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K2 &

Pos. ref 1 week 4 weeks 8 weeks | 12 weeks gene aa fen pos.aa
3042803 c | M M beiA 474 192
3130120 #  NOT/* yehG 355

‘ 4o

CAGTTGCGGC
3131988 #  |GTAAGCGGCGAT|. yghS 237

TTTTTCCTGTA

ACGCTGC
3201180 G K K K K cee 412 215
3212355 #* ¥/40 . ipold 613
3212357 # &40 rpold 613
3231836 # */43 facH 872 .
3239632 G K sst? 414 345
3464778 ® | A #/HGERGE . .
3475523 |G 4G G &7+ fabi 234
3520390 ¥ */GEGET 2K 502
3742936 A . G
3811637 G . K K . . .
3815483 G K trmhf 224 140
3852008 | = #/4+G 5 besC 1157 .
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4085367 # #/3Q malT 801
4115400 A0 %740 $4C #7540 mreA 850
4148398 # #40 opA 100
4178051 C . M . . L .
4211130 G| i3 M M yrdA 184 17
4283054 #|#AG 4G #/4G #/4 el 449 .
4423392 C M M wWaG 354 305
4547993 C . M M fimA 182 67
4549768 G M b5 &

.41.




TR 23 EE EASBREHERENE (BRED

EFERHEENTRES)

Sy ERFEER %%

BRoEaRES  RENINYFITBIT 2 BIEFMERHE O 72 0 ORISBILICES 4 D HF 5

B4,
SERTFEE

%ﬁﬁ%g
¥ & AR

MERE

ﬁmtwgaﬁmmwmﬁufge 1578 A 5 = X I DFREE
RﬁWV?I%ﬂ:$+

R

BRI EEND B b YT I ERE XA ST DNA DT LF L

{LEEIE
AN
B B RoT05720
WaEITo7z, TDRER. DNAEIE,

SRRy TEERERNICT R PV AEFET A ERbno T
FDA = ALIE oo TR0,
. 2 Ay FEEEERESE MLHL O X X7 EEARRE
MRER, 7R b= R,

FITA = RLEBRDE

/Mg, e

@ﬁﬁﬁ’@@#é&yﬂﬁgﬁ§<ﬁﬁéntomm?A%mwm@@ﬁ

LY, MBRETCHEFATIvI
F—T— . MLH1,

A. BFREW
BRFICOLEEN D= YT IV
B E# 2§ DNA DT N3 ALREIX
AT YT EEREFENICT R b~V A %25
ETAZENDLNoTNAN, FOAH=
RATE LS Do TR, TR b= X
DOFET, MROEREBROEREZF)
2 TCEETHD, T TERHFETIE, 0
AN =R MEADOFEHY 2 ROT B0,
R Ay FEBBERSE MLHL O & XY
E@éw%ﬁ%ﬁoto

B. #f%E5E

WM L b A AEEWT, NREIZ

FLAG-HA # 7' %272y 72 MLH1 % HeLa S3 ##

m:ﬁﬁﬁﬁéﬁﬁgzwwﬁéa9mww
T2 HEIBRE LR, T e — A =X

#Abt FLAG M2 FUiR%Z VT, B2, #
B DS B, MLHL A K2 bk

- 42 -

BT BRI E N,

IATYFEER, FURTEBEER, TeT 4 — A

L. FLAG X7'F N C¥H L7, SDS-PAGE T
MLH] A EDRER Z v o Ea S L. A
yRZEIZEWH L, SRR TS
%m%‘iﬁbk&ffkmﬁ%m8

StageTip Z AVWT., BiiE., BHE L.
nanoLC-ESI-Q-Tof BVE & §%$Eu+%fﬁﬁb\7f\

MS/MS A2 bNEBRIFE LTz, HBbNTET
—# % Mascot, M (\Human MS
International Protein index protein
sequence database version 3.53 Z VT,
ENT L, ZVRIEEEE LR,

C. MR

BB IOMBE® MH #41E 0
SDS-PAGE D#ER %X 11277, MLHL & Z D
sX— R F—D PMS2 %7 <~ > —Yua TR
ﬁNVF&LTﬁ%T%tOE*Ii@\
MNUBREEIC L 0 . FREEN O MLH1 EAED
BT, &4% v 7 ﬁmﬁé &R



