Hashimoto

Tokyo University of Social Welfare
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[¥—7—F] ¥ v 2,7 ZJEMRE  sick house (building) syndrome
7 ME—1EK % atopic dermatitis
FFEIR B ##HT  neuro-ophthalmological analysis

Clinical Study on Sick House Syndrome and Atopic Dermatitis,with Special Reference to Neuro-
Ophthalmological Analysis
Takako MATSUI

Environmental Medical Center, Kitasato Institute Hospital
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3 2 (provisional)
Guideline for prevention of allergic occupational asthma
-in conformity with the globally harmonized system of classification and labelling of chemicals (GHS)-
Working Group for Evaluation and Recommendation of Sensitizing Chemicals, Japanese Society of Oc-

cupational and Environmental Allergy (JSOEM)

prepared by Kazuhiro Sato, Yukinori Kusaka

1. Primary prevention

Table Sensitizers (n=53) causing occupational allergy and their uses

Sensitizers Uses, workplace
o-amylase bread (baker's asthma)
Benzofuran® pesticide, insecticide
Berylliium alloy, nuclear reactor

Bisphenol type A, F*

epoxy resin

Butyl acrylate acryl fiber, adhesives
Casein tanner, food industry
Cephalosporine pharmacy, medical staff
Chlorhexidine disinfectant

Chromium (Cr) alloy, catalyst

Cobalt (Co) alloy, gilding

Colophony (Rosin)

Copper*
4,4-diaminodiphenylmethane
Diazomethane

Dibenzoyl peroxide*

adhesives, tire industry
alloy

adhesives, paint

organic chemical industry

wheat flour, bleach

Dibuthylphthalate* lacquer, adhesives
Dichloropropane solvent,

Synthetic intermediate
Diphenylmethane-4,4'-
diisocyanate (MDI) adhesives, paint
Ethylenediamine dyes, resin
Ethylene oxide organic synthesizer
Formaldehyde antiseptic, synthetic resin
Glutaraldehyde disinfectant

Hevein (latex antigen)

Hexamethylene diisocyanate (HDI)

Hydrazine*
Hydrochloric acid (HCI)
2-hydroxyethyl-

medical gloves

adhesives, paint

jet fuel, foaming agent
laboratory staff, pharmacy

construction materials



metacrylate®
Hydroquinone*

Todine (I)

Isophoron diisocyanate
Maleic anhydride
Mercury*

4-methoxyphenol®

Methyl 2-cyanoacrylate
Methylmetacrylate

1,5-naphtylene
diisocyanate (NDI)
Nickel (Ni)
m-phenylenediamine*
o-phenylenediamine*
p-phenylenediamine*
Phthalic anhydride

Piperazine

Platinum (Pt)

Plicatic acid
Polyvinylchloride (PVC)*

Resorcinol*
Rhodium (Rh)
Stylene

Tetracycline

Toluene diisocyanate (TDI)

Trimellitic anhydride (TMA)

Turpentine poil*

Vanilline

paint, adhesives
photographic development
disinfectant, medicine
polyurethane

resin, plastic, stabilizer
electrode, amalgam,
extraction of gold
stabilizer,

chemical stabilizer
petroleum industry
construction material,

Paint, adhesives

adhesives, paint

coin, alloy, gilding

azo dyes, hair dye

dye intermediate, fungicide
dye intermediate, hardener
phthalic plastic, paint
detection reagent, catalyst
pesticide

catalyst, jewellery,
platinum refinery
carpenter, woodman
clothes, interior

for industry

explosive, dye

gilding

polystyrene resin
Synthetic gum

pharmacy, medical staff
polyurethane

plasticizer

solvent, medicine

perfumery

*skin sensitisation



- Exposure concentration is defined as the concentration of a sensitizer in the air which will be inhaled
by a worker without the use of protective respiratory equipment.
OEL recommended by the Japan Society for Occupational Health, TLV recommended by ACGIH (U.
S.A.) and TLV by MAK (Germany). If an OEL or TLV is not recommended, the exposure should be
limited to as low as possible by prevention of volatilization and improvement of ventilation.

- Protective respiratory equipment (mask, gauze and so on) should always be used.

- Exposure duration should be shortened.

2. Secondary prevention

- Taking of a history to determine if a person has a past history or family history of allergic diseases, or
if he is sensitive to an occupational asthmagen.

- Taking of an occupational history is essential ( Non-occupational exposure to sensitizers should be
noted. The time association between exposure and symptoms should be taken.)

- Inhalation challenge test to identify a suspicious agent allows a correct diagnosis of occupational
asthma. *) A person who undergoes an inhalation challenge test should be admitted to hospital for
care.

- Since occupational asthma is associated with cell-mediated and delayed type hypersensitivity, intracu-
taneous reaction test and patch test may be performed.

- Hematological studies : Specific IgE against sensitizer is important, however, its detection rate is low
because its molecular weight is small. Lymphocyte transformation reaction and lymphocyte inhibitory
factor test are also important.

- Screening for early diagnosis and surveillance of occupational asthma should be established.

3. Tertiary prevention
- Treatment is in conformity with routine asthma treatment.
- The symptoms last for several years if a person take an occupational asthma. Therefore its recognition

and compensation are important.

Globally harmonized system of classification and labelling of chemicals (GHS)

Respiratory or skin sensitisation

A respiratory sensitizer is substance that will induce hypersensitivity of the airways following in-
halation of the substance. A skin sensitizer is a substance that will induce an allergic response following
skin contact.

- If there is evidence in human that the substance can induce specific respiratory hypersensitivity and/or

- If there are positive results from an appropriate animal test

[References]
1. Recommendation of occupational exposure limits (2002-2003) J Occup Health44 : 267-282, 2002
2. Nakamura S : Occupational asthma-history of research and investigation (part4). Asthma 13 no.4 :
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Low molecular weight agents

Substance Comment Ref
Diisocyanates

D'i.phenyl-methane Urethane [1]
diisocyanate mould workers

Toluene diisocyanate Painters (27
Sodium iso-nonanoyl oxybenzene sulphonate [3]
Hexamethylene diisocyanate [4]
Polyurrethane L8]
Isocyanate [5]
Anhydrides

Trimellitic anhydride Epoxy resin production [6]
Methyl. tetrahydrophtalic Eppxy . [7]
anhydride resin production

Pyromellitic dianhydride Chemical workers [8]
Methyl tetrahy.dro— Electric condenser [9]
phtalic anhydride workers

Methylhexahydrophthalic anhydride [10]
Hexahydrophthalic anhydride [10]
Unsaturated polyester resin [11]
Trimellitic anhydride [12]
Wood dust

Mansonig . C?\rpentry [13]
(Mansonia altissima) (fixtures)

Mansoniz.i o Carpentry [14]
(Mansonia altissima) (fixtures)

