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11 27y WEel F7to Hegy RA UL

UzZtel mMutEtE o= ArSiLE ALY U2 Yol et ol ¢
HE of7|ttE 29U FA, UM, Bxf 53 Zo| Ao FA| LIEILE
Re UXIL =etg AU o] H[IMAIXo|n UMMz EME JIMRE
Z2x QICHEnviron 1988). E 12 0/30of YoM @2 ¥ I HEL
LIEHH Zdojct. L&Al TEHE, XSAHALD, Stxl §2 WUHoR £
HHxeR I Mg LIEtd £ U200 olgd O wxloha ojdof HExt
ol THE® HUSAIAH ch. J2Lt stetg Aol YME &of 2olx| ¢
3 HAMxoz LEILIEZ FEANoz EAY 4 oo wetM O W o
8 283 sitct

o x|22 Ao HAe SHAUBUE QY22 Cid AT EI|H
S22 SHNI o3 HIEXMelZ g dw #H2AE Aot 1990
2% ®X| 0|32%8| 9 Chemical AbstractOff SR 3 BAULE 1957 o
2 1,0002t& oj4tolH ofF 10%HE2l E2gHo| IMH2= Ky UL

F 1. Yutx{el ot E o2 HE Q&= W AU YS!
H2t AU, de JjxeidEs WAy g2
FHAAID 180 1/770 1/17
MNHS 1,135 1/125 1/3
K= R}ALD 46, 000 1/4, 500 1/65
EYETAID 400 1/10, 000 1/222
F AR 16, 339 1/13, 000 1/186
TR LY ALD 25, 000 1/83, 000 1/1,190
BtEtE8 A ALD SN 8} X80} EHE}

1. Hutt. Food Drug Cosmetic Law J. 33. 558-89. 1978
2. 704 Mo, 454 =FI|&E

— I -




o ofd 1,00004Fo0] MRSAUBUZ M=, EHEI UCHAperican Chemical
Society 1990). R7|2tgtE2l MA & MAZL 1950ACH 700TE0|AT 20|
1980 ) 2=5OtEOCE AIRE0| J3d4XH22 FIIStD  QUCHUNEP
1988a).

O0|E2 URE RIMUSBEM MABSH ASZENEY K2 UFKAF]
=0 AFSEl0] ftch. J2Uh J7lgo] Mity| MZY ol K0 E FL52
ORI MIIE0| BT HU=zMICZ RISUE +EU2EM o[&E0| 2
M W go ole 988 2853t0f KUY BE A4F BIEYE oY
0 e elYgsiol BEUEE SWUstD UJUCHUN 1992). «w2tM HOof
UME JHAIEo|H SMU Yol dBolLt A& A0 22 HEECHE H
JEAI Aol o PHME QI $Z A ol 50%0| A8 XIX|&to] Mo AR M g
EAE MZstA stk oW tslE= A¥o| £ UCHEnviron 1988).

Biet Ao YA EUAIDS MY 2Nz BREC YA
£ o™ 420 28 ojLtotElY, oM Salad?|B & HASH:= YoM PCB
b EUEI Yot FtYoiY A, UdxzolMe 0|F ct=2E 7YY Union
Carbide?| MIC §& AlZ, NXX| 2,4,5-T2] B&8¢Q 2,3,7,8-TCDDO| 2| gt
getdol YA A, 3ol HiEe K&AI250] UCHAmdur etal
1991). 23U OS F2AIEoiof ¢ M2 stefgde YUY YH2Z R
MUY, o, UMY, gy, AYAY, ANAUE & s WEo| zetsd
o 71918tCte= H 3 (Andur etal 1991, Descartes 1986, Hays 1991, NAS 1982)
b Borgol wet HREE 82 ULRIHME tetg ol Ojstol FHME
7tX} Al =lUCH

miatM R o ot 1tz 9l MeiAniet APToIMel BEA
$E ZAAAF7] fstod XN, WXHE2 chZHed =& Ci3fa UCH
stexozE SA%to| st UMMAY U R YIkiZE Ot
Z(NTP 1991a, 1991b, OECD 1984, 1987, USEPA 1986a, 1986b, 1986c, 1986d,
1986e, 1986f, 1987, 1988a, 1988b, 1988c, 1989a, 1989b, 1992) HX|EHo=



= SAMBAO I DAIA(UNEP 1991), APMAAMK|Z (UNEP 1989a,
UNEP/FAO 1991), SASA MWEJLH(UNEP 1988a, 1988b), A7 EISEA AlA}
WU JE B NHISY AT AF YWE(USEPA 1983, REEUT2(Y
Bl 1992, TZEX 1991, BXHFBHEREZEHLER (CLBHERER 1990, {LFE
1992)3 gof® MHs U0 (M #st 1989) UMY AIYX|HUI} GLPY|&E
(B M 1989)8 wWEstol A2 A MEMNE HEsH=O F¥sta QUch
1950 TR E| EZeet@de B0 oiste] da2| YAMXU O M
A xtof SHHEIUCE OolF IH INEH LF0M HEY HWRNZ Ci
Mol =g 7|80 BEA A FGA TN 4D AN R
2@ =28l 07| #etE3de IMA JHajol o YEaHE Q2B
22N HUMH RMMHE U2 EHE =YD Y2 =ZHetd 2|E (N
1992, ZAAN7|H¥ 1992)0lM& stetgyel UMTSE 28 MY BEXYUE
ot stojoll ol23ct.

1-2, A7 ¥ A3 2HEW A €5 U7 U KUY HA

1-2-1. RA HHEY FHES :

FMINE22 M KA LEI|Y F RALUAR(INEP), RS
F(IL0), MAEUI|F(WHO)S 327H THHMiot stetE M HEof St U
CH(E2, UN 1988). ILOE IMSATRUY 2 MEIE SYstof ClsetEs |4
ARE OIS 2 WHOOIME AP o d #4dM Yode UFE a3t
B INYAFIIZ(IARC)E RY8IT U201 UNEP, 1L0°t YR{sto I xfistet
EYUATLAK(IPCS)E 2Yst Y HELUI|E(Environmental  Health
Criteria), INEILYBHUAUMMIICE 54 238t QUCHIPCS 1987). UNEP
OME sUS 2B SHUEE OIYSE INRSEYRMEHIRPIC) &
2Ustn Yo 1987 99 169 247423 ECRE S M7} Freon(0] 2t EC 60%,
U 12%, 2 8%2 BAIB 2 80% 0|4 0|F0| AIB)S 2FEF IIIYE




2 HSEA I YUY A J2t €E

1: UNEP(UN Environment Programme, & 273 7&])
19724 4
IRPTC(Intern. Register, Potentially Tox.Chemicals)
Works closely, in particular, with IPCS
Publications: IRPTC Bulletin: issue twice a year
IRPTC Legal File(1986)
Treatment and Disposal methods for Waste
Chemicals(1985)
Consolidated List of Products whose consumption and/or
sale have been banned, withdrawn, severely restricted
or not approved by goverments 1987
GEMS: Global Environ. Monitoring System
INFORTERRA: Intern, Environ. Inform. System
OCAP: Oceans and Coastal Aeraa Programme
DCP : Desertifiication Control Programme

2; WHO(World Health Organization, MIAIEZ17132)
19484 %4
IARC(Intern. Agency for Research on Cancer)
Publications: IARC monographs on the Evaluation of carcinogenic
risks to human
IARC sicentific publications
Annual reports(up to 1985) and now Biennial reports
Directory of Ongoing research in Cancer epidemiology
Information Bulletin on the survey of chemicals being
tested for carcinogenecity.
DEH(Division of Environ, Health)
a; Community Water Supply and Sanitation Unit{CWSSU)
b: Food Safety Unit(CSU)
c: Central Unit of the Intern. Programme on Chemical Safety(IPCS)
% IPCS:Intern, Programme on Chemical Safety
Joint or Cooperative programme of UNEP, ILO, WHO(1979)
Publications: Environmental Health Criteria(EHC) series
Health and Safety Guides(HSG)
Intern. Chemical Safety Cards(ICSA)
Mediacl Guides(MG)
d: Prevention of Environmental Pollution Unit(PEPU)
FCMO: Food Contamin. Monitoring Programme-FAO/WHO
Health Legislation Unit

3: FAO(Food and Agriculture Organization of UN, {dlAlgtEd7|2)
19454 2HA
4: ILO(Intern. Labour Organization, RU=S2|3)
191944 A .
CIS(Intern. Occup.Safety/Health Inform. Centre)
5: IMO(Intern, Maritime Organization, RUSPA 2L 7|2)
19584 A



R o 2B Montreal 2% M(UNEP 1987, 1989b)oil £relstol 1989\ 1% 1Y W
BAFEO 5 AYS sACH. ET UNEPE 1987 6% Bietgiel 2
HMrHeo] UM L2EUIe MBI 2P London Guideline(UNEP
1988a, 1988b, 1989a, 1991)# 0Oi2st2 19894 o|F 2X|, MTZER|E stet
EWo| Cigt AFHM S UM E (Prior Informed Consent, PIC)E JH% 2 &8tic
(UNEP 1989a, UNEP/FAO 1991). 19924 6% =2td 2|RolM A 43
Htofl et RABSJ(UNCED)OIM & B2 AT 2l MMAYYU o
21(Agenda 21)0| X{Ei=|of Bt AO| RoiMo ¢ IMH HOL Aoy R %
3, StotEde ER W EAIY J¥s, gy SAMNE DY, A
ol YN LAFAY 48, 8o Y L2E AT I Y A
A ZAIK £ ASATE B BYY IMRA ZXE 67 £
ofo] Bt A AMYZFE A AMuHSE MAstL olof AFx, R, 3
Mo, AMel e PASIACHUN 1992, AN H Y 1992).

1-2-2. OECD W EC @S MO UM BEH VALY ZHES
OECD(Z MY AU = 7tWde AN X455 HE, CiHy 29
o O ' FIENYH2EZ 0/, YE, ¥3, &Y, A, FHuUoEs MT 24
JH=tol 1960 AMEet INI|ToICHHEX{LBRHHERTARA® 1991, /M Mt
1989). . OECDOlM 2| =tet@ i QM Aof et €E WA ZIE 1970
Ao THte| PCB, £2, =82 RMHUZT AL X AAoM AEE|QACH
olgigt st A AMOME ZIAY Y2 1) setgue R A
2ol cHsto Ut W ¢deE F, 2) setgde Ay HH, 3)
stetE A wAof THE YW= MM YN HE HY, 4) sgio
=X YEIY 232 4¥C oM (1)-(3)2 SHg 2y st
YHe2M HA ZABAUE AU Yo R HWotol Ueeh ¢AMAY O
olEtel HelE Mot UolUi=d o= 1982 A AT A A A YXLE (MPD,
Minimum Premarketting Set of Data, X 3)& ZIM3slof 0|2 2= A<t




I 3: OECD Minimum Premarketing Set of Data(AtA|HM A|A otM M M| &
£, MPD)

4 W BAMo e S

(1) & d®
1. FNN Wyyol of2 YY(IPAC ) 2. 7]t HH
3. XY 4. CAS No.
5. Spectra(Pure or technical grade etc) 6. Technical grade2| &%
7. BtE YUY U ge vlE
8. ATHAl AP MIIAM ¥ AMA WHI AL H|E

(2) EMuy
MAlg Eof e =
1. M=ol 43 2. o8
3. O ¥ H 7wy 4. oML SHH
FZFo AtY: AXEE 2ZF W HMA FIUY

Nato] 2o ¥R
(1) gelsteray

1. 84 2. H|H

3. U 4. BIY

5. 2884 6. EulA
7. A 8. Spectra
9. EYxy 10. si2|™d4
11. JFdE2x

(2) 23, 54
1. ME3A(Screening Al 2 M MES|M: Ready Biodegradability)
2. MBE&AM(ScreeningA|Hoz2M MEBE&EM: BHiAS, x|U8Y,
LB M, MENY)
(3) Mefj=4
1. o{KAH( LC 50/96A| Z}) 2. BHESAH(14AL YY)
3. ZRSAH(4Y MExisl)
(4) 2454

1. BNYPSY 2. NALSAY
3. BNSYUSY 4. LRAIA
5. IR 2Rt 6. ARAIA
7. OB ASA(14-289 7t WEEo]) 8. wolHA

-6 -



K 4: OECD GLP 7|& (GOOD LABORATORY PRACTICE PRINCIPLES)

10.