BENTZDT, BIEEE, TA—FA T 4

7 —SDS—PAGE fEATIC &V AR DOHER %

L (®2),
Nuclear

contral PMNU

Cytoplasm
control MNU

Y oy §
PRS2 "“w\ %v
MLHT 7

£
H

——

1 MLHI #E-& KD SDS-PAGE

9. EEEE T NV—FRA T 4 7 PAGE TE
RIKEN LT, ZOHBETIE, BEHRo#EE
BT BEKORE S THEEY
HIENTED, WKEILTZL—2 %40 B
0, 18% ? SDS-PAGE T 2 YkIT/EE L 7=, MNU
DIBERICELYD, MEECKE I RIE
BEERERESNTND DRHERTE -,

control
BN-PAGE

MNU

2%

~ Nuclear

I9vd-sas
H

o TGRS

BEURIEIE, B MEENEICSHE
EZFU7205, NuMA =2 Rael, TPX2 L 3 7
REEOLZEMICE DS Z %7 Eid. MNU

ZEFFICR - CRIE S iz,

F£1 MH EAREELTRESNEZ LV IE

iy Large complex

Cytoplasm

i
i
il

2 MUHI BEE&ED T N—FA T 47 —SDS—PAGE

7T A — MENT OFER . BN O MLHL 8
AfEH B 1. BRCAL =2 FANCJ. MSH2. MSH6
7280 DNA (EBEERENZHRFEE I N, —
F5. MREENO MLHL A& 5%, Cde2
> CDK2, PA2G4 72 & OffE R o 5 &
v /%7 BAX %> CASP9. NFKB2 72 &' D7 &
h—=Y R D Z T BRESHEE &
iz, AP2B1 =2 CLTC 72 ¥ /NasiEIz B

~Role | Nuclear " 'Cytoplasm
; MSH2, PMS2, BRCA1. |PMS2, MSH6
DNArepair | L Cpo. mstis
CCARL CDKN2A, PA2G4,
BUB1B. CCNB1., Cdc2.
Cell cycle CDK2, CDK4, CDKG.
APC, MAD2ZL1, PCNA
. APIS APIS, BAX, PAWR,
apoptosis CASP2, CASPY, NF«B2.
‘| BCL2L2
Vesicular CLTC. CLTCL1, AP1B1. | CLTCL1, AP2B1. COPA,
transport |AP2AL, AP2A2, AP2B1.|COPB2, COPE, SEC31A.
AP2S1, AP2M1 SEC24C, AP2A1 -
chromosomal | nyma, TPX2 CENPM. Ndc80. Rael
stability

MNU DIREIZ LD DNA BENEZ 5 &,
MLHI O—E81%, B0 bMIEICRIT L., M
MBI T R b — YV RICEET 5 28018
AEEEBRTDHZ ERRBENE, & LD
L7z 6, MLHI 25 DNA BEZ B L, Mg
WEDEREEZ DB HREHRSTVHD
23 LAL7Z20Y,

E. ¥ & :

IRv v FEBERESE MLHL DX R0 EH
BEEENEITo70, FDRER, DNA B15.
HIRREH., 7R h—3 2, /N, Bf
EREMICEEGT DX VR ENEL FE
SHviz, MLH1 BEEEIT MNU OBREIC LY,
MRECHAATIv 7B THZ 0D
DroTo, GIE, £V EEMRARIT 21TV DNA
BEICLDETRF—3 ZAFERDOA D =X A
ZHALNZL T, 4%, DNA BEIZ L
D7 R P—VAREOBANRTTOIL. &
EFRRICIIT B T A~ — v 2R OEEIHHAH
2T B ERBbh3,



F. (ERARIFH

Biz7z L
G. WFEFER
BIER |
[1] Sugimura, H., Tao, H., Suzuki, M., Mori,
H., Tsuboi, M., Matsuura, S., Goto, M.,
Shinmura, K., Ozawa, T., Tanioka, F.,

(2]

(3]

[4]

(5]

Sato, N., Matsushima, Y., Kageyama, S.,
Funai, K., Chou, P. H., and Matsuda, T.
(2011) Genetic susceptibility to lung

cancer, Front Biosci (Schol Ed) 3,
1463-1477.