('WTflitjzrrfl)lrizitSdar Furniture making [15]
Several woods Furniture making [16]
Metals

Platinum Platinum refinery [17]
lithium (18]
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Drugs

Psyllium Health care workers [19]
Spiramycin Pharmaceutics [20]
Psyllium Hospital workers [21]
Psyllium Psyllium production [22]
Methacrylate Dental personnel (23]
2 -Hydroxyethyl methacrylate Dental personnel (23]
Chloramine Health care workers [24]
Casein Medical staff [25]
Chemicals
Reactive dyes Reactive dye product [26]
Carmine Reactive dye product [27]
Polyamide, polyester Synthet%c fibre [28]
and para-amide production
Cotton and synthetic fibres g}());?:];;lsd gpnihies [29]
Cotton defolians [30]
Persulphates Persulphate product [31]
Solvents and organic dusts Shoe manufacturing [32]
Azo and reactive dyes Textile dyeing [33]
Polyester Synthetic fibre production [34]
Ammonium persulphate Hairdressing (35]
Ammonium thioglycolate Hairdressing [36]
1, 2-Benzisothiazolin-3-one Detergent [37]
sttt o Phamaceuical plan 38
R e Phamaceuical plan 38
2 -Butanone [39]
Ethyl benzene [39]
Chlorine g:;guacr;ioﬁaper [40]
Diethylamine Mice model [41]
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Di-n-butyl-phthalate Mice model [42]
Di-n-octyl-phthalate Mice model [42]
Di-iso-nonyl-phthalate Mice model [42]
Di-iso-decyl phthalate Mice model [42]
Glutaraldehyde [43]
Ninhydrin [44]
Sodium iso-nonanoyl oxybenzene

sulphonate [45]
Sulphur dioxide Radiographers [46]
Formaldehyde Radiographers [46]
Xerographic toner (47]
Air conditioned building Office workers (48]
Pyrene Mice model [49]
Anthracene Mice model [49]
Fluorathene Mice model [49]
Benzo (a) pyrene Mice model (49, 50]
Diesel exhaust particle Mice model, bus stop, human [49-55]
Tert-butylhydroxyquinone Human in vitro [50]
Phenanthrene Human in vitro [55]
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High molecular weight agents

Laboratory animal allergens

Laboratory, animals (rat, mouse, rabbit, guinea-pig) Laboratory workers [101-103]
Laboratory animals Laboratory workers [104, 105]
Laboratory animals (rat, mouse, rabbit, guinea-pig, cat, i [106]
hamster)

;il:’ozegzrza?irnnloe:}lz e(;?t, mouse, rabbit, guinea-pig, ham- bty ke [107]
Rat Laboratory workers [108-111]
Mouse Laboratory workers [110, 112]
Pig SCW [113-115]
Wool Wool textile workers [116]
Insects and mite

Locust Laboratory workers [117,118]
Storage mites Farm workers [119-122]
Flr)u irtngl};mogaster) Laboratory workers [123]
Sheep blowfly Technicians [124]
Beneficial arthropods Laboratory workers [125]
Spider.mites N Horticulture and citric [126]
(T. urticae, P. citri) culture workers

Grain dust Grain elevators [127-130]
Tribolium confusum (confused flour beetle) [131]
Mealworm [132]
Dermestidae spp Museum personnel [133]
Flour

Flour, grain mites, Bakers [134]
Flour beetle, moulds

Flour, Bakers [135-138]
Latex

Latex Glove manufacture [139-143]
Other plant allergens

Tobacco leaf Tobacco manufacturing [144]
Green coffee/castor beans Dockers [145]
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Guar gum Carpet manufacturing [146]
Emco Gum 563(guar gum powder) [147]
fgg;:gzgeg rlz);:csm) Hot pepper workers [148]
Pollens and moulds Lawn cutters [149]
Green coffee/castor beans Coffee workers [150]
Dried fruits and teas Dried fruit/tea workers [151]
(Sgifor;lsf_lszgve;s) Saffron workers [152]
Cosen fczt)crll(:er(:stionery) [137]
Green coffee beans Coffee workers [153]
Courgette [154]
Bishop's weed (Ammi majus) [155]
Garlic [156]
White pepper [157]
Sweet bell pepper Horticulture worker [158]
Carnation (Dianthus caryophyllus) Flower shop [159]
Easter lily (Lilum longiflorum) Flower shop [160]
Tulip Flower shop [160]
Spathe flowers (Spathiphyllum) [161]
Aniseed [162]
Diplotaxis erucoides (wall rocket) [163]
Chunkung (Cnidii rhizome) Herbal agent [164]
Banha (Pinellia ternate) Herbal agent [164]
Synyak (Dioscorea radix) Herbal agent [164]
Danggui (Angelica Radix) Herbal agent [164]
Kunkang (Zingiberis rhizome) Herbal agent [164]
Camomile Cosmetician [165]
Artichoke (Cynara scolymus) Horticulture worker [166]
Chrysanthemum pollen Greenhouse keeper [167]
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Biological enzyme

Papain Pharmaceutics [168]
o-amylase Pharmaceutics [169]
Lactase Pharmaceutics [170]
Z?tt)f)is}?l,l)lfidprz;ssz o Detergent industry [171]
Peptidase [172]
Lysozyme [131]
Lactase Pharmaceutics [173]
Pectinase Factory [174]
Prawn Prawn workers [175]
Crab Snow-crab processors [176]
Fish protein, endotoxin Trout processors [177]
Fish-feed . : ?n?iu;rsilslfsfood [178]
(C. thummi thummi) Factory woarkers

Clam protein Clam-processors [179]
Shrimp protein Shrimp-processors [179]

— 107~




References : Low molecular weight agents

[1] Bemnstein DI, Korbee L, Stauder T, Bernstein JA, Scinto J, Herd ZL, Bernstein IL. The low preva-
lence of occupational asthma and antibody-dependent sensitization to diphenylmethane diisocy-
anate in a plant engineered for minimal exposure to diisocyanates. J Allergy Clin Immunol 1993 ;
92 : 387-96.

[2] Ucgun I, Ozdemir N, Metintas M, Metintas S, Erginel S, Kolsuz M. Prevalence of occupational
asthma among automobile and furniture painters in the center of Eskisehir (Turkey) : the effects of
atopy and smoking habits on occupational asthma. Allergy 1998 ; 53 : 1096-100.

[3] Ferguson H, Thomas KE, Ollier S, Davies RJ. Bronchial provocation testing of sodium iso-
nonanoyl oxybenzene sulphonate. Hum Exp Toxicol. 1990 ; 9 : 83-9.

[4] Bernstein DI, Korbee L, Stauder T, Bernstein JA, Scinto J, Herd ZL, Bernstein IL. The low preva-
lence of occupational asthma and antibody-dependent sensitization to diphenylmethane diisocy-
anate in a plant engineered for minimal exposure to diisocyanates. J Allergy Clin Immunol. 1993 ;
92 : 387-96.