. Test Facility Organisation and Personnel

1.1 Management's Responsibilities

1.2 Study Director’s Responsilities

1.3 Personnel Responsibilities

Quality Assurance Programme

2.1 General

2.2 Responsibilities of the Quality Assurance Personnel
Facilities

3.1 General

3.2 Test System Facilities

3.3 Facilities for Handling Test and Reference Substances
3.4 Archive Facilities

3.5 VWaste Disposal

Apparatus, Material, and Reagents

4,1 Apparatus

4.2 Material

4.3 Reagents

Test Systems

5.1 Physical /Chemical

5.2 Biological

Test and Reference Substances

6.1 Receipt, Handling, Sampling, and Storage
6.2 Characterisation

Standard Operating Procedures

7.1 General

7.2 Application

Performance of the Study

8.1 Study Plan

8.2 Content of the Study Plan

8.3 Conduct of the Study

Reporting of Study Results

9.1 General

9.2 Content of the Final Report

Storage and Retention of Records and Material
10.1 Storage and Retrieval

10.2 Retention
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A1
101
103
105
107
108

110
111
112
113
114
115
116
117
X 2
201
202
203
204
205
207
208
209
X 3

301
301
301

302
302

303
304
305

305
305

OECD Chemical Test Guideline

At Physiochemical properties

UV-VIS Absorption Spectra 102 Melting Point/Melting Range
Boiling Point/Boiling Range 104 Vapour Pressure Curve
Water Solubility 106 Adsorption/Desorption

Partition Coefficient(n-octanol/water)

Complex Formation Ability in Water 109 Density of Liquids and
Solids

Particle

Hydrolysis as a Function of pH

Dissociation constants in Water

Screening Test for thermal Stability and Stability in Air
Viscosity of Liquids

Surface Tension of Aqueous Solutions

Fat Solubility of Solid and Liquid Substances

Partition Coefficient(n-octanol/water), HPLC Method

A} Aquatic toxicity

Alga, Growth Inhibition Test

Daphnia sp. Acute Immobilisation Test and Reproduction Test
Fish, Acute Toxicity Test

Fish, Prolonged Toxicity Test:14-day Study

Avian Dietary Toxicity Test 206 Avian Reproduction Test
Earthworm, Acute Toxicity Tests

Terrestrial Plants, Growth Test

Acitivated Sludge, Respiration Inhibition Test

Xt Degradability and Bioconcentration

(Ready Biodegradability)
A Modified AFNOR Test 301 B Modified Sturm Test
C Modified MITI Test(1) 301 D Closed Bottle Test

E Modified OECD Screening Test
(Inherent Biodegradability)
A Modified SCAS Test 302 B Modified Zahn-Wellens Test
C Modified MITI Test(11)
(Simulation Test)
A Aerobic Sewage Treatment:Coupled Units Test
(Biodegradability in soil)
A Inherent biodegradability in Soil

(Bioconcentration)
A Sequential Static Fish Test 305 B Semi-Static Fish Test
C Degree of bioconcentration in Fish
D Static Fish Test 305 E Flow-Through Fish Test



X| 4 & Health Effects
(Short term toxicity)
401 Acute Oral Toxicity 402 Acute Dermal Toxicity
403 Acute Inhalation Toxicity
404 Acute Dermal Irritation/Corrosion
405 Acute Eye Irritation/Corrosion 406 Skin Sensitisation
407 Repeated Dose Oral Toxicity-Rodent:28/14-day
408 Subchronic Oral Toxicity-Rodent:90-day
409 Subchronic Oral Toxicity-Non-rodent:90-day
410 Repeated Dose Dermal Toxicity:21-28-day
411 Subchronic Dermal Toxicity:90-day
412 Repeated Dose Inhalation Toxicity:28/14-day
413 Subchronic Inhalation toxicity:90-day
414 Teratogenicity
415 One-generation Reproduction Toxicity
416 Two-Generation Reproduction Toxicity
417 Toxicokinetics
418 Acute Delayed Neurotoxicity of Organophosphorus Substances
419 Subchronic Delayed Neurotoxicity of Organophosphorus Substances:
90-day
(Long term toxicity)
451 Carcinogenicity Studies 452 Chronic Toxicity Studies
453 Combined Chronic Toxicity/Carcinogenicity Studies
(Genotoxicity)
471 Salmonella typhimurium, Reverse Mutation Assay
472 Escherichia coli, Reverse Mutation Assay
473 In vitro Mammalian Cytogenetic Test
474 Micronucleus Test
475 In vivo Mammalian Bone Marrow Cytrogenetic Test-Chromosomal
Analysis
476 In vivo Mammalian Cell Gene Mutation Test
477 Sex-Linked Recessive Lethal Test in Drosophila Melanogaster
478 Rodent Dominant Lethal Test
479 In vitro Sister Chromatid Exchange Assay in Mammalian Cells
480 Saccharomyces cerevisiae, Gene Mutation Assay
481 Saccharomyces cerevisiae, Mitotic Recombination Assay
482 DNA Damage and Repair, Unscheduled DNA Synthesis in Mammalian Cells
in vitro
483 Mammalian Germ Cell Cytrogenetic Assay
484 Mouse Spot Test
485 Mouse Heritable Translocation Assay




EEC AMf6X} £7Huied

(197949%)off 2| =29
PSS AFH M AL

Polymer- & &:
X2l = A

£&3/d:1,000kg0] A

MR 2U8%

)
(8 = )Substance Article & MER2 U0
Preparation® A& o2t Hlue
EINECS ZAH(19906%15% 2 E) MYER
!
f ]
Risk €& Risk Q&
udwe
Mysietgd
i ]
MRlEIX| ¢t8 Meld: "o ozt
Hlue
AR 3

— 19814 9% 18Yo| T Al
I X| 2t 2 Momomer 2% O| Al &R

ECEIA)  1,000kg0l SHECHA)(E MSE 100kgol )
— uoo ma 230l AAMI(IYHE Ts)
FUHD 24

2™ A Y Xl &2 (Base set, MPD)

— I YR LB Y

EC 1043 (4 &I A| 45 H)

EE=

Sl 3of MY(MYeRd U Uate US)
— #8% Z0/of uja}t Level 1, Level 2 9
Al”AA( M go))

— MSDSA} M (France, Belgium, England W 4)
—— Label (S phrase, R phrase EA|, 97§ 20{)

AAT

— $|ﬁ-§ sa&7H

A
s

&

Q% 1D EC 38AM Iotmel AFstgn MAF Y W A



OECD 2t 3o| ARstetBE MIAof BHEA 2382 QUCHAEE ol &
£8t2{= X YUo] UCH. EWE AAM UMMXIZ DIHE 28 SHYAYS
Ay WEsts AolY=d oAz 1981 517HolA 19904 S5 Y
Al 7870el AlEywE A7 HWYIETslo] HEA  A”X| M M(0ECD
Chemical Test guideline, ¥F4)® W5t o|o] 2 7sto] AMYE XZ2E 3
Moz QxsiZ=0 UCHOECD 1984, 1987). MME UXMA xlrol ME|M
HEE 20810 1981 0|ALE] APYAY2R SYAYLIIE(CLP, E5)8 B X
silen ofxjyoz oMM X229 K8HA U ItetYi(Risk Assessment)®& Of
st oLt ol 0|32 wWwg w22 YCH o]2{eH O0ECD of A8 ZHH A}
U8 HYUS EC SSMINE2 Hxs| E4300f UREHUBAUE MASD 9
CHIOd 1).

1-2-3. O/3off YoM SttEH AMOMNIY INES

ojdof UM =tstEd AMAMY IFHEES2S I YEMEY SHA
T, SMHAYEXY2Z e 4 A

A BHUEY FAHY VY UWES E 6 LUCHEnviron 1988). 0] ¥
E2 i AYMYIL W o 278t 1 EUE MY U Y&
7b RAECEE of IFAMUUE HEY AUl APyl wat 3 H 37t
X2 BRUCHL AEUESMNEYLS 2Z % ol ot d¥Aug a8
3o RAMEIYFUTEYS BE AP YN, o Ot uME
Atrst elgdtel Yol utet AL ZAEA Q¥ (Benefit, CostE )2
Z ¥ (Balancing) & ZZX3l1 D20 =8A¢MANYS Zztol cigt Aol
Lb ZAAE A dEecc(HdEdel) 21€X M JHs M (Technical
Feasibility)® SMM2Z 12{5l0{ 0|8Y & UE MHI=T 3 Mo Y
4 Ha Jaeg W3 o|E o/gstol RPAHRE MW 3 ZAI MRV A
MR olMolw ClA| A8 HEY UL YCHMerrill 1991, Oshima 1991,
Scala 1991).




X 6: Laws and acts related to exposures to toxic substances and

chemical regulation in USA

Law Admin. Regulated
Agency Products

Regulation
Model

FDCAct FDA Food, drugs, cosmetics,
food additives, new drugs,
animal feed additives,
and medical devices

FIFRAct EPA Pesticides

AEAct NRC Radioactive substances

FHSAct CPSC Toxic Housedhold Products

PPIAct USDA Food, feed, color, additives,

Risk (Food Additives,
cosmetics)
Balancing(drug/
medical devices)
Balancing
Risk
Risk

and pesticide residues in poultry

OSHAct OSHA Workplace chemicals
PPAct CPSC Packaging of hazardous household

products
CAAct EPA Air pollutants
HMTAct DOT Transfor of hazardous materials
CWAct EPA Water pollutants
MPRSAct  EPA Ocean dumping
CPSAct CPSC Hazardous consumer products
SDWAct EPA Drinking water contaminants

RCRAct EPA Solid waste, including
hazardous wastes

TSCAct EPA Hazardous chemicals not
covered by other laws,

includes pre-market review

FMSHAct  DOT Toxic substances in coal and
other mines
SARAct EPA Hazardous substance, pollutant,

and contaminant at waste sites

Technical Feasibility

Risk
Technical Feasibility
Risk
Technical feasibility

Balancing
Balancing
Risk

Balancing

Risk
Technical Feasibility




E 6(AR)

AEAct
CAAct

Atomic Energy Act(1954)

: Clean Air Act(1970, amended 1981)

CPSAct : Consumer Product Safety Act(1972, amended 1981)

CWAct

FDCAct
FHSAct
FIFRAct:

Clean Water Act(formerly Federal Water Control Act, 1972,
amended 1977,1978)
Food, Drug, Cosmetics Act(1906, 1938, 1960, 1962, 1968)
Federal Hazardous Substances Act(1960, amended 1981)

Federal Insecticide, fungicide and Rodenticide Act(1948,
amended 1972, 1975, 1978)

FMSHAct; Federal Mine Safety and Health Act(1977)

HMTAct : Hazardous Materials Transportation Act(1972)