Shinmura, K., Goto, M., Suzuki, M., Tao,
H., Yamada, H., Igarashi, H., Matsuura,
S., Maeda, M., Konno, H., Matsuda, T.,
and Sugimura, H. (2011)  Reduced

expreésion of MUTYH with suppressive
activity against mutations caused by
8-hydroxyguanine is a novel predictor of
a poor prognosis in human gastric cancer,
J Pathol 225, 414-423.
Matsuda, S., Matsui, S.,
Matsuda, T. (2011)
colloidal fullerene c(60),
Technol 45, 4133-4138.
Koyama, N., Yasuiv, M., Kimura, A., Takami,
S., Suzuki,
Masuda, S., Kinae, N., Matsuda, T.,
T., M. (2011) Acrylamide

genotoxicity in young versus adult gpt

Shimizu, Y., and
Genotoxicity of

Environ Sci

T., Masumura, K., Nohmi, T.,
Imai,

and Honma,

delta male rats, Mutagenesis 26,
545-549.
Kato, K., Yamamura, E., Kawanishi, M.,

Yagi, T., Matsuda, T., Sugiyama, A., and
Uno, Y. (2011) Application of the DNA
adductome to the

approach assess

DNA-damaging capability of in vitro

micronucleus test-positive compounds,

.44..

(1]

(2]

3]

(4]

(5]

(6]

(7]

| W, OMHE FIAEK, WU

Mutat Res 721, 21-26.

e
N R, Rl 8, B E, IR KE,
HE& ER, H#E %, ©BE Zgk (2011)

BN/SDS-PAGE % V7= MLH1 #E &R DFEHT,
In BARELZFESS (JEMS) £ 40 EIR

£, p 136, FIH.
KL, ZE mE, OWH —H, BEH HE
BA 2. (2011) 7 V=T U NEEE N

LEBBN AT E—F —
hydroperoxide {Z & 2~ 7 R & DNA D A
F4k, In 8570 B BABZLFERRE,

cumene

p 477, &EE.
FE LA, NEE Eh, BRE AR FE
DR, HE &K, (2011) F/ =TV T

(L&Y~ 7 AFMCFHFE S D DNA (IR D
EREMMEN, In BAREZERFES
(JEMS) %6 40 [EI:K%, p 95, I,

ikt foth, EHE AE, %E EE B
5L, LU BEZE, WAH OBE, KME FIAL /I
JIl 2, 8B+ FE. (2011) b MEEIZE
BT X {LEESR AID DR E R L LR
FEME, In Z70E BARY
p 480, &HE.

wH #, B i HR B AE EA,
5 fL, #FE ER, FE B RHE F5k
(2011) BB VEEFT—EPKM2 & ¥ A4
A X3 UZFME ADR O E VB OHEERER,

%ﬁ‘]‘ 'Lr x:

In BARBEZERFS (JEMS) % 40 EIR
£ p 143, FEHK. |
N fRETE, R B, 3 BS, BY BEE

E FIRR, EA B, BY F, JIIK
®aL. (2011) =& ) —AEBRIZEZD TV
Tk I\ﬂmkﬁ%@% 2/ 97T U RTTAD
RELE L AFR In E0E BRABFES
EMHRE, p 158, 4HE. ‘
igE A7, WA fth, RE ES,
B3,

(LA
(2011) =



v F R AV B BINEERIC ST B DNA 7
F U R AERT, In BABREERRYS
(JEMS) %540 [ERL, p 96, FUR.
[8] 23 %, tix &, WT ¥, HE 4R
KE OBiE, BEE BB, KW IX.
(2011) 8 —zmu 7= DNA fHiniE%

BleA ) I~ —DHEE & T OB ETAR
WIBICE T ORI, In BAREERFY
= (JEMS) % 40 EA=, p 93, FAL.

G. SEIFTEHED BRI
iz L

.45.