[5] Littorin M, Welinder H, Skarping G, Dalene M, Skerfving S. Exposure and nasal inflammation in
workers heating polyurethane. Int Arch Occup Environ Health. 2002 ; 75 : 463-74.

[6] McGrath KG, Roach D, Zeiss R, Patterson R. Four-year evaluation of workers exposed to trimellitic
anhydride. A brief report. J Occup Med 1984 ; 26 : 671-5.

[7] Nielsen J, Welinder H, Bensryd I, Andersson P, Skerfving S. Symptoms and immunologic markers
induced by exposure to methyltetrahydrophthalic anhydride. Allergy 1994 ; 49 : 281-6.

[8] Baur X, Czuppon AB, Rauluk I, Zimmermann FB, Schmitt B, Egen-Korthaus M, Tenkhoff N, De-
gens PO. A clinical and immunological study on 92 workers occupationally exposed to anhydrides.
Int Arch Occup Environ Health 1995 ; 67 : 395-403.

[9] Yokota K, Yamaguchi K, Takeshita T, Morimoto K. The association between serum levels of Th
cytokines and rhinoconjunctivitis caused by methyltetrahydrophthalic anhydride. Allergy 1998 ;
53 : 803-7.

[10] Yokota K, Johyama Y, Miyaue H, Matsumoto N, Yamaguchi K. Occupational contact urticaria
caused by airborne methylhexahydrophthalic anhydride. Ind Health. 2001 ; 39 : 347-52.

[11] Tarvainen K, Jolanki R, Estlander T, Tupasela O, Pfaffli P, Kanerva L. Immunologic contact urti-
caria due to airborne methylhexahydrophthalic and methyltetrahydrophthalic anhydrides. Contact
Dermatitis. 1995 ; 32 : 204-9.

[12] Patterson R, Harris KE. Responses of human airways to inhaled chemicals. N Engl Reg Allergy
Proc. 1985 ; 6 : 238-40.

[13] Gaffuri E, Bonino R, Terribile PM, Reggiani A. Patologia professionale da legno di Mansonia. Fo-
lia Med 1968 ; 51 : 569-79.

[14] Salamone L, Di Blasi S, Coniglio L. Rilievi sulla patologia da legno di Mansonia. Folia Med 1969 ;
52 :427-49.

[15] Ishizaki T, Shida T, Miyamoto T, Matsumara Y, Mizuno K, Tomaru M. Occupational asthma from
western red cedar dust (Thuia plicata) in furniture factory workers . J Occup Med 1973 ; 15 : 580-5.

[16] Wilhelmsson B, Jernudd Y, Ripe E, Holmberg K. Nasal hypersensitivity in wood furniture workers.

— 108 —



Allergy 1984 ; 39 : 586-95.

[17] Biagini RE, Bernstein IL, Gallagher JS, Moorman WJ, Brooks S, Gann PH. The diversity of reag-
inic immune responses to platinum and palladium metallic salts. J Allergy Clin Immunol 1985 ; 76 :
794-802.

[18] Rebar AH, Greenspan BJ, Allen MD. Acute inhalation toxicopathology of lithium combustion aero-
sols in rats. Fundam Appl Toxicol. 1986 ; 7 : 58-67.

[19] Nelson WL. Allergic events among health care workers exposed to psyllium laxatives in the work-
place. J Occup Med 1987 ; 29 : 497-9.

[20] Malo J-L & Cartier A. Occupational asthma in workers of a pharmaceutical company processing
spiramycin. Thorax 1988 ; 43 : 371-7.

[21] Malo J-L, Cartier A, L'Archeveque J, Ghezzo H, Lagier F, Trudeau C, Dolovich J. Prevalence of oc-
cupational asthma and immunologic sensitization to psyllium among health personnel in chronic
care hospitals. Am Rev Respir Dis 1990 ; 142 : 1359-66.

[22] McConnochie K, Edwards JH, Fifield R. Ispaghula sensitization in workers manufacturing a bulk
laxative. Clin Exp Allergy 1990 ; 20 : 199-202.

[23] Lindstrom M, Alanko K, Keskinen H, Kanerva L. Dentist's occupational asthma, rhinoconjunctivitis,
and allergic contact dermatitis from methacrylates. Allergy. 2002 ; 57 : 543-5.

[24] Palczynski C, Walusiak J, Krakowiak A, Szymczak W, Wittczak T, Ruta U, Gorski P, Szymczak W.
Nasal lavage fluid examination in diagnostics of occupational allergy to chloramine. Int J Occup
Med Environ Health. 2003 ; 16 : 231-40.

[25] Bonadonna P, Senna G, Passalacqua G Dermatological powder as hidden cause of occupational al-
lergy due to casein : a case report. Occup Environ Med. 2003 ; 60 : 609-10.

[26] Park HS, Lee MK, Kim BO, Lee KJ, Roh JH, Moon YH, Hong C-S. Clinical and immunologic
evaluations of reactive dye-exposed workers. J Allergy Clin Immunol 1991 ; 87 : 639-49.

[27] Quirce S, Cuevas M, Olaguibel JM, Tabar Al Occupational asthma and immunologic responses in-
duced by inhaled carmine among employees at a factory making natural dyes. J Allergy Clin Immu-
nol 1994 ; 93 : 44-52.

(28] Kremer AM, Pal TM, Boleij JSM, Schouten JP, Rijcken B. Airway hyper-responsiveness and the
prevalence of work-related symptoms in workers exposed to irritants. Am J Ind Med 1994 ; 26 :
655-69.

[29] Fishwick D, Fletcher AM, Pickering CAC, Niven R, Mc L, Faragher EB. Ocular and nasal irritation
in operatives in Lancashire cotton and synthetic fibre mills. Occup Environ Med 1994 ; 51 : 744-8.

[30] Scarborough ME, Ames RG, Lipsett MJ, Jackson RJ. Acute health effects of community exposure
to cotton defoliants. Arch Environ Health. 1989 ; 44 : 355-60.

[31] Merget R, Buenemann A, Kulzer R, Rueckmann A, Breitstadt R, Kniffka A, Kratisch H, et al. A
cross sectional study of chemical industry workers with occupational exposure to persulphates. Oc-
cup Environ Med 1996 ; 53 : 422-6.

[32] Zuskin E, Mustajbegobvic J, Schachter EN, Doko-Jelinic J, Bradic V. Respiratory function in shoe
manufacturing workers. Am J Ind Med 1997 ; 31 : 50-5.

[33] Zuskin E, Mustajbegovic J, Schachter EN, Doko-Jelinic J. Respiratory function of textile workers

— 109 —



employed in dyeing cotton and wool fibers. Am J Ind Med 1997 ; 31 : 344-52.