MPRSAct: Marine Protection Research and Sanctuaries Act(1972)

0SHAct : Occupational Safety Health Act(1970)

PPIAct : Poultry Products Inspection Act{1968)

PPPAct : Poison Prevention Packaging Act{1970, amended 1990)

RCRAct : Resource Conservation and Recovery Act(1976)

SARAct : Superfund Amendments and Reauthorization Act(1986, formerly
Cmprehensive Environmental Response, Compensation, and
Liability Act of 1980)

SDWAct : Safe Drinking Water Act(1974, amended 1977)

TSCAct : Toxic Substances Control Act(1976)

CPSC ; Consumer Products Safety Commission

DOT ; Department of Transpotation

EPA : Environmental Protection Agency

FDA ; Food and Drug Administration

NIOSH : National Institute of Occupational Safety and Health

NRC : Nuclear Regulatory Commission

OSHA : Occupational Safety and Health Administration

USDA : U.S. Department of Agriculture
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DAY1 PMN
RECEIPT

DAY8-12 CRSS Drop for some polymers
MEETING meeting select criteria(25%)

DAY9-13 SAT
MEETING

PMN-DROP o
DROP/FOLLOW-UP DAY15-19
(50%) FOCUS TEST MARKET EXEMPTIONS GRANT OR DENY
EXPOSURE-BASE MEETING——{E POLYMEREXEMPTIONS GRANT OR DENY
5(e )CATEGORIES LOW VOLUME EXEMPTIONS GRANT OR DENY
(15%)
STANDARD  DAY23-27 DAY44-48 DAY57-65 - DAY72-75
REVIEW WORKPLA 1D-COURSE——HERDVET NMB OPTIONS
(additional MEETING | MEETING BRIEFING | MEETING

concerns{10%)

(1stDRAFT (2ndDRAFT (Final DRAFT
DAY38-43) DAY56-58) DAY66-71)

| |
REQUEST ADDITIONAL DAY74-78 DAY79-82

RESOURCES TO DISPOSITION MEETING: DIVISION
ADDRESS CONCERNS DROP or DROP/ DIRECTORS
FOLLOW-UP BRIEFING

DISPOSITION MEETING:

DROP or DROP/ POST-DDs
FOLLOW-UP (Regulatory
Action)

AA/OPTS:
SIGNS 5(e)
ORDERS/SNUR

2] 2: New Chemical Review Process(Standard Review) in USEPA



E ARE olme X2E YA R CHCulleen 1991, BXR{ILBHEEAS®

ECHE MAMYY2 S0 228 H2Y2Z A A7 100,000kg0| A A
U= SBAC PR 22X BRY W AU dE XNR(RMSMAY
AIR2 M Ames test MF S| L MESE 0|88 In vivo Micronucleus test,
AUSHYXAZZM HIE 0[S 28U oIS HUISN W IMATSA)Y &
ZLYYRR(96A1Z ZRIMSY, 48412 B ZHSH W 9642 o8
ASMAIY xt2)8 237%CHEI9). 19884 2%0|F 90U 7tx| 5570 g X o]
H ALE| A CHCulleen 1991, BAR{LEHEXZA® 1991).

¥ 7 Statistics through fiscal year 1990 Persuant to TSCA 5(a).

DATA on Submissions:

PMN Submissions{since 1979) 14, 521
TMEA Exemptions(since 1979) 522
Low Volume Exemptions(since 1985) 1,662
Polymer Exemptions(since 1985) 1,371
Total New Chemical Submissions 18,076

Data on Regulatory Actions
Section 5(e) Orders Issued(# of PMNs) 522

Section 5(f) Actions Issued 4

Withdrawn in Face of Action 738

Upfront(Voluntary) Testing Actions 351
Total cases Regulated 1,615
Notices of Commencement of Manufacturer

NOC’s Received 6, 449

As % of Cases(PMNs) Reviewed 41%
Data on 5(e) Exposure-Based Policy

Signed Consent Orders{Since 2/88) 55
Prenotice Consultations

Average Per Year 1,200
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et p|3 et/ (o) FYATE ) 19834 Risk assessment
Fedeval Government: Managing the Process(NSA/NRC 1983)2}= #{|R 9|
P MYt 2T BEIME WIS 2UUYYS LIEIU= HBE

HUYolMe RMLMAE #A
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L=
£yt

P”YYotet olof 28 YRIUMESY U8 233 etgAU A

X 8 0/3olM 48| MAtzjE B8 X Categories

(PROBLEM CHEMICAL CATEGORIES)

ACRYLAMIDES ACRYLATES/METHACRYLATES
ALIPHATICAMINES ALKOXYSILANES

ANIONIC SURFACTANTS CATIONIC DYES

DITHIOCARBAMATES EPOXIDES

HINDERED AMINES HYDRAZINES AND RELATED COMPOUNDS
ISOCYANATES NEUTRAL ORGANICS

NONIONIC SURFACTANTS
POLYCATIONIC POLYMERS
QUATERNARY AMMOUNIUM SURFACTANTS
SUBSTITUTED TRIAZINES

PEROXIDES

POLYCATIONIC POLYMERS
SOLUBLE ZINC COMPGUNDS
VINYL SULFONES




T 0 Summary of Exposure-Based Criteria(All non-polymer PMN chemicals
with estimated production volumes greater than or equal to 100,000
kilograms per year)

Exposure Criteria Description of Criteria

1, SUBSTANTIAL OR SIGNIFICANT HUMAN EXPOSURE

1-1 WORKER

o High number of workers exposed )>/=1,000 workers exposed

o Acute worker exposure >/=100 workers exposed by
inhalation to »/=10mg/day

o Chronic worker inhalation >/=100 workers exposed to 1-10

mg/day for >/=100 days/year
>/=250 workers exposed by routine
dermal contact for >/=100 days/year
1-2 CONSUMER
o Consumer exposure Presence of the chemical in any
consumer product where (1) the
Physical state of the chemical in the
product and (2) the manner of use
would make exposure likely.
1-3 AMBIENT GENERAL POPULATION
- Significant exposure
o Ambient surface water exposure >/=70 mg/year of exposure via
surface water

o Ambient air exposure >/=70 mg/year of exposure via air
o Ambient groundwater exposure >/=70 mg/year of exposure via
groundwater
- Substantial exposure
o Aggregate ambient exposure >/=10,000 kg/year release to
through surface water, air, environmental media

and groundwater{where leaching
from landfill is expected)
1-4 Testing Requirements: For those PMN substances meeting significant
or substantial human exposure criteria and warranting testing as
determined by the Agency, chemical manufacturers may be asked to perform
some or all of the following health "core” tests on the PMN substance:
1) Ames assay 2) Mouse micronucleus 3) 28-day oral toxicity
4) Acute oral toxicity
2. SUBSTANTIAL ENVIRONMENTAL RESEASE
2-1. SURFACE WATER
SurFace water release >/= 1,000kg/year total release to
surface water with calculated
estimates after wastewater treatmen
2-2 Testing Requirements:For those PMN substances meeting the
substantial environmental release criterion and warranting as determined
by the agency, chemical manufacturers may be asked to perform some or
all of the following environmental "core” tests on the PMN substance:
1) Algal acute toxicity 2) Daphnid acute toxicity 3) Fish acute toxicity

- 18 -



ZRE AP YEste IPYLE 22PN olEd Z AYIH ZH2 Y
AWt Consistencyt 7|&X XA BF8I0 iyt 22lsto Y
Wyt Mol fetdo|c &/ &7 I3 HIOX|H “inference guideline”§ Af
Y WL JISIRUCE o BEIMe DHWHE2 0|F ¢HRESHEU ofvgl
#d 2 oM B3t Usd HYPMHHIY B2 Rzt

(Hazard ldentification), R ¢+ 3 J7}(Dose Response Assessment), ‘=& 2}

o0x

i

I J}(Exposure Assessment), /¥ A BtH(Risk Characterization)& 4THAR
A8t & X8t ICH Environ 1988, Merrill 1991, Scala 1991).

2} SAMY YILX| Y (Assessment Guideline)Q! HIX|AHQ| AL 2t Br{Y
2 YWEstd U=d AS M3 UCH USEPAE= 198644 et Al 8 A (USEPA
1986a, 1988c), to|¥ A S7A(USEPA 1986b), Sist8X gl UZAAYY
(USEPA 1986c), YRS A0 o|AAH SOl 742t BH(USEPA 1986d), =& 1
JH(USEPA 1986e, 1992) & 5712 Woix|dg wWEE3tD 19884 0f M (USEPA
1988a) B &AM AIS A (USEPA 1988b) HWIIA|HE WEIYSH MHSM, ©
AKY, HSY YIXUE U¢EY oYolct. = A7 W IESYEY A
Aol MIEElE SAMAY SRS MBHstol H|SHULU2 B8 Yoo JYHME
KXY SHe=2 0|22 Zt BXE= AYX|H(Testing Guideline® WESIZ
QUCH  EPAS| Z<2 1987 JHYBIU ST ((USEPA 1987)) Wo|¥ 4 AEXIHE
19914 22 M2 Ji™ < CH Dearfield 1991).

oj3oiM B8 d FHESO UM Soltt M J|E stetgie 7X
E A% SHAIXI g Eet ofe HE AIZ20M MAXYR FTED
UCH= HMolct. S3| 70| Tyt siet8x FA LYol MYHO uat A
w2t MHR AMYEYUE JUstD SMHUITE FUSIK| ®eW Qe dct 1
2Lt o2 et AYHETAHS Sty ddof IR IHL ELU2E FAISHA
L Adof UL SHUE FTSe KFHAII HYUo S8/ HusE
QUCH UM KSAHAUIXNZE J|ve2 YN IAE SN2 5t 8

HEU K4 Ao oY UHD X2 SYSK oMK 2 AYHEL




ol ZYolM et D|IFAWHES SAHAUIE I MAMHoz Yo
2 FUUCOE X2 19784 118 EHUFAMM(DHHS)2 D|2IFIISAAHY
(National Toxicology Programme, NTP)& AR &} CHNTP 1991a, 1991b). O]
7212 1), EHYUSHUS SHUEE YOl 2). IE oMdUolM AlYHY
stetgdel +8 w20 3). RNYI U0 UE Yo 248 FIHQ
AMYYE HYstl RIME UAYCR2 MW SAIIE SMo= Z7sin
4). BRI, AIFCUA, J1dM W IVolH KHAYEALD} 0 YE B
Che 471X [EoOlY HAjolx HWs| FSslT Uc 19900 U A
NTPE ISt ARCHME HARMAM M8} 57 J|2Ro2 I 21 (NIH)
thal IYAAIANCT)QH IYLAL 2N AIA(NIEHS), A F2|2}2(FDA)
3t ALK YA MEHNCTR) , RSB Y UE SSHY(ATSIR) 12|10 MUY
22| MEl(Centers for Disease Control, CDC) A8} 2YZESHMEZIAITA
(NIOSH)OIZ2 0|3 AWM 2LoIMe Biet8 Mo KA HP(oofmol otx
4, BERY, NUSYHE) YNE 4R NS JYCHY 3).