B 4

R. Takashima, S.

Hamada, H. Sanada,

subsulfide in the lung of

F344 gpt delta transgenic

WHRBRREDOFIATIZET 2 —ER
FFRERA WX H A M4 FFREE4 BE | =T | HRE
A. Furuhama, K. Application of chemical SAR QSAR . 22 505-523 2011
Hasunuma, Y. reaction mechanistic Environi Res
Aoki, Y. Yoshioka | domains to an ecotoxicity
| and H. Shiraishi | QSAR model, the KAshinhou

Tool for Ecotoxicity

(KATE)
J. Kawahara, C. Estimation of daily Sci. Total 409 3073~ 2011
Tanaka, C. Tanaka, | inhalation rate in Environ. 3077 '
Y. Aoki and ]J. pres&hool children using a ‘
Yonemoto tri—axial accelerometer:

a pilot study
BARR BIE L) OREAT TIARLT 47 895-870 | 2011
T.-H. Lim, R. Activation of DNA Repair 11 259-266 | 2012
Fujikane, S. Sano, | AMP-activated protein
R. Sakagami, Y. kinase by MAPOl1 and FLCN -
Nekatsu, T. induces apoptosis
Tsuzuki, M. triggered by alkylated
Sekiguchi and A. base mismatch in DNA
Hidaka ’
T. Tsuzuki, J, Oxidative. stress—induced Health Physics 100 ‘293~294 2011
Piao, T. Isoda, K. | tumorigenesis in the small
Sakﬁmi, Y. intestine of various types
Nakabeppu and V. of DNA repair—deficient
Nakatsu mice ’
REHT &, FEA | DNA BERREET- BN | REET A ~U - pp. 2011

DNA BEOEERERLE | ARBERIE 339-345,

LT~ FA— AR IEREAT 2 & .pp.

HEETE T 466-467

T. Kamigaito, T. Evaluation of the in vivo _ Genes and 34 18-24 2012
Noguchi, K. Narumi, | mutagenicity of nickel V Envirdn.

.46_




M. Hasuko, H.
Hayashi, K. Masumura

and T. Nohmi

rats exposed by
intratracheal instillation:
A collaborative study for
the gpt delta transgenic rat

mutation assay

Genes and

Takamune, M.- Yamada,
M. Muramatsu, K.
Masumura, M., T.
Ohta, T. Tanaka and
T. Nohmi

(DEN) —induced mutagenesis
in Salmonella typhimurium
YG7108 and DEN-induced
hepatocarcinogenesis in gpt

delta transgenic rats

H. Sui, R. Ohta, T. | Evaluation of in vivo 34 25-33 2012
Shiragiku, A. mutagenicity by Environ.
Akahori, K. Suzuki, | 2,4-diaminotoluene and
M. Nakajima, H. 2, 6—diaminotoluene in liver
Hayashi, K. Masumura | of F344 gpt delta transgenic
and T. Nohmi rat dosed for 28 days: a
| collaborative study of the

gpt delta transgenic rat

mutation assay
Y. Kawamura, H. Evaluation of the Genes and 34 34-44 2012
Hayashi, 0. Tajima, | genotoxicity of Environ. 4
S. Yamada, T. aristolochic acid in the
Takayanagi, H. Hori, | kidney and liver of F344 gpt
W. Fujii, K delta transgenic rat using a
Masumura and I._‘ 28-day repeated-dose
Nohmi protocol: a collaborative

study of the gpt delta

transgenic rat mutation

| assay

M. Jin, A. Kijima, Y. | Comprehensive toxicity Toxicol. 290 312-321 2011
Suzuki, D. Hibi, T. | study of safrole using a
Inoue, Y. Ishii, T. | medium—term animal model
Nohmi, A. Nishikawa, | with gpt delta rats
K. Ogawa and T.
Umnemura M.
N. Mddulatory effects of Genes and 33  160-166 2011
Toyoda—Hokaiwadol, ‘| capsaicin on Environ.’
Y. Yasui, M. N-diethylnitrosamine

.47-




Chemopreventive effects of

Yamamoto, N.
Koyama, W. Kumita,
M. Yasui and M.

Honma

in human lymphoblastoid
TK6 cells by the rat
carcinogen

3—-chloro—4-(dichlorometh

TN Carcinogenesis 32 -1512~1517 2011

Toyoda-Hokaiwadol, silymarin against
Y. Yasui, M 1, 2-dimethylhydrazine plus
Muramatsu, K. dextran sodium
Masumura, M sulfate—induced
Takamune, M. Yamada, | inflammation—associated
T. Ohta, T. Tanaka | carcinogenicity and
and T. Nohmi genotoxicitiy in the colon

of gpt delta rats
D. Hibi, Y. Suzuki, | Site—specific in vivo Toxicol. Sci. 122 406-414 2011
Y. Ishii, M. Jin, M. | mutagenicity in the kidney
Watanabe, Y. of gpt delta rats given a
Sugita—Konishi, T. carcinogenic dose of
Yanai, T. Nohmi, A. | ochratoxin A,
Nishikawa and T.
Umemura
A. Yamamoto, Y. Involvement of mismatch Mutat. Res. 713 56—-63 2011
Sakamoto, K. repair proteins in adaptive
Masumura, M. Honma | responses induced by
and T. Nohmi MNmethyl-¥ -nitro—Mnitro