[34] Zuskin E, Mustajbegovic J, Schachter EN, Kern J, Budak A, Godnic-Cvar J. Respiratory findings in
synthetic textile workers. Am J Ind Med 1998 ; 33 : 263-73.

[35] Leino T, Tammilehto L, Hytonen M, Sala E, Paakkulainen H, Kanerva L. Occupational skin and
respiratory diseases among hairdressers. Scand J Work Environ Health 1998 ; 24 : 398-406.

[36] Hytonen M, Leino T, Sala E, Kanerva L, Tupasela O, Malmberg H. Nasal provocation test in the di-
agnostics of hairdressers' occupational rhinitis. Acta Otolaryngol Suppl. 1997 ; 529 : 133-6.

[37] Moscato G, Omodeo P, Dellabianca A, Colli MC, Pugliese F, Locatelli C, Scibilia J. Occupational
asthma and rhinitis caused by 1, 2-benzisothiazolin-3-one in a chemical worker. Occup Med (Lond).
1997 ; 47 : 249-51.

[38] Miralles JC, Negro JM, Alonso JM, Garcia M, Sanchez-Gascon F, Soriano J. Occupational rhinitis
and bronchial asthma due to TBTU and HBTU sensitization. J Investig Allergol Clin Immunol.
2003 ;13 :133-4.

[39] van Thriel C, Haumann K, Kiesswetter E, Blaszkewicz M, Seeber A. Time courses of sensory irrita-
tions due to 2-butanone and ethyl benzene exposure : influences of self-reported multiple chemical
sensitivity (sMCS). Int J Hyg Environ Health. 2002 ; 204 : 367-9.

[40] Leroyer C, Malo J-L, Girard D, Dufour J-G, Gautrin D. Chronic rhinitis in workers at risk of reac-
tive airways dysfunction syndrome due to exposure to chlorine. Occup Environ Med 1999 ; 56 :
334-8.

[41] Lynch DW, Moorman WJ, Stober P, Lewis TR, Iverson WO. Subchronic inhalation of diethylamine
vapor in Fischer-344 rats : organ system toxicity. Fundam Appl Toxicol. 1986 ; 6 : 559-65.

[42] Larsen ST, Lund RM, Nielsen GD, Thygesen P, Poulsen OM. Adjuvant effect of di-n-butyl-, di-n-
octyl-, di-iso-nonyl-and di-iso-decyl phthalate in a subcutaneous injection model using BALB/c
mice. Pharmacol Toxicol. 2002 ; 91 : 264-72.

[43] Palczynski C, Walusiak J, Ruta U, Gorski P. Occupational asthma and rhinitis due to glutaralde-
hyde : changes in nasal lavage fluid after specific inhalatory challenge test. Allergy. 2001 ; 56 :
1186-91.

[44] Piirila P, Estlander T, Hytonen M, Keskinen H, Tupasela O, Tuppurainen M. Rhinitis caused by
ninhydrin develops into occupational asthma. Eur Respir J. 1997 ; 10 : 1918-21.

[45] Ferguson H, Thomas KE, Ollier S, Davies RJ. Bronchial provocation testing of sodium iso-
nonanoyl oxybenzene sulphonate. Hum Exp Toxicol. 1990 ; 9 : 83-9.

[46] Smedley J, Inskip H, Wield G, Coggon D. Work related respiratory symptoms in radiographers. Oc-
cup Environ Med 1996 ; 53 : 450-4.

[47] Wittczak T, Walusiak J, Ruta U, Palczynski C. Occupational asthma and allergic rhinitis due to
xerographic toner. Allergy. 2003 ; 58 : 957.

[48] Robertson AS, Burge PS, Hedge A, Sims J, Gill FS, Finnegan M, Pickering CAC, Dalton G. Com-
parison of health problems related to work and environmental measurements in two office buildings
with different ventilation systems. B M J 1985 ; 291 : 373-6.

[49] Kanoh T, Suzuki T, Ishimori M, Ikeda S, Ohasawa M, Ohkuni H, Tunetoshi Y. Adjuvant activities

of pyrene, anthracene, fluoranthene and benzo (a) pyrene in production of anti-IgE antibody to

— 110 —



Japanese cedar pollen allergen in mice. J Clin Lab Immunol. 1996 ; 48 : 133-47.

[50] Nel AE, Diaz-Sanchez D, Ng D, Hiura T, Saxon A. Enhancement of allergic inflammation by the
interaction between diesel exhaust particles and the immune system. J Allergy Clin Immunol. 1998 ;
102 : 539-54.

[51] Muranaka M, Suzuki S, Koizumi K, Takafuji S, Miyamoto T, Ikemori R, Tokiwa H. Adjuvant ac-
tivity of diesel-exhaust particulates for the production of IgE antibody in mice. J Allergy Clin Im-
munol. 1986 ; 77 : 616-23.

[52] Takenaka H, Zhang K, Diaz-Sanchez D, Tsien A, Saxon A. Enhanced human IgE production results
from exposure to the aromatic hydrocarbons from diesel exhaust : direct effects on B-cell IgE pro-
duction. J Allergy Clin Immunol. 199 ; 95 : 103-15.

[53] Diaz-Sanchez D, Dotson AR, Takenaka H, Saxon A. Diesel exhaust particles induce local IgE pro-
duction in vivo and alter the pattern of IgE messenger RNA isoforms. J Clin Invest. 1994 ; 94 :
1417-25.

[54] Fujieda S, Diaz-Sanchez D, Saxon A. Combined nasal challenge with diesel exhaust particles and
allergen induces In vivo IgE isotype switching. Am J Respir Cell Mol Biol. 1998 ; 19 : 507-12.

[55] Tsien A, Diaz-Sanchez D, Ma J, Saxon A. The organic component of diesel exhaust particles and
phenanthrene, a major polyaromatic hydrocarbon constituent, enhances IgE production by IgE-

secreting EBV-transformed human B cells in vitro. Toxicol Appl Pharmacol. 1997 ; 142 : 256-63.

=l =



High molecular weight agents

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

Gross NJ. Allergy to laboratory animals : epidemiological, clinical, and physiologic aspects, and
a trial of cromolyn in its management. J Allergy Clin Immunol 1980 ; 66 : 158-65.

Venables KM, Tee RD, Hawkins ER, Gordon DJ, Wale CJ, Farrer NM, Lam TH, Baxter PJ,
Newman Taylor AJ. Laboratory animal allergy in a pharmaceutical company. Br J Ind Med
1988 ; 45 : 660-6.

Beeson MF, Dewdney JM, Edwards RG, Lee D, Orr RG. Prevalence and diagnosis of laboratory
animal allergy. Clin Allergy 1983 ; 13 : 433-42.