1X} SA MY A A= NIP Executive Committee?} &}0 NTP Board of
Scientific Counselors?} 1A} SAMXIZAMAIE G eHotc), =AMALEe 2
¥2 2" 4o Liebd Biet o] CECoF EAMSH A|YRME|(Priority
List)of 2|5 AIYHEUE M3l SAMAIE HYsta AAsie J|&
Stet8 Aol SYUXIZE opetch.  1987AKE 1991WADEA| NIEHS, NIOSH,
NCTRS| Alof&tE CiRE2 NIEHSIF RIX|81D UoD 24SMAU], A4
HUYY, SyAYwye eaMdo 3 |AM Aol MYgED Aoy of
FE eoR4UF0ict. SMHENYIE MEQMEN, HsA, wetA,
HSY, MAULSY, MASMol FeEoko/ch, 3HH Qg SEY
(Agency for Toxic Substances and Disease Registry, ATSDR)E& 19864 74X
¥ Superfund ol 271 2Z¢A QM Set8A 2757 ztztol ofstof
SYYEE WUL Toxicological profile® Weista QLCHATSDR 1991a,
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27l 3: Organization of NTP
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% 4: Toxicological Evaluation Process of NIP

TOXICOLOGICAL EVALUATION PROCESS
NATIONAL TOXICOLOGY PROGRAM

CHEMICAL > CHEMICAL ] HEALTH & SAFETY INFO
SELECTION

NOMINATION
ANALYTICAL CHEMISTRY
l GENETIC TOXICOLOGY
LITERATURE CHEMICAL DISPOSITION
REVIEW
A
[

STUDY SELECTION,
PROTOCOL DESIGN

IMMUNOTOXICOLOGY e

TARGET ORGAN STUDIES ;
TERATOLOGY e 120AY AND
REPRODUCTION 13.WEEK STUDIES
NEUROBEHAVIOR l,
2YEAR STUDIES
| SRR —
|
| —JOUALITY ASSURANCE———————
PEER l!nsvusw
y Y

TOXICOLOGICAL CHARACTERIZATION OF CHEMICALS
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1991b, . ATSDR/EPA 1987a, 1987b, 1988, 1989, 1990, 1991a, 1991b)

1-2-4. YEo| UM tHUSH WY FHUS

Y=ol YoM BetEA A RE2 S8 A W MZE S
2ot HE(SAY)D =S Ao 2| 8tCHKazana 1991, HBELEHE
HAER 1991, HA{LEHEEAY 191, BAFHEREHER 1990, {LFE
1992. BAue g ST Aol SAR FAH MR W JEHUS
Ag elgch YEO|ME ststgAs M EN, XFHASHY, MIE
Sxsietgd, N2F SYUSAUSYU2 2= ol OF 50Met ol A
nEetgd SARE AMAlZatol oiet c=ch RS §2 AW ool F
Aol ZRstol ADSetEA MEHHNL MEEFHHE RMUY2ER Yo
MESAMO O otXBletB AR DAISlo] ATt AEsiyo] & HE
=EMo| Yo ZE SAMAAE 23733 M1F SYHLEUR YO
MBEEMO0| oLt EaliMol W Apes test, YA o] 4AIY, 28% ot
MEME SAHAYES MBI 2EUMo] ZTto] &Y (Strongly positive:
>1000 revertants/ mg)Y AL X|AMetgAUz BEREX| 42U o KYe
Non observed effect level(NOEL)O| 10mg/kgO|8t0|2 2742 ¥ol# A Algol

1-

ARl et 2 Jiel wolA AP Y JM(IZEAWolel FR
1000 revertants/mg, AMRM0|AAIHS Z#e VHMES 2047t ojdE RBOl=
=591 D200| 0.1 mg/ml0|3}Q! HR)22 QUMY AL X|WESHHBIUZE 2
BEHCHSYA 1992). XMt AU2 THSAH MA/RI|EY, dAYS Al
e Wato] UMY AR XN2E SHusdzE BERE AR O
0|2 g YdEoME ztol MY &= HAYBHUS =SV
Ao o7 SEMAAE ot AFstgAel MIste X Yol oA
“HolRAMAlY, stergalo waMe ofY 4 U wolEMAY E& 2d
WetMAlY Xt2"E MESjol PoH=SAMeI MR URIY)D WS R
MEMEYUD WAMEBUE SAl0 FYMYstol d2s] 7xsta UCh

0




EY B U MYE AYX Y(Testing Guideline® WEBI Qo
U 8 7| ES g IME T SHUIE 28U IUYMAYA, 2
UAUE, IUITANY, Yo AA2 A, IY2yoina, AdojerE
YHIL, UAATAIZ A, UEHIO|QOIMO|HIMEIS HTAE SUSD
U260 (x) Yot MEL, (Xf)I Ao otn 2 ME}, U2FFHE ME},
(AN ESSBUMMEEMELS ALMI| 20| BefBAC SANEE X A5
MBst HEE 3t UCH 4 B 1989). E 102 0|2, Y&, ECZ S A
oMol dl7stet8 A MAlet Y Yo SN Qo 2io|cH B A(LEY
HER® 1991).

1-2-4. T30 UM BABH MY} INYS

T3olMel ststgAe A WHS F 110| LEIY viet 2ok o
M W7 W IEE A RE|M MAH: TRl QSIS R Ay (2
M)A UAATRAY(=F8)ol 2 s¥Wech MRYBUE ADslEE
Ahe RSfEHA] Ut sletg ol SASo A A2E MB oo} st
RN BUIYOME SHSY, Hol¥N, HMAIRE YIS A| 275
7Y, 85Y, 24MESY 5 ¥To| URsiClD YMEE X2 7o
CHZEX 1991). 92 JHRE ARQhy A|®AMA M83X 7o o5ty AR
stet@aol RUMMZAL W AU “0|MEE 0|83 RS0 AlY
I EZRF HISMEE 0|8 UMM o/ AMAY T 0|2 SSojAo HAYE
L' & U AYolLt YAMAY 0|2 80 YSH =S IA| 92-255 Al
THUBE RMHZA W MAIIF M3Y 31xof 2sH DMER 0|3
SHEAUHOAY U ZRR HYMITE 0|8 M o|MAIYHY 0|2 ES
olegfel T AUE £ UL AY'S AUAY, SMRIAMAYE ZSEE i
Mol SAMEE o|83t= wWolRMAY So=dcta RS Yoy 03
OlLt dE2| Heot gl 2 xgol X7t QMSASHUE 7H517] o 3
AR YAYESUE FABLI| 1% QK| BEUSO 2 (USEPA 1986b, BB
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2% 5: Regulations of new and existed chemical substances in Japan
BIODEGRADABILITY TEST * B oty

L—— not persistant FREE MARKETING
persistant

BIOACCUMULATION TEST

l————— accumulative FULL TOXITY TEST

not accumulative harmful

CLASS 1 SPECIFIED
SCREENING CHEMICAL SUBSTANCE
TOXICITY TEST: (REVERSE-MUTATION ASSAY)

(CHROMOSOMAL ABERRATION)

(28-DAY REPEATED DOSE TOXICITY)

FREE MARKETING

not liable to be harmful

liable to be harmful

DESIGNATED CHEMICAL SUBSTANCE

ENVIRONMENTAL POLLUTION

STUDY ON HARMFUL EFFECTS: CHRONIC TOXICITY TEST
REPRODUCTIVE TOXICITY TEST
TERATOGENICITY TEST
MUTAGENCITY TEST

harmful CARCINOGENICITY TEST
TOXICOKINETIC STUDIES
PHARMACOLOGICA: STUDIES

CLASS II SPECIFIED SUBSTANCE
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cRes sets AT Xt Hdo YoM HHUZMUS = FSHAZE B

E 45 AF20IE M SHMTCIE ARE UMD SYTEINI =X o

oM ofEiCte Zix BiX|&HX| 2f=CHEnviron 1988, UN 1992).
1-3. RUSY

BietEAof 2t A4s Yool HY KT MUEE RYUste MAME
(Somatic cell)OfM2] Ul 4ai{ULY)=s 88 MO0 SHUYEE |y
St WA MZE(Germ cell)ofMe] RUAUX M KRUKY)S K4 2oFoM
AMNE Tk B2Eo|ct, 53 #xf @IZHAEQ 10%7} Gene} Chromosome®]
ZY, dHid, FYo|4E |ToIMY o UKIIFolL IsREYUE of7)
8l+=0 Down and Klinefelter Disease, Cystic fibrosys, Hemophilla, Sickle
cell anemia, Achondroplastic dwarfism, Hypercholesteremia, Hypertention,
Pyloptic stenosis, Glaucoma, Allergics, Cancer, Mental retardationO| Cj
EX QMM HEO|CHNAS 1982, USEPA 1986b). Ut2tM % XY Potential human
germ cell mutagend} Potential human carcinogen® R U3 U7} &ulsi
NMED USn olEe US| PASII QUCHDearfield 1991).

QMX} A8}t Gene mutation, Chromosome abberation, Chromosome®| £
M PN #HE2 ERSEeO(3¥y 6), E 120f LERH Bl ol ofd AlY
o] gjxfo] QUCHOECD 1987, A'H # 1991). Gene mutation® Geneld DNA
Sequence2| ®ig}® 20|83l Base pair substitutiond} Frame shift
(insertion, deletion)0| QlCi. Base pair substitution® Off|&E&=9 G:C2}
A:T2 R|E|2 Frame shift= 0|EO0| MUZLE 0 ofoj At KAMo| wigiet
CH & 7)(Brusick 1991, Hoffmann 1991).

E 132 730 YoM RHUSH AHE 273t Y LeEfd Zo|ch
oj=doll UoiMiE= =telgAel RUK Mol Ttod USEPAYL Fx 8t Y=d
USEPA:= 19862 Mutagencity risk assessment guideline(USEPOA 1986b)& Wl



2% 6: A model for a genotoxicity pathway,

UNALTERED
PHYSICAL AND DNA
BIOCHEMICAL CELLULAR
BARRIERS
CHEMICAL U - ‘ DNA
EXPOSURE ﬁ LESION
ACCURATE
REPAIR
DNA REPAIR
| PROCESSES
ERROR
PRONE ONA
UNREPAIRED
CELL DIVISION t
1 1
LESION 4
EXPRESSED
ABNORMAL CHROMOSOME
SEGREGATION
BROKEN DNA
RECOMBINATION <———— MOLECULE
EVENTS @
®SCE ‘ '
® MITOTIC
CROSSING-OVER CHROMOSOME GENE CELL © ANEUPLOIDY
1 ABERRATIONS MUTATION DEATH © POLYPLOIDY
2




a7l 7: Frameshift mutations and base-pair substitutions.

....TTA GGG GAC GCG CAT GAA.... Nonmutant sequence
222, AAT CCC CTG CGC GTA CTT....

+1 Prameshift G:C——>T:A Transversion

%
....TTA GGG GGA CGC GCA TGA A..
212, AAT CCC CCT GCG CGT ACT T,

—_———

*
....TTA GGG GAC GCG CAT TAA..
20 AAT CCC CTG CGC GTA ATT..

-

Encodes no amino acldJ

Encode wrong
amino aclds

Encodes no amino acid

-2 Prameshift G:C—>A:T Transition

* *
....TTA GGG GAC GCA TGA A...... ....TTA GAG GAC GCG CAT GAA..
42 AAT CCC CTG CGT ACT T...... +, BAAT CTC CTG CGC GTA CTT,.

e e e

Encodes wrong J kEncodes wrong

amino acid amino acld

Encodes no amino acid



X 12: Mutagenecity Testing Batteries by 3 Basic Categories of Genectic

1.

