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El3-4 FO-1000D FAEEEE (E153)

Bl4-4 AMI1100D FAEBEE (EEER) Bl4-B AMI1000D EAEBREE(SEE

T+ — AT T A N ORI F SR S #1172 FO-1000 OREHEIL R T 23 kHE D D IR L T -
D FEREE RN AN TH 72D LT, WSO EHRETFNHE TS, —H, ~v ¥ A b &
7 T RE A N OBRL DAL S L7z AM1100 Ofk#EIL, FO-1000 X U MEHESME 23 LERH) A L — R
IR 25,

K2 T AR PR OMIHE Y A X EHARE R

S b L cswm | Wem
MYy | BEERE | RS | EERE
CH (5t HR) 300 2.2 2.9 0.14 1.6
T AR 3 LA R 291(97%) 2.3 2.9 0.14 1.6
FO-800 376 0.26 2.3 0.14 1.6
T AN 3 LAk 92 (24%) 0.70 2.4 0.14 1.6
FO-1000 315 0.31 2.3 0.18 1.7
T AR 3 LA R 58 (18%) 0.91 2.2 0.19 1.7
FO-1500 214 0.31 2.1 0.23 2.0
T AN 3 LA L 10 (4.7%) — — — —
AM* 4.3 3.3 0.31 1.9
AM1100 321 1.3 3.3 0.28 1.9
T AR 3 LAk 241(75%) 2.0 2.5 0.29 1.9

*Kohyama N et al.(1996) & ¥ 5| H
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P AR e | i | TR | R

Y-H (Bt B) 426 182.41 2.06 40.26 1.32
325(75%) | 234.81 1.89 40.29 1.32

FO-1500N 28.3 1.12 — —
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8- AAMﬁ 251808 2. H'rﬁ Massonstnchmme
181 R SE I’J‘JE_'\PI;;( ?‘ffb 308 &L J??’Eﬂ:(?&
b —o

EM O EREHIER

LTI,

N
/' - el :
[8-C AMEE: ?251805% H‘rﬁ BOHIGRE .
RIAEFARAS LU L REHIRIZ T 8-OHAGD A #F

.8 B ANM11008% 185 1808 2. Al Messon's trichromeZite.
308 LIFDRIEE CKREM M ERL. S5 (ZB/FITH

WL (REM DTSR

:aloY g¥ il

.8 DAM1100§¥ t25180B 1%, . 8—OHdG§Ef' .
NIEHRAS LT _E REHERRIC T 8-OHAGES N L
T, RENIBEFREY T,

#F 4 CHBIOBEMMDORENKG®RDT v MliEEIEAER (5% 24 » 3 £7T)

e B b & Jiti R Jitigee S fid Jifi D HHEAL:
FEA (%) FEA (%) A (%)

CH 2mg 0/10 (0%) 0/10 (0%) 0/10 (0%) +

FO-1000 2mg 0/10 (10%) 0/10 (10%) 0/10 (0%) —

FO-1500 2mg 0/10 (0%) 0/10 (0%) 0/10 (0%)

AP K — 0/10 (0%) 0/10 (0%) 0/10 (0%) —

#5 CH I X OBERSL DIEENI 5% DT » b EsgER b1k 24 » 1 £ T)

Eves Fe b8 | WHO fll#E%L Rz i H R i
%10 655K (%) 50% A= 17

CH 10mg 2.29 31/34 (91.2%) *? 441 (95%Cl:378-504)

FO-800 10mg 0.32 1/35 (2.9%) —

FO-1000 10mg 0.35 0/35 (0%) —

FO-1500 10mg 0 1/35 (2.9%) —

A PR R K — — 0/35 (0%) —

%1 FO-800, FO-1000 (2 2W Tk, T EofkkE2 54,

X2 PHUE MoOT R TOREIC

Z%F LT p<0.001
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EJo-A CHBE 4252442 . Messon's trichromesi.

152 FRFT IO EREECRED OB EN 5N, RIE RS LU _E REHBRADIZ(ZHL T 8-0HAGD £
fz. RRG8E) A FFRL T,
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E19-C FO- 100082 52812, Bili. Masson's trichromeZR .