Slovak AJM & Hill RN. Laboratory animal allergy : a clinical survey of an exposed population.
Br J Ind Med 1981 ; 38 : 38-41.

Cockcroft A, Edwards J, McCarthy P, Andersson N. Allergy in laboratory animal workers. Lan-
cet 1981 ;1 : 827-30.

Agrup G, Belin L, Sjostedt L, Skerfving S. Allergy to laboratory animals in laboratory techni-
cians and animal keepers. Br J Ind Med 1986 ; 43 : 192-8.

Aoyama K, Ueda A, Manda F, Matsushita T, Ueda T, Yamauchi C. Allergy to laboratory ani-
mals : an epidemiological study. Br J Ind Med 1992 ; 49 : 41-7.

Platts-Mills TAE, Longbottom J, Edwards J, Cockroft A, Wilkins S. Occupational asthma and
rhinitis related to laboratory rats : serum IgG and IgE antibodies to the rat urinary allergen. J Al-
lergy Clin Immunol 1987 ; 79 : 505-15.

Cullinan P, Lowson D, Nieuwenhuijsen MJ, Gordon S, Tee RD, Venables KM, McDonald JC,
Newman Taylor AJ. Work related symptoms, sensitisation, and estimated exposure in workers
not previously exposed to laboratory rats. Occup Environ Med 1994 ; 51 : 589-92.

Hollander A, Doekes G, Heederik D. Cat and dog allergy and total IgE as risk factors of labora-
tory animal allergy. J Allergy Clin Immunol 1996 ; 98 : 545-54.

Heederik D, Venables KM, Malmberg P, Hollander A, Karlsson A-S, Renstrom A, Doekes G,
Nieuwenhijsen M, Gordon S. Exposure-response relationships for work-related sensitization in
workers exposed to rat urinary allergens : results from a pooled study. J Allergy Clin Immunol
1999 ;: 103 : 678-84.

Schumacher MJ, Tait BD, Holmes MC. Allergy to murine antigens in a biological research insti-
tute. J Allergy Clin Immunol 1981 ; 68 : 310-8.

Brouwer R, Biersteker K, Bongers P, Remijn B, Houthuijs D. Respiratory symptoms, lung func-
tion, and IgG4 levels against pig antigens in a sample of Dutch pig farmers. Am J Ind Med 1986 ;
10: 283-5.

Holness DL, O'Blenis EL, Sass-Kortsak A, Pilger C, Nethercott JR. Respiratory effects and dust
exposures in hog confinement farming. Am J Ind Med 1987 ; 11 : 571-80.

Vogelzang PFJ, van der Gulden JWJ, Cox AL. Hazards of inexperience in swine confinement
work. Am J Ind Med 1993 ; 24 : 261-3.

Love RG, Smith TA, Gurr D, Soutar CA, Scarisbrick DA, Seaton A. Respiratory and allergic
symptoms in wool textile workers. Br J Ind Med 1988 ; 45 : 727-41.

Tee RD, Gordon DJ, Hawkins ER, Nunn AJ, Lacey J, Venables KM, Cooter RJ, McCaffery AR,

= 112—



[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[132]

[133]

Newman Taylor AJ. Occupational allergy to locusts : an investigation of the sources of the aller-
gen. J Allergy Clin Immunol 1988 ; 81 : 517-25.

Burge PS, Edge G, O'Brien IM, Harries MG, Hawkins R, Pepys J. Occupational asthma in a re-
search centre breeding locusts. Clin Allergy 1980 ; 10 : 355-63.

Cuthbert OD, Jeffrey IG, McNeill HB, Wood J, Topping MD. Barn allergy among Scottish farm-
ers. Clin Allergy 1984 ; 14 : 197-206.

van Hage-Hamsten M, Johansson SGO, Hoglund S, Tiill P, Wirén A, Zetterstrom O. Storage mite
allergy is common in a farming population. Clin Allergy 1985 ; 15 : 555-64.

Blainey AD, Topping MD, Ollier S, Davies RJ. Respiratory symptoms in arable farmworkers :
role of storage mites. Thorax 1988 ; 43 : 697-702.

Patussi V, Mazzucato S, Lorusso A, Collareta A, Chermaz E, Buttazzi P, Fiorito A. Storage mites
and their role in the onset of asthma and oculorhinitis among cattle farmers in north-east Italy.
Med Lav 1994 ; 85 : 402-11.

Spieksma FThM, Vooren PH, Kramps JA, Dijkman JH. Respiratory allergy to laboratory fruit
flies (Drosophila melanogaster) . J Allergy Clin Immunol 1986 ; 77 : 108-13.

Kaufman GL, Gandevia BH, Bellas TE, Tovey ER, Baldo BA. Occupational allergy in an ento-
mological research centre. I Clinical aspects of reactions to the sheep blowfly Lucilia cuprina . Br
J Ind Med 1989 ; 46 : 473-8.

Lugo G, Cipolla C, Bonfiglioli R, Sassi C, Maini S, Cancellieri MP, Raffi GB, Pisi E. A new risk
of occupational disease : allergic asthma and rhinoconjunctivitis in persons working with benefi-
cial arthropods. Preliminary data. Int Arch Occup Environ Health 1994 ; 65 : 291-4.

Burches E, Pelaez A, Morales C, Braso JV, Rochina A, Lopez S, Benito M. Occupational allergy
due to spider mites : Tetranychus urticae (Koch) and Panonychus citri (Koch) . Clin Exp Allergy
1996 ; 26 : 1262-7.

doPico GA, Reddan W, Flaherty D, Tsiatis A, Peters ME, Rao P, Rankin J. Respiratory abnor-
malities among grain handlers. A clinical, physiologic, and immunologic study. Am Rev Respir
Dis 1977 ; 115 : 915-27.

Chan-Yeung M, Schulzer M, MacLean L, Dorken E, Grzybowski S. Epidemiologic health survey
of grain elevator workers in British Columbia. Am Rev Respir Dis 1980 ; 121 : 329-38.

doPico GA, Reddan W, Anderson S, Flaherty D, Smalley E. Acute effects of grain dust exposure
during a work shift. Am Rev Respir Dis 1983 ; 128 : 399-404.

Broder I, Corey P, Davies G, Hutcheon M, Mintz S, Inouye T, Hyland R, Leznoff A, Thomas P.
Longitudinal study of grain elevator and control workers with demonstration of healthy worker
effect. J Occup Med 1985 ; 27 : 873-80.

Alanko K, Tuomi T, Vanhanen M, Pajari-Backas M, Kanerva L, Havu K, Saarinen K, Bruynzeel
DP. Occupational IgE-mediated allergy to Tribolium confusum (confused flour beetle). Allergy.
2000 ; 55 : 879-82.