Endpoints(Gene Mutation, Chromosomal Abberation, primary DNA
Dammage )
A Test for Detecting Gene Mutations
a: Bacterial Back Mutation (Ames test, Rec assay, E.coli test)
b: Eukaryotic Microorganisms Mutation(Yeast, Fungi)
c: Drosophila Sex linked Recessive Lethal (SLRL) Test
d: Mammalian Somatic Cells in vitro(Lymphoma)
e: Mouse Specific Locus test
A Test for Detecting Chromosomal Abberations
a: Cytogenetic Tests in Mammals in vivo and in vitro
(Metaphase analysis using CHO or CHL cell, Miconucleus test)
b: Insect test for Heritable Chromosomal Effects
c: Dominant Lethal Test in Rodents
d: Heritable Translocation Test in Rodents
A Test for Detecting Primary DNA Damage
a: DNA Repair in Bacteria
b: Unscheduled DNA Synthesis(UDS) in Mammalian Somatic Cells in vitro
c: Sister Chromatid Exchange(SCE) in Mammalian Somatic Cells in vitro



¥ 13: Minimal mutagenecity testing requirements in countries

Countries Chemical category Required testing Regulating agency
U.S.A Pesticides Three tests minimum EPA
Gene mutation
Chromosome aberration
DNA repair
Medical devices Unofficial requirements FDA
(implantable Ames test
polymers) Mammalian gene mutation
in vitro cytogenetics
Cell transformation
European All industrial Two tests minimum EEC 6th Amend
communi ty chemicals in Ames test
(EEC/0OECD) commerce)lbut in vitro cytogenetics
<10tons of
production per
year
All industrial Two tests above plus in EEC 6th Amend
chemicals with)> vivo cytogenetics and
10 tons of mammalian cell test
production per for gene mutation
year
All phamaceuticals Same as chemicals over
10-ton production
Japan All chemicals in Two tests minimum
commerce not Ames test(special MOHW, MAFF,
MITI
biodegradable version) in vitro
cytogenetics
Canada Depends on expo- Two tests minimum
sure levels (LOCI)
(levels of concem, Ames test MOHW
LOC) in vitro cytogenetics
Korea All chemicasls Three tests minimum MOE, MOL

Gene mutation
Chromosome aberration
DNA repair




L &AL 1= Germ cell DNA £ &= Chromatin constituent®} BtE3}2{L}
MAME o/ 2% SCE, UDS, HJMxjoldg usi= 84, 24, oigd, Y
SHMYE 43 ™xie J|¥ JlsoldolLt fEig Hacl WS MAE HEHE
FUdctE MUE X2 Us EUS YA d¥8 F= 30| H Human
germ cell mutagenecity A|EOAM <Al 874, Mammalian germ cell
mutagenecity testA| ¢AMol BA, XIMOZ RMEX| o& Mammalian germ
cell chromosome abberationiA] UYAlQ! 2%, Mammalian germ celll} Ht83}3
Big|H A 0] Aol BASL Potential human germ cell mutagenO|2t3 3%}
Ct.

USEPAE 0]23{¢ RTUKHYYUIIX|IHO a2t HINHeZ RUSYEIIE <
3t QMEMAIYX| & (Mutagenecity testing guidelines)® MAIZHAE S QUCh
(Dearfield 1991). 24 BAURSEUR, ®UAY(0ffice of Pesticide
Program, OPP)+= 7|Z& Guideleineoff 2|7 7|Z 3% BAULS 88 LARSYEN
MIAXPoA I E &= Alfo| dYeIsto] MEXOH BURU2Z K22
E8A ME=E HHYHEBH HHY Ho|WMAY Set® MIsto Aol W
Qe AYH RIAYE XATICE F0|0 AYHE OS 27 UUX| otdx|
AYY KNR2E F35l7| @l5lof 1991 289 =2 Yol W WAHOFE
g8t Alge=se 33 83 ol I CHDearfield 1989, 1991).
Salmonella/mammalian microsomal assay= B10|® A8 X 0| Frameshift®2lJ}
Base pair substitutionEQI7}I8 &7 & 4 USH AHZFI} & L3N U
cH(gXMYY §4), Ayo| o|stH MMAXN2Z o= U AIYXIRE
b BRI R&84Y HW™ol oty 2o MEYE|ACHMaron etal 1983,
Arlett etal 1988, Ashby 1986, Auletta etal 1988, Kier etal 1986). 1&
L} Mutagenic risk AssessmentA| ProkaryoteX C} Eukaryote®, Submammalinan
cell 2 C} Mammalian cell® 0|88 Gene mutation® {AMst= Ziol O] {8
8l Ames test®=C} L5178Y mouse lymphoma cell® 0|&%t Chromosome

abberationO|L} SCEEX 0| K 0lZ5t7] W20 gene mutation® Of & 5}7|




2| 8] Ames test®} Mammalian cell culture assay® SA|0 B22|2 &
Cl(Appelgate 1990, Arlett etal 1988, Auletta etal 1988, Fox 1988, Moore
etal 1989, Tennant etal 1987, USEPA 1986b). CtE3F Risk assessmentA| In
vitro Xt22C} In vivool M2l CHAL, DNA repairs, AESHHU(ES, &
=, ofjM, wtH]), BN HISHE FEAN UEUE Invivo XIZE FAI8}
7] O|20| ChromosomeOf CH$F UYER HI| 8 A|@S22 A Mouse bone
marrow{| A 2] Chromosome abberationi} Micronucleus® &AM 3lE= In vivo
cytogenetic assay® MEHWS|QICl(Legator etal 1988, Mavounin etal 1990).
SURSEUI, FFEAMN(0ffice of Toxic Substance, OTS)E 19914 2
2 ol W UAMoFE 2T AlgYFE YA CHCinino etal 1990,
Dearfield 1991). OTS& TSCA 4Z0] 9|7 32}2t82%0| Heritable Germ cell
mutagen®l 7} Carcinogen®!7} &Ql13l7f |8 wo|HAMAY Ist=d
Heritable germ cell mutagen® QI8 ¢|3{A 19794 0|8 Gene mutationil}
Chromosome abberationOfl Ci3t A& HE2 I8 £ Y+ Test scheme®
O 99t a7 1034 o] FHBIAU20{(Dearfield 1991) Y gH3ofl 9lof
MY AIXHE ORE0] o3t FAo Ajgx|Hol ¢ojof UCH= A= &

AU £ AUCHRMZ 1992). 0| Test scheme 3THA|(3 Tier)2 FAEIUCH

TIER I —Salmonella In Vitro In Vivo Bone
Test + |Gene Mutation{ + | Marrow Cytogenetics:
Aberration or micronucleus

¥ In vitro gene mutation{CHOICE)
(a) Mouse lymphoma L5178Y cells, tk locus, small and large
colonies
(b) Chinese hamster ovary(CHO) cells strain AS52
(c) CHO or Chinese hamster lung(CHL) fibroblasts(V79) cells
plus approate in vitro test for clastogenicity

% 8: Current OPP mutagenicity TEST SCHEME



TIER I—Salmonella NEGATIVE|In Vitro NEGATIVE [No Further
w/wo activation Gene Mutation Testing
w/wo activation
POSITIVE Bioassay
Positive Trigger
NEGATIVE
TIER I1 Drosophila SLR
POSITIVE Bioassay
Trigger
TIER I1I Specific Locus
POSITIVE
Potent Human Heritable
Germ Cell Mutagen
13 9: Former OTS Gene mutation TEST SCHEME
TIER I<In vitro NEGATIVE|In Vivo NEGATIVE INo Further
Cytogenetics Cytogenetics Testing
w/wo activation
POSITIVE|Bioassay|POSITIVE
Trigger
NEGATIVE
TIER II Dominant Lethal
POSITIVE BioaSSay
Trigger
TIER III Heritable
Translocation
POSITIVE

Potent Human Heritable
Germ Cell Mutagen

% 10: Former OTS Chromosome abberation TEST SCHEME



Gene mutation scheme( 13 9)0fAM %= Tt oM Salmonella test®@ R 3
st |AHY WS Mammalian cell culture® O0|&%t In vitro gene
mutation assay® R F38}UCt O] F£ AlYo] 25 SAo|H O oA A|HE
P8R AU2H stLietes FAMo|W 2CHAIZ  Drosophila sex linked
recessive lethal assay(SLRL)E Q2I3Iglonl AU Z#L X3cHH=z
Visible specific locus test8® 228912 C}. Chromosome effect scheme( 1
2 13)ofME 1THAIZ In vitro cytogenetic assay® QR 8} MY AR

In vivo cytogenetic assayB 2 I33I%120{ 0] & $tulels LMY 2HL 2

gl

A2 Rodent dominant lethal test® 21 3IU20 TFE SAY AL do|a
AMYE 8K UUT L¢AMY ZLR Rodent heritable translocation assay
B 27 8UCt. o|m 5 Test schemeOA] X CTHAof &3l 43/ Alge
Intrinsic mutagenic potential® Screeningd}?| @8t Zio|2 SHim CHAO
&= 2009 AY2 setE A MM 4AMolel =gs3t Germ cell DNASL
o 4EXE oRE 27T UolH 3TA o K3t= AY 2H4F stLiete &
AM0|™M Mutagenecity risk assessment GuidelineOjA XjA|2F H}X{ 3 Potent
human heritable mutagen® 2 EBFE{QASLI 19914 2% o|F A= QcCt.
O|® Scheme0| MZ SYXNE 2IEUY o|R: FHO| w2t Gene
mutagenO| 7{L} Chromosome abberation RLWEEO0|AU?] WEo|H HIEA|
Defined Genetic endpoint& H MUY £ U&= A|Yor Medg|o] SCEL} UDSE= X
QE|UUCE. E3H oTsE 19824 0|2 TSCA 4Z0f 2/ Potential
carcinogenecity O|F AP Z M |2 H10|HAM Test scheme® O|R3510{ %t
C}. Salmonella test2} Drosophila SLRL AlY S AAMQ 23, In vitro
gene mutation Ajgo| <A A2, In vitro &= In vivo chromosome
abberation assay?} UMY WAL 24 WA M AR (2-Year Carcinogenecity
test) @& 2P AU2L} 19914 o| & WM Y.

TSCA 5&0f 27 U72et8d dAitol fUoiM wHo|¥ 4 AIYE Exposure

based testing, Heritable genetic effect, Potential carcinogen® Oi|& 5}7|



Q8 AL ElLL TSCA 5Za®¥ 2 NEXtofA HolpMAYE 232 £ Qlch
utetM oTSE MEE LUE Mt PZHMTAO 2Hstod HWotstL
19894 o|F A ARZEO] 100,000 kgo|Atel PMN EAQ A0t Ames test2} A
MY XI2& F 8ot Jgu FZEMTARZ Bot 74 Mol 42U 5
Zeol| 2|7 Ames test2t AMAIYUE 2730 YHY P 29 YAHAHY
£ @3stct, a8t MZEXo|A ©0]/2i0] De Facto Ban(Actual Ban)22 i
8o PMN& H 3813 Zgrol UL

2L} Willamburg meetingS Mutagenecity testing® Q¥ Sof gt 4H
8|9} (Arni etal 1988, Ashby 1986, Auletta etal 1988, Ennever etal 1988,
Kier 1988, Lave etal 1986, Legator etal 1988, Tennant etal 1987)2} USEPA
o MSAMIIIX|ZI(USEPA 1986b)S HetE Xxlg2o] 2 H3t0{ Heritable
mutation3} Potential human carcinogen®| Of& & 4 U A[YX[HL 2|8

Test scheme® 19914 O|F & 11} Zto| 21™&t9icCt (Dearfield etal

TIER I —Salmonella In Vitro In Vivo Bone
Test + |Gene Mutation| + | Marrow Cytogenetics:
Aberration or micronucleus