BEIERZRIIBONTHHED LIRS MR K 38D CHE(Z LR T 8-OHdGD £RRIIBEETH -1,
shram-rz,

EI9-D FO-1000BEH2 52542, . 8 OHIGR e,

Ve / N R X T v

XI9-E FO-15008 32 525 1%, Al Messon's trichromeZRes. ®I9-F FO-15008¥ #8525 8. {ifl. 8-OHIGRIEHRE.
5 2FE%RE TCHEO LOTIALNTIIgEII SR TS CHEE(ZLEERL T 8-OHdGR ERRII B ETH T,
-z,

%6 Y-H B L FO-1500N DEENFE %D T v F iz iEssA R (5% 12 » H £ 7)

Akt B a5 Hh R e Hh R i

T (%) 50% A= A7 H
Y-H 10mg 6/10 (60%) ** 358 (95%CI: 316-359)
FO-1500N 10mg 0/10 (0%) —
R K 10mg 0/10 (0%) —

M1 P HE MoOT X TORECH LT p<0.05
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—&—F0-1500
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CH vs. FO-1000, FO-1500; *, p <0.05, **, p < 0.01
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13 CH. FO-1000, FO-1500 o N —[al$# 5-1% D ifijF N-ERC/mesothelin i D
PR 254
CH vs. FO-1000,FO-1500; *, p < 0.05, **, p < 0.01, ***, p < 0.001
FO-1000 vs.FO-1500; *, p < 0.05, *, p < 0.01, ** p < 0.001
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CH BERGGREI O R AT 572, 7 v NRENE G- X OWEEN G- 5250 4 Sk L 7=,
CH DOBERKIZ LD FO-800 FO-1000.FO-1500 TiX7 #—AT 7 A MR STz,
FO-1000.FO-1500 TIIRENEEH 2 4 F TH S 272l ORRHEL & ONEE R LR O BN % 78
3. Ry DNA 5 _owcztr WPETH Y CHIICH_RTEB STV,

E BT, E D E O IEERN G  AFEBRIZ T, CH B K OVEkHE CH(Y-H)E/EJOE v . FO-800,
FO-1000, FO-1500, FO-1500N O H EZERAROFE R FFIIRO LN n o, Mk
N-ERC/mesothelin #l7E1%, FRIERH NS A~—D—L LTHEHDTH-72, —JF,. AM1100 O
W55, mefbi) DNA #1513 AM IR TEE S VT, AM BEREUEI OB MR 2 FE AEIZ B
THEERBEOLEMEEZH LN E LT,
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- WF9EERE4 = [Evaluation of biological effects of thermal transformed asbestos |
- WFE e E 4 & OFTE = Norihiko Kohyama (Toyo University)

724 =Tadao Toya (National Institute of Occupational Safety and Health, Japan), Ayako Takata,
Masahito Aminaka (St. Marianna University School of Medicine), Hiroshi Yamauchi (Kitasato University),
Kiyotsugu Yamashita (Nozawa Corporation)

- 35 (200 55LAN) = We evaluated the biological effects of the thermal transformed chrysotile, mainly
composed of forsterite (FO), by intratracheal and intraperitoneal administration to rats. Compared to the
chrysotile (CH) group by intratracheal administration to rats, the FO groups heated at 1000°C and 1500°C
(FO-1000: apparently fibrous form, and FO-1500: fine particles) showed less lung injuries apparently and
no progressive fibrosing lesions and tumorigenesis until two years. In the CH intraperitoneal administrated
group, although the mesothelioma developed in the high rate, but no significant increase in the incidence of
mesothelioma was observed in any of the FO groups (FO-800, 1000, 1500 and 1500N). This finding is a
useful information for waste disporsal problem of asbestos materials. The significant correlation was also
observed between serum N-ERC/mesothelin concentrations and lung 8-OHdG concentrations for both
groups. The serum N-ERC/mesothelin concentrations would be used as a biomarker for understanding
inflammatory effects on respiratory organs, especially during the early phase of exposure to either CH or
forsterite in workers. Conclusively, the thermal transformed chrysotile (mainly FO-1000) is safer material
and would become a safe resource.

- ¥—U— K (5FELAN) = chrysotile, forsterite, oxidative DNA damage, lung injury, carcinogenicity

10