Bernstein JA, Bernstein IL. A novel case of mealworm-induced occupational rhinitis in a school
teacher. Allergy Asthma Proc. 2002 ; 23 : 41-4.

Brito FF, Mur P, Barber D, Lombardero M, Galindo PA, Gomez E, Borja J. Occupational rhino-

—ll3—



[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]
[149]

conjunctivitis and asthma in a wool worker caused by Dermestidae spp. Allergy. 2002 ; 57 : 1191
4.

Musk AW, Venables KM, Crook B, Nunn AJ, Hawkins R, Crook GDW, et al. Respiratory symp-
toms, lung function, and sensitisation to flour in a British bakery. Br J Ind Med 1989 ; 46 : 636-
42.

Cullinan P, Lowson D, Nieuwenhuijsen MJ, Sandiford C, Tee RD, Venables KM, McDonald JC,
Newman Taylor AJ. Work related symptoms, sensitisation, and estimated exposure in workers
not previously exposed to flour. Occup Environ Med 1994 ; 51 : 579-83.

De Zotti R, Larese F, Bovenzi M, Negro C, Molinari S. Allergic airway disease in Italian bakers
and pastry makers. Occup Environ Med 1994 ; 51 : 548-52.

Zuskin E, Kanceljak B, Schachter EN, Godnic-Cvar J, Mustajbegovic J, Budak A. Respiratory
function and immunological status in cocoa and flour processing workers. Am J Ind Med 1998 ;
33:24-32.

Houba R, Heederik D, Doekes G. Wheat sensitization and work-related symptoms in the baking
industry are preventable. An epidemiologic study. Am J Respir Crit Care Med 1998 ; 158 : 1499
-503.

Kujala VM & Reijula KE. Glove-related rhinopathy among hospital personnel. Am J Ind Med
1996 ; 30 : 164-70.

Tarlo SM, Wong L, Roos J, Booth N. Occupational asthma caused by latex in a surgical glove
manufacturing plant. J Allergy Clin Immunol 1990 ; 85 : 626-31.

Vandenplas O, Delwiche J-P, Evrard G, Aimont P, van der Brempt X, Jamart J, Delaunois L.
Prevalence of occupational asthma due to latex among hospital personnel. Am J Respir Crit Care
Med 1995 ; 151 : 54-60.

Tarlo SM, Sussman GL, Holness DL. Latex sensitivity in dental students and staff : a cross-
sectional study. J Allergy Clin Immunol 1997 ; 99 : 396-401.

Pisati G, Baruffini A, Bernabeo F, Falagiani P. Environmental and clinical study of latex allergy
in a textile factory. J Allergy Clin Immunol 1998 ; 101 : 327-9.

Viegi G, Paggiaro PL, Begliomini E, Vaghetti E, Paoletti P, Giuntini C. Respiratory effects of oc-
cupational exposure to tobacco dust. Br J Ind Med 1986 ; 43 : 802-8.

De Zotti R, Patussi V, Fiorito A, Larese F. Sensitization to green coffee bean (GCB) and castor
bean (CB) allergens among dock workers. Int Arch Occup Environ Health 1988 ; 61 : 7-12.

Malo J-L, Cartier A, L'Archeveque J, Ghezzo H, Soucy F, Somers J, Dolovich J. Prevalence of
occupational asthma and immunologic sensitization to guar gum among employees at a carpet-
manufacturing plant. J Allergy Clin Immunol 1990 ; 86 : 562-9.

Kanerva L, Tupasela O, Jolanki R, Vaheri E, Estlander T, Keskinen H. Occupational allergic
rhinitis from guar gum. Clin Allergy. 1988 ; 18 : 245-52.

Blanc P, Liu D, Juarez C, Boushey HA. Cough in hot pepper workers. Chest 1991 ; 99 : 27-32.
Gautrin D, Vandenplas O, DeWitte J-D, L'Archevéque J, Leblanc C, Trudeau C, Paulin C, Ar-
noud D, Morand S, Comtois P, Malo J-L. Allergenic exposure, IgE-mediated sensitization, and

related symptoms in lawn cutters. J Allergy Clin Immunol 1994 ; 93 : 437-45.

— 114 —



[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[164]

[165]

Romano C, Sulotto F, Piolatto G, Ciacco C, Capellaro E, Falagiani P, Constable DW, Verga A,
Scansetti G. Factors related to the development of sensitization to green coffee and castor bean
allergens among coffee workers. Clin Exp Allergy 1994 ; 25 : 643-50.

Zuskin E, Zanceljak B, Schacter EN, Mustajbegovic J. Respiratory function and immunologic
status in workers processing dried fruits and teas. Ann Allergy Asthma Immunol 1996 ; 77 : 417-
22,

Feo F, Martinez J, Martinez A, Galindo PA, Cruz A, Garcia R, Guerra F, Palacios R. Occupa-
tional allergy in saffron workers. Allergy 1997 ; 52 : 633-41.

Larese F, Fiorito A, Casasola F, Molinari S, Peresson M, Barbina P, Negro C. Sensitization to
green coffee beans and work-related allergic symptoms in coffee workers. Am J Ind Med 1998 ;
34 :623-7.

Miralles JC, Negro JM, Sanchez-Gascon F, Garcia M, Pascual A. Occupational rhinitis/asthma to
courgette. Allergy. 2000 ; 55 : 407-8.

Kiistala R, Makinen-Kiljunen S, Heikkinen K, Rinne J, Haahtela T. Occupational allergic rhinitis
and contact urticaria caused by bishop's weed (Ammi majus). Allergy. 1999 ; 54 : 635-9.

Seuri M, Taivanen A, Ruoppi P, Tukiainen H. Three cases of occupational asthma and rhinitis
caused by garlic. Clin Exp Allergy. 1993 ; 23 : 1011-4.

Arias Irigoyen J, Talavera Fabuel A, Maranon Lizana F. Occupational rhinoconjunctivitis from
white pepper. J Investig Allergol Clin Immunol. 2003 ; 13 : 213-5.

Vermeulen AM, Groenewoud GC, de Jong NW, de Groot H, Gerth van Wijk R, van Toorenen-
bergen AW. Primary sensitization to sweet bell pepper pollen in greenhouse workers with occu-
pational allergy. Clin Exp Allergy. 2003 ; 33 : 1439-42.

Sanchez-Guerrero IM, Escudero Al, Bartolom B, Palacios R. Occupational allergy caused by car-
nation (Dianthus caryophyllus). J Allergy Clin Immunol. 1999 ; 104 : 181-5.

Piirila P, Kanerva L, Alanko K, Estlander T, Keskinen H, Pajari-Backas M, Tuppurainen M. Oc-
cupational IgE-mediated asthma, rhinoconjunctivitis, and contact urticaria caused by Easter lily
(Lilium longiflorum) and tulip. Allergy. 1999 ; 54 : 273-7.