TIER I1 Interact with Dominant Lethal Test
Gonadal DNA

TIER III Specific Locus Heritable Translocation

|

Potent Human Heritable
Germ Cell Mutagen

3% 11: Current OTS mutagenicity TEST SCHEME



1991). & ctAH oM Gene mutation} Chromosome abberation® S A|0f AlA|
& UL I8 28 Ao M= Drosophila SLRL CHAl M XIMZ & 0|88 UDS,
SCE, Chromosome abberation A|® 2} Dominant lethal test® R P 8IH A
d 4R 3JCHAAEE 2380 UMY 24 Potential human germ cell
mutagen?l 7t ZAHEICH 2 WAHAYEE 23t = H A &{3t=
MY 37 25 LMY WL £ Ames testf£ In vitro gene mutation
test?} In vivo chromosome abberation test 27| HA| Y¥AQU HLE XN|THs}
3 Uck. & In vivo chromosome abberation test?} Bt Al QFAM 0|2 Gene
nutation test’t Y4 FR 2Y YAMAYEE 228t 37 AHE siut
e Mol In vitro AlY 2747} YHY WRE MEE XMN2(AE SYX

, TREYTA, MUY, &Y §)8 4 M3 YAH(Data peer review)®t

2
R ANYERF o8& ZHetct.
1-4, O|AA|OIUIOIE BIEE

Diisocyanate= Polyurethane X|X0o| AIE|=0 LASLABE9
&7, Mgyol oiet g40] OTs| ClE MEo] UEHXNH HIOEZ| 2,
ASKSEE, NFAX}, LSLHUAUX, 25, gHIY, JdI3SN, EM
UMA, == & FYee oo o|8=2 UCHUSITC 1985). o|F 7+
MA =2 U S22 HAMMA QUES8AMUER FAMEIT Ut Toluene

diisocyanate(TDI, CAS No: 584-84-9, 26471-62-5), Diphenylmethane

rHo

diisocyanate(MDI, CAS No: 9016-87-9), Hexamethylene Diisocyanate(HDI,
CAS No: 822-06-0), Isophorone diisocyanate(IPDI, CAS No: 4098-71-9)0|04
19884 $H2olME 22t 177448, 464F, 308, 39.580| ASRS=UCHE
24X 1990). 0|2jolE Naphthalene diisocyanate(NDI, CAS No:), Methylene
bis(4-cyclohexylisocyanate)(MBCI, CAS No: 5124-30-1)% Q2 o| A 6749
BUBS JA0| RAISH 2ie2 223 QUCHIRPTC 1989, OSHA 1989). TDI



= 99.5% 2.4-TDIL} 2,4-TDIQ} 2,6-TDIS| 80:20, 65:35 BB 2 A% D 9
Ct.

TDIE XA 174172 M A201M 24-32 Y4 HXo|2 0. 7ng/n3 of
M XM ot ok 4.7 C - 22 C OlM €D 25 COlM & =CH(Pollock
etal 1974). &3 8+83}0f &0l wat Polyurea, COz, BiOo|RAMo| 2
A 29| Toluene diamine(TDA)O| & A &£ C}[RN=C=0 + Hz0 -- RNHCOOH -- RNH; +
COz21(Chadwick etal 1981, IPCS 1987a, 1987b).

TDIE2 BZ0| HIIEI™H S8 JteE8liEof (Bafutdoe pHR &
Tof ot} ¥t 0.5%-3Y) UM Polymeric Urea® HASIHL} 3|5
7{L} Hydroxyl Radicaloi 2|8f At8}%! C}(Brochhagen etal 1983, Hardy etal
1978). TDI& SMAMEBo| Of3l 10.5-508mg/L ST oA X|AA|F|T{ UM Sof
Ci ¢t LD502 100mg/kgO| CH(IPCS 1987a).

TDIS| €3 W7/ 30%0/3to|H 208 U0l 22 RE QoiX|Lt 28
ol AP F0{A| BEM Polyurea coated globules® HAI8l0{ Xt7|2F &2
5l ZAIF A F OfAIXIQ! mono-, di-acetylated diaminotolueneO| H}jA
E CH(Slatter 1991). ZAAtofMe| TDI J|ZFSEW AN BT E 2M35}
= YU HPLC, GCS 0] 250 U2 Lt(Audunsson etal 1983, Holdren etal
1984, Skarping etal 1991, Warwick etal 1981) o|&® £2%° Biological
Exposure indicest O}X MXT|0o{ QUX| QiC}.

TDI= dAMUolM gH840| Oj? 22 Free Forn@Z MU 4 x&
BELI|ECHE &S XX} YL BECH(IPCS 1987, NTP 1985, Slatter

1991). . &2 ¢y EGT FojYEUD w3st=n T2 xEQ

W
o

hydroxyl, amino, carboxyl, sulphohydryl groupd} 4t23}0 Covalent
bindingd}o{ CIHA S &Y M 23l=0l(Brown etal 1987) AU M MAR Qi
St 242 TDIJ} €Y Ei&= CEAQt 418510 Hapten® H A8t MX|J} IgE
8 O €487 w2 Aoz ¢ [MCH(Baur etal 1981, 1983, Cartier
wtal 1989).



TDI= 4A|Z2F U3 A X AZE(LC50/4H) 0] 70-350/m3 22 2aist gAEUS
M gAE2 MU HEFI HEEEZ AUC S4ZEF 2
3.06-4.13g/kgo| 0 SM AR AIZ2 10g/kg2 2 M Y, UF, %, I8
o7t Y E CHIPCS 1987, IRPTC 1989). TDI= E8¢2 &Z7], ¢3F, I8
Mg 3% 387 W€ IR MHEY AKX R

sensitizer)O|CH(Alarie 1973, Belin etal 1983, ). TDIoj $tel Zixtsl =&
CHAl =& SA-NUSE doy=d ol2igt SMIAULZS HAS M

Moz AMEQUA 2AM 932g 3 ACHBerman etal 1992, Berstein 1982,

2

Cvitanovic etal 1989, Finotto etal 1991, Karol etal 1991, TAP 1992). #
el MxZo|Lt Az o] ZXtol2] DI &2 SSoiAM OFEIHX|
2 8587, I8, o, X0 FAME SUstCl(Adams 1975). 0.014ug/m3
o|Ate| TDIO| =&E Z2XEE J|Ext=, MMM Jolutg, HI|s XMlE
sgolweol Yk

TDIQ| wHo|¥ Aol CHajME =3 o X7t QUCh DIEESE 0| Gene
mutation A|®2 UZE Q! Ames testE O|&8%t Ho|HAMAYMOA Purchase
£)(1978) % Anderson5(1978)2 S4lol2ta 3l 2Lt Anderson$(1980)2
2.4TDI?} 2.6TDI E&S=(80:20)2 TA98, TA100, l>535-:-«-2r<-01| CH3i M
Phenobarbital RE S9 EXst 8 YEXH2=2 HolpdE RYIA2G
NTP(1986) % ZS(1988)% Aroclor RE S9 E X3} TAI8, TA100 =z of CH3l
M do|l¥AMg QUSCtD 228tYct. =2 Ong TS (1987)2 #E2(L e A
ZZHOIM RE T A|R2 WolRAHE WM A JMAE A olE
TDIO| oistcia ZEX|of TDIJ of¢t wolHEMAE® Nt dch A

Hamster cell lineS Z QR HIUYMESE 0| 2%t Gene mutation A|YS} UH

re

Cell transformation assay® O] &%t Bio| ¥ MA|®O|M PurchaseE(1978) W
Styles$(1978)2 TDI&= ot Qqskg Hol|Xx| Uctn 228kt Uzt
Ux g AUNIS ZRE HiYMEZE 0|22 Chromosome abberrationA| & 2]

&9l In vitro cytogenectic assay® O|®%t tio|HMAHOIN



Maak-Paakkana 5 (19872 S30) A eiol TDI&= 0 019 ul/miZtR|, MDI&E 0.54
wl/ml W] WMAO AT SCEE 8o AMoic, st sl in

vivo Chromoscme abberrationi{82! 2WZHEQ Bone MarrowMZE 0|88
Micronucleus A|®O{M Loeser{id83)= T} 80:20 B%E 0.352 1.06ug/m38
Ch rat®F CD-1 micedf 3t& GAj7r & 5y 437 EQUAZ! rat?} micel #H
5 a™udo] UUEX AU BIRLCH

TDIQ] WUANE wEZ2o] wet Ct2 AUE F T NTP(1986)0llAd =
80:20 ESIE L Fisher 344/N Fendle rat® BCF miced 60 2t 120mg/kg, =
A rat?t miceOff 12034 240 mg/kgE F 5Y, 2¢ 7t BIENIYS W XS E
22 of23 70-103F0ff 8- 88%7F APUSIEH A4 W AMIIHEY, HE o,

Haemangioma, 7iefAbo| &}

ol
$Q
0
i
oo
02
8
Q
o
2
2
rir
10
10
2
re
rx
ol
\d
22

ACtT B8P CH. 3Ll Loeser(1983)= TDI 80:20 E8E 0.35%
1.06ug/m3@ CD rat?} CD-1 miceOf 8% 6A]ZH & 5 104-110F7F FJA|3L
g o YAyE WUy & UUctD BaHACH

o|Ate] TDISAMXIRE ISt QMo 22{8t0f IPCS(1987), IARC,
NIOSH, United Auto WorkersS (0OSHA 1989)2 TDIJt Ui 2%t B sSA EF
0! Potential human carcinogeni Animal carcinogen@ & X|ME g Kot
50 Zol % WAl XA +WSlojosin ofF BW AIT2AIE
of MZWESA, EJEMOl B JXARE OjEstojoecin BAsD U
CH(IRPTC 1989, OSHA 1989). D0j{=292| NIOSH:= olS 6712 sjetad i off Cisfod
(NIOSH 1978,0SHA1989), ACGIH&E NDIE XNt 574el gstEAXof Ofsod
(ACGIH 1991) 8H-TWA, STELE 2+2t 0.005ppm, 0.02ppmE& AAIStD USH
IPDIRtO] HI|Z 40t 28t 8- 2 MA|I3t2 QICH(ACGIH 1991, OSHA 1989). 2
2{Lt OSHA+= 19894 1€ TDI IPDI, MBCIS 37H9FO| Diisocyanate®}E=2| XAt
UR FHEESEE JiMstod TDI, IPDIS| 8H-TWA, STELE 2tZ} 0.005ppm,
0.02ppn2 2 3} MPCIOf CH3HA{= STEL 0.0lppmQtE X% 8l0i = SAIS 7%




228 2t BT UINSE =28 EY2UCHBHS 1992, 0SHA 1989,
Robinson etal 1991). 12|31 ATSDR 3 USEPA:= 1987V R E BI&BAo S A
Zzof w2t fM&PE(National Priority List, NPL)E WE3ID =0
19914 Al 275742 HetBAUE WHSQUSO{(ATSDR/EPA 1987a, 1987b,
1988, 1989, 1990, 1991a, 1991b) TDI:= 17581ME2 298 ZFof
Toxicological profiles for toluene diisocyanate® ZXfAI3}3 | CHATSDR
1991a, 1991b). ¥HH $r3o| L ESHE 1988 AtiormMe 7o 2| Cfr|Y
o XNIETEE FH=lof 7P ¢YHE won Oct4d ojwEE 2]
o E J1Ys/YUX 2 (Confidential Business Information) O 2137 W
Ol 2813 =Xt UZES FHo|Ll AZEANE, 7145 FMoIM 2C &
gelst EZHE HB2EIFEE MAISH AFY ZCHCastleman etal 1988)¢!
02 RAAXN QMM 20189 (ACGIH) 7} X{EHSt Diisocyanate®= 9| TLV(ACGIH
1991)8 Z88t0i RMSUS HSETE DA/t 1989 38 1YHE AW
8t U=l A Diisocyanateof 2|8 8+ - SXlo| XUy ofutg 9Tt 3
BSZE2M MAHL I} DEld HESSE AMMY =L e NI}

oleid WM glEriets 220 MIEHH =S5 1988).