‘ soguanidine against y

—induced genotoxicity in

human cells
N. Koyama, M. Yasui, | Acrylamide genotoxicity in Mutagenesis 26 525-529 2011
A, Kimura, S. young versus adult gpt delta
Takami, T. Suzuki, | male rats '
K. Masumura, T. |
Nohmi, S. Masuda, N.
Kinae, T. Matsuda,
T. Imai and M. Honma
A. Sassa, T. Ohta, T. | Mutational specificities of J. Mol. Boil. 406 679-686 2011
Nohmi, M. Honma and | brominated DNA adducts
M. Yasui éatalyzed by human DNA
7 polymerases
P. Hakulinen, A. Induction of TK mutations Mutat. Res. 725 43-49 2011

.48-




v1) -5-hydroxy-2 (5H) —fura
none. (MX)

H. Sugimura, H. Genetic susceptibility to Front Biosci 3 1463-147 2011 -
Tao, M. Suzuki, H. | lung cancer (Schol Ed) 7

Mori, M. Tsuboi, S.

Matsuura, M. Goto,

K. Shinmura, T.

Ozawa, F. Tanioka,

N. Sato, Y.

Matsushima, S.

Kageyama, K.

Funai, P.H. Chou

and T. Matsuda

K. Shinmura, M. Reduced expression of J Pathol 225 414-423 2011
Goto, M. Suzuki, H. | MUTYH with suppressive

Tao, H. Yamada, H. | activity against

Igarashi, S. mutations caused by

Matsuura, M. 8-hydroxyguanine is a

Maeda, H. Konno, T. | novel predictor of a poor

Matsuda and H. prognosis in human gastric

Sugimura cancer

S. Matsuda, S. Genotoxicity of colloidal Environ Sci 45 4133-413 2011
Matsui, Y. Shimizu | fullerene C(60) Technol 8

and T. Matsuda |

K. Kato, E. Application of the DNA: Mutat. Res. 721 21-26 -

Yamamura, M.
Kawanishi, T.
Yagi, T. Matsuda,
A. Sugiyama and Y.

Uno

adductome approach to

assess the DNA-damaging

capability of in vitro
micronucleus

test-positive compounds

2011

-49-




ij 23 EEEE%@J&?En?ﬁE’J% BEROZEEFEERRBE

&

g

2011211823 2 s> November 23, 2011
—i8i0imBE  Hitotsubashi Memorial Hall, Tokyo



Welcome to the 2nd International Symposium on Genotoxic and Carcinogenic Thresholds

Since the disaster at the Fukushima No. 1 nuclear power plant in March 2011, people
became concerned about adverse effects of radiation, in particular those of low dose radiation
strongly. The effects of radiation on chromosome DNA are events of probability, and thus it is
thought that radiation poses cancer risk to humans even at very low doses. Likewise,
genotoxic compounds, which interact with DNA and induce mutations, are assumed to have
no thresholds for their action. These compounds are used to be called “radiomimetic
compounds”. Hence, genotoxic carcinogens, which induce cancer via éenotoxic mechanisms,
are regulated based on a paradigm that they have no'thresholds for the cancer risk. Recently,
however, the paradigm has been challenged by research on analyzes of carcinogenicity and
genotoxicity ‘of chemicals at low doses. Organisms including humans possess various
self-defense mechanisms, such as detoxication metabolism, DNA repair, error-free translesion
DNA synthesis, and apoptosis etc., which may suppress genotoxicity of chemicals at low doses
and reduce the mutation frequehcy to spontaneous levels. These self defense mechanisms
ﬁay constitute “apparent” or “practical” thresholds for genotoxic carcinogens.