Kanerva L, Estlander T, Aalto-Korte K. Occupational protein contact dermatitis and rhinocon-
Jjunctivitis caused by spathe (Spathiphyllum) flowers. Contact Dermatitis. 2000 ; 42 : 369-70.
Garcia-Gonzalez JJ, Bartolome-Zavala B, Fernandez-Melendez S, Barcelo-Munoz JM, Miranda
Paez A, Carmona-Bueno MJ, Vega-Chicote JM, Negro Carrasco MA, Ameal Godoy A, Pamies
Espinosa R. Occupational rhinoconjunctivitis and food allergy because of aniseed sensitization.
Ann Allergy Asthma Immunol. 2002 ; 88 : 518-22.

Brito FF, Mur P, Bartolome B, Galindo PA, Gomez E, Borja J, Martinez A. Rhinoconjunctivitis
and occupational asthma caused by Diplotaxis erucoides (wall rocket). J Allergy Clin Immunol.
2001 ;108 : 125-7.

Lee SK, Cho HK, Cho SH, Kim SS, Nahm DH, Park HS. Occupational asthma and rhinitis
caused by multiple herbal agents in a pharmacist. Ann Allergy Asthma Immunol. 2001 ; 86 : 469-
74.

Rudzki E, Rapiejko P, Rebandel P. Occupational contact dermatitis, with asthma and rhinitis,

— T15—



[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

from camomile in a cosmetician also with contact urticaria from both camomile and lime flowers.
Contact Dermatitis. 2003 ; 49 : 162.

Miralles JC, Garcia-Sells J, Bartolome B, Negro JM. Occupational rhinitis and bronchial asthma
due to artichoke (Cynara scolymus). Ann Allergy Asthma Immunol. 2003 ; 91 : 92-5.
Groenewoud GC, de Jong NW, Burdorf A, de Groot H, van Wyk RG. Prevalence of occupational
allergy to Chrysanthemum pollen in greenhouses in the Netherlands. Allergy. 2002 ; 57 : 835-40.
Novey HS, Keenan WJ, Fairshter RD, Wells ID, Wilson AF, Culver BD. Pulmonary disease in
workers exposed to papain: clinico-physiological and immunological studies. Clin Allergy
1980 ;10 : 721-31.

Losada E, Hinojosa M, Quirce S, Sdnchez-Cano M, Moneo I. Occupational asthma caused by o-
amylase inhalation : clinical and immunologic findings and bronchial response patterns. J Al-
lergy Clin Immunol 1992 ; 89 : 118-25.

Muir DCF, Verrall AB, Julian JA, Millman JM, Beaudin MA, Dolovich J. Occupational sensiti-
zation to lactase. Am J Ind Med 1997 ; 31 : 570-1.

Johnsen CR, Sorensen TB, Larsen Al, Secher AB, Andreasen E, Kofoed GS, Nielsen LF, Gyntel-
berg F. Allergy risk in an enzyme producing plant : a retrospective follow-up study. Occup Envi-
ron Med 1997 ; 54 : 67-5.

Park HS, Nahm DH. New occupational allergen in a pharmaceutical industry : serratial peptidase
and lysozyme chloride. Ann Allergy Asthma Immunol . 1997 ; 78 : 225-9.

Bernstein JA, Bernstein DI, Stauder T, Lummus Z, Bernstein IL. A cross-sectional survey of sen-
sitization to Aspergillus oryzae-derived lactase in pharmaceutical workers . J Allergy Clin Immu-
nol 1999 : 103 : 11537.

Belleri L, Brunelli E, Crippa M, Golia M, Vanoni O, Alessio L. Occupational exposure to
pectinase. Allergy. 2002 ; 57 : 755.

Gaddie J, Legge JS, Friend JAR. Pulmonary hypersensitivity in prawn workers. Lancet 1980 ; 2 :
1350-3.

Cartier A, Malo J-L, Forest F, Lafrance M, Pineau L, St-Aubin J-J, Dubois J-Y. Occupational
asthma in snow crab-processing workers. J Allergy Clin Immunol 1984 ; 74 : 261-9.

Sherson D, Hansen I, Sigsgaard T. Occupationally related respiratory symptoms in trout-
processing workers. Allergy 1989 ; 44 : 336-41.

Liebers V, Hoernstein M, Baur X. Humoral immune response to the insect allergen Chi ¢ I in
aquarists and fish-food factory workers . Allergy 1993 ; 48 : 236-9.

Desjardins A, Malo J-L, L'Archevéque J, Cartier A, McCants M, Lehrer SB. Occupational IgE-
mediated sensitization and asthma caused by clam and shrimp. J Allergy Clin Immunol 1995 ;

96 : 608-17.

—116—



FEOESR

PHEFER  FihARR K (A=) ] St
%10 1994.10 #HH HKE (HEAI R ) O -}
552 [ 1895.9 - (v >t tofn) .
55 3 [l 1996.9 - o Q% g % 1)) R OR
55 4 [a] 19979 =i EA (BEFIR ) LY
55 5 [A] 1998.9  HA HKE PNTND) R B
H/meE 19999 4B B (RAEKR) it &
557 8] 2000.9 EH EH (TEKX?) T ¥
B8 20019 LA (HIBERIKRS) FHR
OolE 20029 )il #E (7 B RS2 K 5F) CE
H10[] 2003.9 e s (FEFTEERLR ) FHARJE
11 2004.9 HT =4 (HEHKR) | I

= 17 =



BARE - BRET VIF—ZS0ER

BT LVE—BIRS
C- O 2 K P f St

%10 1970 (BEF1454F) t & /INKER BEBIEAK BT
%52 (A 1971 (HEAI464E) Y& HEKRER g% e 7

% 3m 1972 (BEFN474E) E o — B —HEEE
9540 1973 (REFN484F) oA ¥ 5 y =i

%55 (A 1974 (BEFI494F) a I 7 R A VRS g S T
%56 [ 1975 (BEFI504F) M H & kLT
%57 [\ 1976 (BEFN514E) INRR HT M i3S LN RE 4]
%58 1977 (BEFN524F) Hom & = ExH

%9 Mm 1978 (HEFI534E) E B i FlRi
#10ME 1979 (HEFI544F) 5 E B Kiliwi
110 1980 (HAFIS54F) RO ERR fE
#512[H 1981 (BEFNI564F) g K B % FEAR T
EARIE 1982 (HEFIS74) ) =1 S
w5140 1983 (REFN584F) hOoB E A HETH
#5150 1984 (HEFI594F) = A B IE HOAR
16 1985 (HAFI604F) 173 ®OE JE B
170 1986 (HEFI614F) W OB O E R A IR 7 T S T
#518[ 1987 (HEFI624F) I L B+ J— P T
519 1988 (HEFI634F) m A B = BEBEK BT
20 1989 (CEpkIte) al R E=ER AR
210 1990 CEpk 24F) Ao ) =3 FE A . o] gk T
#22[H 1991 CFEpk 34F) R N~ S /NI