1-5. AZ &7

83z Ol 2stH M7

0|2 [KASAHO AP ZRR HILMEE 0/ AMK o/AAYH x&=
olet SSol4e AIAE U8 £ U AYolLL YLdMAIY 0lE 812 Y20
EERA 92-258 MRS EY RSHMTA W MAIIEQ M3H 31Xo0f 2
St DIYEE o/ BIASAUUOIAY U ZRF HIYMEE o8 Ay
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2-1. AIYHEE 9 A, I

Aol A28t Aldo=z L MgS04 7Hz0, Citric acid 1H20, KsHPOg4,
NaHNH4PO4 4H20, DDW, Glucose, Agar, NaCl, Biotin, L-histidine.HCl,
Aroclor 1254, NADP, Glucose-6-phosphate, Difco nutrient broth, DMSO,
2-Amonoanthracene(2-AA), 2-Nitroflurene (2-NF), Sodium Azide,
9-Amonoacridine, HC1(9-ACR), Crystal violet, Ampicillin, TDI, MDIZ Sigma
£ Aldrich §Z4A|2f0[U=20f Al®ol| A& 7|2& Clean Bench, Flask,
Hot Plate, Petri dish sterilized with Ethylene oxide gas(90mm), 37 C dry
incubator, 500m! Beaker, Eppendorf repeating pipette, Eppendorf 8
channel pipette, 100 ml Culture bottle, 0.45 um milipore filter(water),
0.45 um milipore filter(water), Surgery Box, 100mm beaker, Electronic
homogenizer, 500 ml culture bottle, Kontron T-124 Ultracentrifuge (rotor
A8.24 r=10,8cm), Cryotube(1.8 ml, Nunc), -80 C Refregerator, 50 ml
conical culture tube(Nunc), 300 ml Elenmayer Flask, Autoclave, 37 C
Gerorotory incubator, Test tube(11x100mm), Filter disc (6mm in diameter,
AlBtElE= HMX|2 AE), Dial Califer(Mytsutoyo)O|$le ™ S9&8 A =357 ¢l
8t04 SD male rat(6-8 wk, 180-200 g)& MECHSD SEASTM T AU3AY

=3

Ct. TA 98, TA 100, TA 1535, TA 15375 Al ZZFZ&E S I g 7ietx

[= ] [ Sy SECR W S

(National Institute for Safety Research)O|A F¢l&}9iC}.
2-2. RASBRIASHHIYYX| (Minimum Glucose Agar Plate, MGAP)2| X|=}

2-2-1. Vogel-Bonner(VB) media (10x)2| =X

MgS04 7H20 1 g, Citric acid 1H20 10 g, K2HPO4 50 g, NaHNH4P04 4H20
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17.5 g2 DDY 500 w18 1 Liter FlaskOf @1 IQUWR5l0i WA e 251910}

MgSOs = B0 H8olur BANHolAM X35 B8BHECI  NaHNHAPO4, 7H20=

=570 Wyl mjR2of  Tais372 UM OERZA O a-aminobenzidine®|
Spontanzous revertanis$E F2AFIE 22 BHIIE Y2 W20 Al 3.3
g NaOH 90 9.6 g H2NH4PO47F HEE|T Qic Qo4O pH 7. 00lC).

2-

3]

-Z2. VB media (1x)2] &

VB media(i0x) 100ml2}t 2AIEE4(DDW) 100ml & 500ml flaskO| W31 32
YU AE Clean Bench 2HOlM Hot Plate® 0|2 60 C8 & Z=3}9{C}.

2-3-3. 20% glucose =

20 g2| glucose®t 100 ml2| DDWE 250 ml flaskOf I B CiIg 3

YYZ8 F Clean Bench 2O AM Hot Plate® 0|8 60 CE2 2 Z35}%CH

2-2-4. Agar 8
15 g2| agar®} 700 ml12} DDWE 2 liter flaskOff B2 RsisICle DY

'3t & Clean Bench Q'O|AM Hot Plate® 0|8 60 CE2 B2 E3}QCt

EN;

2-2-5. MGAPS| Z A

Clean Bench QoM 2, 3, 4 ML 2 Liter Flaskof W0o{ A Hot

C
othol B38l0 2WOR WAIStof YAS AL CH8 ABHE HEAlzlof A
€L 2 WRISHIILE 37 C Hieylof Joi(HO SRRUSK U W) ofE
o 2B FWAUST ABsHAULL
of




X} ot 2|7 wjEo|Ct. Ethylene oxide gas®2 W28 Petri dishe XA
et 674E o] HBt Zig AtRd|ofst=0O| Ol Ethylene oxide?} Base pair
substitution® UWio|®A B8HMol2&g TA 92, TAI00, TA1535 % E.coli
WP2uvrAS Ol R10]¥ M & T A|8lol TIZ 22| Spontaneous revertants £7} &

2tst2| wi2olct.
2-3. Top agar®| XA

2-3-1. Soft agar?| XX
500m! BeakerOfl Agar 2.4 g, NaCl 2.0 g2} DDW 400ml & Y21 2y 2ot

Ct& Clean Bench Qt0f|AM Hot Plate® 0|8 60 CE2 H =8} C}.

2-3-2. 0.5 oM Biotin
12.35 mg D-biotin % 100ml DDWE 100 ml Culture bottled| W31 7Y

S8 CHE 0.45 un O{UNY 2L OF MR S0] 172 ALSBHYCH

2-3-3. 0.5 mM Biotin/5.0 mM Histidine2| & Xj
960 mg L-histidine .HC13} 12.35 mg D-biotin 3! 100m! DDWE 100 ml
Culture bottleO| W22 8% £ 0.45 um U2 I8 WAL ZEI0] 1&

AL UL

2-3-4, 0.5 mM Biotin/0.5mM HistidineQ| = X
96 mg L-histidine HC12} 12.35 mg D-biotin % 100ml DDWE 100 ml
Culture bottleOf W31 S58i% ¥ 0.45 un {U Y2 C}L HAH2E0{ 1&

A8

2-3-5. 5.0 mM L-Tryptophan®| XX



102 mg L-Tryptopham % 100m1 DDW&E 100 ml Culture bottleo W3

8% Ct& 0.45 un G{UYZ T Cly L2t 1L AL 8UC

2-3-6. 0.5 mM L-Tryptophan®| ZEA|
10.2 mg L-Tryptopham 3 100ml DDW® 100 ml Culture bottle®f W3

o2 CHE 0.45 um O{ Y28 O F X2t 167 AL 8IYCH

2-3-7. Top agar2| ZX|
Histidine 234 AlYojM+E= 2-3-1 A} 2-3-28 AL 10:1 H|82,
atuio] Al Ampicillin LHMAIY W MY MESAHAYHOME 2F0] o
2t 2-3-1 8} 2-3-38W £i= 2-3-58AF 10:1 HEZ, J|El AlYoME
ZFO| UtEf 2-3-1 A 2-3-48Y & 2-3-68A 10:1 H|BE 2t AlY
Mol Clean Bench QtOlA 4l0{ Hot PlateE 0|8 45 C2 HZ=3}¢C}.

2-4, Aroclor 1254(PCB 1254) Induced S-9(MFO, P-450s) mix(10%)2] XX

2-4-1. 589 Xz

SD 8/ rat 5 Of2|( 6-8 F&, 180-200 g)&F %A% 7 AU 2342
Aroclor 12548 #|& Kg% 500mg® = Z'F ALSIQICl. PCB 2g&8 10ml corn oil
of Y1 2718 3)AI717] 9i8t0{ 50 C2 225U 142 A0 223t
F ALE8tdcCh

2-4-2. S9°f =X

SZDAFE 104A2H2E HAAF|2 16 AIZHE D& X J|HAIZ C8
2 ME AgA B 70% ethanol2 HEE 8¢ Al C}] Surgery Boxoi
M ZHHNE 2222 HAMSIACE cold 0.15M KC12F £ 100ml beaker Of A
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38 MiX$ % 0|2 SHE YLOIE 100mm beakerOf g0 ZtE 2(10-15 g/rat)
g &HMYstAUct. 0.15 M KC1H2 11.19 g KC1 1 liter DDWO| Ealigt 2
milipore filtrationdlo] YWZ8IULCt. 72 P8 MZAsta 7HE52F9) 3ujjof
SCt3lE= cold 0.15 M KC18 7}8}0{ Electronic homogenizer(screw: 3¢ty
28U S)® o|25l0] 2tE Z2ABEUCE cold 500 ml culture bottledf =2
& B0} Kontron T-124 HAME2|7|(rotor A8.24 r=10.8cn)& 0| &3l0{ 9000
g(8600 rpm), 0-2 C3toiAM 1022t HHEZ|SIUCE S 1.5nl8
Cryotube(1.8 ml, Nunc) O Y3 Dry Ice?} Acetone@Z ZHA|Zl & -80 C
of W& stgict. 29| PHHFEE iAo HUsiUct MAHS

10 HEA|8HQACH

Scheme

2-4-3. S9 mix(10%)2 =X

HERUE S9Z 12U =Uch C8 &MOZ A& Jisto] NADPS M
M@ uhx|3lict. 2.5 ml0.1 M Phosphate buffer 20.9 ml, 0.1 M NADP 1.0
ml, 1.0 M Glucose-6-phosphate 0.125 ml, MgCl2-KCl 0.5 ml % S9 2.5 nl&

50 ml conical culture tube(Nunc)o| W2 E3}5%CH.

2-5. AYgZ2Fo HujYY s

2-5-1. Mujt gy

Y2E 300 ml A2} Flask 5740f 15 ml nutrient broth 28 22t
3 KMoz opfE UL of 24U F O Ayx] whdsidct
Nutrient broth 92 Difco nutrient broth 0.8 g, NaCl 0.5 g % DD¥ 100
ml & 300ml AbZt FlaskOff 7+8t0i ZAN|3IQict YEEUE ZF&(2 2x109 7Y
/nl)8 12U0f &0/ 15m T 90ul® 7}3t2 A £33+ CtR 37 C Hi7|of

B 2108 FMA|F|0f MAT BES| FSETF 8o{ 12 AjZF BiFEACH



SD male rat{ 6-8 wk, 180-200 g)

—acclimatize at least for 7 days
—inject i.p. 0.5m1/200g{ 200mg/wi, 500mg/kg) in corn oil--{DAY O
—fasting 16 hours before sacrifice

Sacrifice DAY 5

—exanguinated through the cutting of neck
—web the abdominal area with 70% ethanol

Aseptic removal of liver in surgery box

—wash 3 times with cold 0.15M KCl in 100ml beaker
—place in preweighed 100mm beaker

—weigh

~—chop the liver

—add cold 0.15 M KCl equivalent to 3 times the weight
—transfer the liver 10-15 g in cold homogenation tube

Homogenation
| i
Pooling in cold 500 ml bottle |

Centrifugation

9000 g ( 8600 rpm for Kontron T-124, rotor A8.24 r=10.8cm)
for 10 min at 0-2 C

Supernatant

Cryotube 1.8 ml x 150

Storage at -80 C

Scheme 1: Preparation of Aroclor 1254(PCB 1254) Induced S-9(MFQ, P-450s)




300 ml El Falsk

— 15 ml nutrient broth solution and autoclave with cotton stopper
— 30 ul of cyropreserved strain(2x109) thawed within 30 sec

in incubator * 30ul/5ml

— mix well

— incubate violently in order to make more aeration at 37 C to
early plateu state(12 hours) in gerorotory incubator 12 hours

— store at dark within 3 hours until use

Subcul tured cell(1-2x109/ml)

]

Identification of strain Cryopreservation

8ml subcultured cells

0.7ml sterile DMSO (oil filter)
distribute 1.8ml to 2ml cryotube
freeze at - 70 C

Scheme 2. Subculture of test strain and Cryopreservation of subcultured

strain



BYQF M E(1-2x109/ml )&= Y0l BAUAR Xpstol S0 B3P0 3 A
7t o|Lioll AlRoll AF8BEHL CI8 W2 WHZ CHA| WS Esiqic

2-5-2, e wy
8 mlo| MufY ME ol 0.7m] sterile DMSO(oil filter, Gelman)& 7}
30 A 238 C& 1 ml cryotubeOf 0.8 ml 4 BF3t2 FA| - 70 C o
HESH5IACE, HIAME Scheme 20] T A|S}CEH

2-6. AMEZF SMHY SHAH
DE Al¥L Clean BenchUOAM ZE O MUK R Scheme 30| IEA|S}
QicCt.