In this symposium, six and four experts of genotoxicify and chemical carcinogenicity are
invited from inside and outside of Japan, respectively, to discués genotoxicity and
carcinogenicity at low doses and the regulatory policies. This symposium follows the
precedent symposia “International symposium - threshold of carcinogenicity and-
genotoxicity” in Kobe in Japan in 2006, and “The 1%t International symposium on genotoxic
and carcinogenic threshold” in Tokyo in 2008. It is our hope that presentation and discussion

in this symposium will be beneficial to all the participants.
Takehiko Nohmi Ph.D.

Meeting Co-chairperson
Head, Division of Genetics and Mutagenesis

National Institute of Health Sciences, Japan
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The 27 International Symposium on Genotoxic and Carcinogenic Thresholds

9:50

November 23, 2011
Hitotsubashi Memorial Hall
National Center of Sciences Building
Hitotsubashi 2-1-2, Chiyoda-ku, Tokyo 101-0003, Japan

Opening Address ,
Takehiko Nohmi (Meeting Co-chairperson)

10:00 ~ 12:00 Session 1

10:00

10:30

11:00

11:30

Chair: Shoji Fukushima & Samuel M. Cohen

Genotoxic thresholds: identiﬁcation of mutations in vivo and mechanistic studies
in vitro

Takehiko Nohmi (National Institute of Health Sciencés, Japan)

Threshold of genotoxic carcinogens: it is central concerns of carcinogenic risk
assessment

Shoji Fukushima (Japan Bioassay Research Center, Japan)
Lessons Learned From 40,000-Animal Cancer Dose-Response Studies
George S. Bailey (Oregon State University, U.S.A.)

Urinary Bladder Carcinogenesis by DNA Reactive and Non-Reactive Chemicals:
Non-linearity’s and Thresholds :

Samuel M. Cohen (University of Nebraska Medical Center, U.S.A.)

©12:00 -13:30 Lunch

13:30 - 15:30 Session 2

13:30

14:00

Chair: Teruhisa Tsuzuki & Elmar Gocke

A threshold for the murine T-cell lymphoma induction by N-ethyl-N-nitrosourea
and/or radiation

Shizuko Kakinuma (National Institute of Radiological Sciences, Japan)

Exposure to ethylating agents: Where do the thresholds for
mutagenic/clastogenic effects arise?

Elmar Gocke (F. Hoffmann-La Roche Ltd., Switzerland)



14:30  Oxidative stress-induced tumorigenesis in the small intestine of Mutyh-deficient
mice: the effect of low-level exposure to KBrOs

Teruhisa Tsuzuki (Kyushu University, Japan)

15:00 How do thresholds for mutagenicity and clastogenicity arise for DNA damaging
agents? ,

Géorge E. Johnson (Swansea University, U.K.) '
15:30 — 16:00  Coffee Break

16:00 — 17:30 Session 3
Chair: Yasunobu Aoki & George S. Bailey

16:00 Health risk assessment of air pollutants: Air pollutant gendtoxicity and its
. enhancement on suppression of phase II drug-metabolizing enzymes

Yasuhobu Aoki (National Institute for Environmental Studies, Japan)

16:30  Toxicity testing strategy based on the concept of the threshold of toxicological
concern (TTC)

Akihiko Hirose (National Institute of Health Sciences; Japan)

17:00 Closing Remarks
Shoji Fukushima (Meeting Co-chairperson)
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10:30  Threshold of genotoxic carcinogens: it is central concerns of carcinogenic risk
assessment

BE IS (AARALZT v A et 2 —)

11:00  Cancer and biomarker response at ultra-low carcinogen dose: A 42,000 animal
study ‘ ,

George S. Bailey (Oregon State University, U.S.A.)

11:30  Urinary Bladder Carcinogenesis by DNA Reactive and N on-DNA Reactive
Chemicals: Non-linearities and Thresholds

Samuel M. Cohen (University of Nebraska Medical Center, U.S.A))
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13:30-15:30 Ewvizy 2 & 8 $EA, Elmar Gocke

13:30  Athreshold for the murine T-cell lymphoma induction by N-ethyl-N-nitrosourea
and/or radiation
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14:00  Exposure to ethylating agents: Where do the thresholds for
mutagenic/clastogenic effects arise?

Elmar Gocke (F. Hoffmann-La Roche Litd., Switzerland)

14:30 Oxidative stress-induced tumorigenesis in the small intestine of
Mutyh-deficient mice: the effect of low-level exposure to KBrOs
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