2 3[A] 1992 (Fpk 44F) A K OH BB R (LI 77

HAREY LIVF—%R

EI~ FOE 2 B Hh

% 1 1993 (ERk 54) ¥ R K AFE T

% 20 1994 (Epk 64F) *x K 3 #t BT

o5 3[a 1995 CFEpk 74F} # OB ¥ B HAR

%5 AlR] 1996 (Fpk 84F) HxOA KB WK HH T

% 5[] 1997 CEpk 94) mw F Bk eV T

%5 6/l 1998 (Fpk104F) B o# F R
%5 70 1999 (Epk114) R’ EE HUERTT

%5 8[a 2000 (FEpR124F) B OB OB X HALER

% 9| 2001 (ERR134E) FA -3 AR

HARCE - BBLY LIIVF—¢%
EE- F O 2 B P

5533[H] 2002 (FEpkl145F) it & Ml
55341 2003 (Fpk15%F) & fi FHEE
#35[E 2004 (FpR16%F) H * Hl faEH

- B ¥ |

— 118 —



HAEXGEFS

7L — - RESERARKOES

B £ ik B fEEh FHYHHEEE A
1 FEAFIS14E 6 H K Bk Ji — Bf
2 514£118 i 2 5 E &
3 52££11H ElD 4 B O —
4 534£10H e A A %
5 554 2H = 5 E B
6 564 3H X B J5 — KR
7 584 4H X B B F OBk
8 594 6H L MR A 1%
o ok

\ LI 5] 1%

9 604 3H e M B E &
J& == B

10 614 4H A 5 2 A £ Xk
11 614 9H Hibi R 5 _ iE ;SL
- B & © B

12 634 4H & R = o ox W
13 SERR T 4H . ¥k 1%
14 24E 41 RS i’é T 8k
HF A F OB

15 24 T7H X B e o
16 3% 3H X B H # & —
17 3% 7H Boa EEE RN
18 44 2H RS B F OOk
19 44 3H ) " Ok X E
20 5% 1H #ii R 5 E &
; [ B

21 5% 5H RE i * § A =
22 5410H K Bk A K B
23 ERk64E 3H [ K # F
24 64 2H & W W AR F B
25 7% 48 Edn = AMONOHE —
. e Rk FE3

27 S 4H JH I (A 532 KER
28 9% 2H A " Ok X =
29 94 4H B W H & = H
30 94E11H E D 5Ol & =
31 104 4H 5 F /N IR
32 104 9H X Bk m A kB
33 114 51 ElD s Ol & =
34 114118 2 K # 7
35 124 4H e U + M J&
36 124£12H iR N R
37 134 4H Al 'Ok X =
38 134 9H TR & Ol A
39 144 4H il =
= wBoT

40 144£10H FLomg T
41 154 4H o A M OHl B
42 15410 A g N =
43 164 4H i@ w W A %
44 164 9H ICHEL: H F = Hi

— 99—



il 1L

AFELOEBEO—HIZ, FHEDfTbhTVWEY. FNEESEITBMN
FLTIE, A¥E2OBEICTERAWLZEEERBLZIXEEZHOELZI L,
CZIWCHEREBLIEHOBEZEZRL T,

20044E RN - TLVF—%2E HT =4l

F M4 L E—E ERRD

B R E @m I % ® 7 74 Y — ®H F®
Yotz 7 - ® (73 & 3 i3
BMEHEFHEZHS BHERELEREGRAESEESR
MEHRESIH L5 — 7 1 A )
BB+ >>aFINIERW 2 H W = 2
N 4 T I E &R W X B E & I ¥ W
W X x ®H ¥ I i3 FAEETE R B B ®
b oz A ®H O OE ® . e e )

W % B ® B #F Y A >
oY - RAERXR2 34 p) 3 = £ (23
R 7 L5 % = (i)

R
() Al = ] 2
W £ B & &K @& & &
& =] ES R
ES i e (#

m R B I 2
# # e i

i

& - BmRieft BAR7ZEF =0 RERFE (¥)

— 120 —



H AR B Y LIV F — il
#12% 18 20044F fRiEdEM-7 LIVF %2 mEEEES

F11E HAGREHENE SRS ARk a (SIT 2004)
#5350 HARMEREY LILF —EaB A RR
WAAR] HAMEREESET VIVF —REHEI AR R EAR

THIGEO A 1H FElT

Edited by Yukinori KUSAKA and Motoyasu OHSAWA,
Proceeding for 2004 Conference on Immunotoxicology and Environmental Allergology in Fukui

OCCUPATIONAL AND ENVIRONMENTAL ALLERGY
Vol. 12— 1, September 2004

W (3R) C HF I (20044 fiE# - 7 LIILF—FR 2R)
KiZ MR (AAREHEEER HER
T329-0498 A5 AU I PR e i) N T 6 < 331 1-1 FIIRERRER Y
HgEReE Y >y —  BREEARM HAREEE S FHR
TEL 0285-58-7336 FAX 0285-44-8465

5 71 20044F gtk - 7 LIVFE %2 BHR
KRR EIRR A AR BRE IR A
FT910-1193  #EH IR & HERKAMIET & H 23-3
TEL 0776-61-8338 FAX 0776-61-8107
E-mail: roentgen@fmsrsa.fukui-med.ac.jp
URL: http://www.tokyukanko.com/conv/3404/ita-2004/

EI R PR k&4t T > — b
T919-0482 IR HRAILAT i AE61-32
TEL 0776-51-5678 FAX 0776-51-3413




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page30
	page31
	page32
	page33
	page34
	page35
	page36
	page37
	page38
	page39
	page40
	page41
	page42
	page43
	page44
	page45
	page46
	page47
	page48
	page49
	page50
	page51
	page52
	page53
	page54
	page55
	page56
	page57
	page58
	page59
	page60
	page61
	page62
	page63
	page64
	page65
	page66
	page67
	page68
	page69
	page70
	page71
	page72
	page73
	page74
	page75
	page76
	page77
	page78
	page79
	page80
	page81
	page82
	page83
	page84
	page85
	page86
	page87
	page88
	page89
	page90
	page91
	page92
	page93
	page94
	page95
	page96
	page97
	page98
	page99
	page100
	page101
	page102
	page103
	page104
	page105
	page106
	page107
	page108
	page109
	page110
	page111
	page112
	page113
	page114
	page115
	page116
	page117
	page118
	page119
	page120
	page121
	page122
	page123
	page124
	page125
	page126
	page127
	page128
	page129
	page130
	page131
	page132
	page133
	page134
	page135
	page136
	page137
	page138
	page139
	page140
	page141
	page142
	page143
	page144