2-6-1. A|HZF9 E4
E M= AMgol A8t 2F2 SME LEY 222 TA8, TA
100, TA1535, TA1537E ZF & Salmonella 22| Histidine X X}of &Qitio|
E KQWslo] Histidineo| @20 AlY3l= Histidine 2P A ZF(Histidine
Auxotroph strain)O|C}. TA 100, TA15355 2 YW7|X| &Y Hio|lgA BA9 ZA
g Aol HAMol ArSgtCt

Ao, TA98, TA1537S 2 Frame shift =}
= Hol¥M B UM AR

0| A

TA92, TA94&= DNA chainOf Bridge® HAIS

—_

$tCt. o|® ZF & Salmonella typhimurium LT20|M SR8t 2F 2 Wild type
o A2 Jd=z2 BEEEU2L AR ERME 50 EXF0 2 EUT M
TUZ M B0 & UEF MEH 2 AMEQ! Mucolipopolysaccharide® EHA
& & QA SHAALE KM} wHo|HMEBHO Ot ULMHE8 wO|I] 2l
DNA repair enzyme® Y4 dt= uvrB RTUXE ZEAIZLHO] A& 2AHA
Biotin¥d RTAIE Z&E0f Biotin 234 ZF 7t §), HAAM UM
X}Q! R-factor plasmidie Ampicillin resistant pKMIOIS 2 o|®O0| EX|&l=

TA 98 9. TAI1002 TAI535 % TA 1537E2CIE Z4AMo0] A detxo




4 Test tube (11x100mm)

— 1.8 ml of Soft agar

— 200 ul of 0.5mM Biotin/5mM Histidine in test tube

- or 200 ul of 0.5mM Biotin

— 100 ul of subcultured strain(1-2 x 109/ml)

— mix without air bubble( swirling with vortex mixer)

Minimal Glucose Agar Plate

— label in the bottom plate (2 plate per assay)
— pour the reaction mixture and spread the mixture
— stand the plate at the horizontal table until solidified

Test

—4 Histidine auxotroph test |[% 2 tubes containing no histidine

—{ CV test

t: put the disc(6mm in diameter) 4/plate
wet the disc with 10 ul of lmg/ml CV

— Ampicillin test

t: put the disc(6mm in diameter) 4/plate

Incubation

— stand dowmright
— incubate at 37 C for 24 or 48 hours in incubator

wet the disc with 10 ul of 8mg ampicillin/ml in 0.02 N NaOH

1. Counting the colony : His/ spon test
2. Growth inhibition band (14-5 mm in diameter) : CV test
3. No Growth inhibition band i Ampicllin test

Scheme 3. Procedure for Identification of test strain



Screening A|®OfA{ A AL2BIC OECD testing guidelineOf THE 4742
27, TAS8, TA 106, TA1535, TAIS370fA Z It} SA¢ &eigiz sistnx
A Hrg M JEIIE 2700] A J1T ZiR DNA strainCf BridgeE B

UZI WEOf TAIZ W TAY4E FotA s e Ut QUCi.

WP2/uvrAE 23 &= E.coli?? Tryptophan RX X0 E¢iHi0|E SYUSHY
Tryptophan0| @128 AlYW3l= Tryptophan 2 74 2 ZF(Tryptophan Auxotroph
o

8 AHOAM HA7 84U F4¥o|¥M BAH & Salmonella 20| Z$

strain)O| 0§ Y2|R| &% wio/dy EFo A

b
=z
>

I8 8tCt  SalmonellaZ® O]

Mo| &£ Azo Dye, Hydrazine compound, Nitroso compoundS O} CH3i ZE44Ad
0| &Ct. Plasmid pKMIO1E 7}Xl WP2uvrA/p2F S AmpicillinOl] LA E JtX
.

a

E AM#ojAM = OECD Chemical testing guidelineOf Uj2} ZFE2ME=
TA98, TA 100, TA1535, TAl5378 AI23I9Sm 2& Ho|lYUAMQERENZ =

2-Amonoanthracene(2-AA), 11X} HIO|{AUMEBEXRZL= 2-Nitrofiurene(2-NF),

2

Sod. Azide, 9-Amonoacridine HCl1 (9-ACR)E Al=235}%iCh
2-6-2. Histidine 3! Tryptophan @A AlY
H2E 3 J4Q Test tube(11x100mm)Of 2-3-70 M&E geiozm X
2! Top agar(Biotin@t ¥ J}E Top agar)2l 100 ul Salmonella THEYMZ A S
7}3t3 vortex mixer® E3BI¥t C}2 Minimal Glucose Agar PlateOf Hof %At
WAD S2W WAl 4HOE RASIUC. 81 F ASE SIWol 37 C o

AA
QJ|off 48 AlZt HiQESF F Revertant £ 8 S& 5Lt

-

2-6-3. Hi0|(Crystal violet)Al®

YZE 3 7§12 Test tube(11x100mm)Of 2-3-70 M&H WHSOE ZX



E 14: Ay 2F2 &4

©ZF Hol® SIo| HoIDNA YHio| Plasmid HiAHI OIEH ¢
Mg EE/EHE 42854 (R factor) #o|4 AMOXEX

Salmonella strain

TA92 hisG46 GC BPST + + pKM101 2-AA, MMC

TA94 hisD3052 GC FST + + pKM101 2-AA, MMC

TA97 hisD6610 GC FST uvrB rfa pKM101

TA98 hisD3052 GC FST uvrB rfa pKM101  15-35 2-AA, 2-NF

TA100 hisG46 GC BPST  uvrB rfa pKM101  80-150 2-AA, SA

TA102 hisG428 AT BPST + rfa pkM101

TA103 hisG428 AT BPST + + pKM101

TA104 hisG428 AT BPST uvrB rfa pKM101

TA1535 hisG46 GC BPST uvrB rfa 5-25 2-AA, SA

TA1537 hisC3076 GC FST uvrB rfa 2-20  2-AA,9-ACR

TA1538 hisD3052 GC FST uvrB rfa 10-50  2-AA, BP

TA2637 hisC3076 GC FST uvrB rfa pKM101

E.coli(WP2)

B/r trpE BPST + +

uvrA trpE BPST uvrB + 5-20  2-AA, ENNG

uvrA/p trpE BPST uvrB + pkKM101

% BPST: base pair substitution mutation type,

type,

2-AA; 2-aminoanthracene,
SA; sodium azide, 9-ACR: 9-aminoacridine, ENNG:

2-NF; 2-nitrofluorene,

N-ethyl-N-nitro-N-nitrosoguanidine{ENNG)

- 56

BP; benzo(a)pyrene,

MMC:

FST: Frame shift mutation

mitomycin-C,



& Top agar(HistidineO| 108 O HJI¥ Top agar)?} 100 ul Salmonella ™
Mz g 718l vortex mixerE 2%t C}2¥ Minimal Glucose Agar
PlateOfl ®of M WX S Wi £H22 RX|SIYCL. 82 F 0K
disc(ZZ 6mm0|{ A|EE|= HXZ XHE)E UAIEB2R 6748 IRAI7]2 &
DiscOf 10 ul 1lmg/ml Crytal Violet® 2% F A& S X0 37 C HiL7|0f
24 Al Hitet B MEX XY X ZHE Dial Califer(Mytsutoyo)® 0| 88t0§
& 8IUCH Crytal Violet2 2X} YZFFLo SolistAct MEXMX| S 3

7217 27 14-5 om OjAO|W gf¥io|7} QWUE WOz BHCHEIQICY.

2-6-4. Ampicillin LM AIEY

YZE 3 742l Test tube(11x100mm)Of 2-3-70f Mae¥ wWyo=z XX
&l Top agar(HistidineO| 10H] Cf % J}E Top agar)®2} 100 ul Salmonella ™
B MEZAS 74313 vortex mixer2 23% CI] Minimal Glucose Agar
Plateo]| 20{ & HWX|2 S20F WX £H22 {X|8YcCt. 82 F ofx]
disc(A|Z 6mm0| 0 A|TtE[E= HX|Z HMZE)E LAE2Z 64F X[A7|2 A
DiscOff 10 ul 8mg/ml ampicillin® 8% F ASIE [T 0| 37 C vi¥r|of 24
APt okt F OMEIXX|HO X4 8 Dial Califer(Mytsutoyo)® 0| 238t0{ &
X891 Ct Crytal Violet2 0.02 N NaOHO{| &38i51Ct. AMAXX|e 32|7}
X 14-5 mm 0| 40| AmpicillinO CHSH LHAQAXII Qe 2F 2 BHEHEIY

Ct.

UNBUS YD 2t 2FT WY 4 Mol Test tube

31 R}#E8F 20 ug/ml 2-Amonoanthracene(2-AA) 100
ul® 7158132 2742] Test tubeOfl&= 500 ul S9 mix®, CIE 27§2| Test tubeO]
= 0.1M phosphate buffer(pH 7.4)8& J}%t C}§ 2-3-70]| MeE dHdoz =X

ME Top agar®t 100 ul HBiUYMEAE 7}8t 2 vortex mixer2 E B8t CIL




Minimal Glucose Agar PlateOf £0{ & HWX|D 821H wjrx] 4oz Qx|
3IUCH 82 T ABIE S[Z0 37 C Y I|0l 48 A|Z+ HjUSH F Revertant
&8 FHQUCEH

1R} ol UYMEBAS AL TAI8 2Fof CisiAM = DMSOO| B33t2
XIE¢H 10 ug/ml 2-Nitroflurene(2-NF)&, TA1003} TA1535 23 0f CHsHAM =
YYelMd4ol 85t XPHS 5 ug/ml Sod.Azide®, TA1537 220 Cf sl
M DMsOoff &3{3st32 Xt 625 ug/ml 9-Amonocacridine. HC1(9-ACR)E 7|5}
2 0.1M phosphate buffer(pH 7.4)8& 7}8}%lCt. MM L Scheme 40| I A| 5}
ct

2-7. NYEEAS =X
YW DMSOof TDI Y MDI(UE 1.22)% %% % 50mg/ml 2 X A5t 34
Al B A spdct

2-8. MYEH NESYAYUSEMY s=24H AlY

2-8-1. M AlY

TA98 ZF & 0|838l0f Al B 5000ug/platef E| 3vf H|QE Mstof 2t
BN gAY YWZE 4 JH2] Test tube (11x100mm)off WZ DMSOO| R3H5t2
Xt&gt TDI Y MDI 100 ul& 24312 27§2| Test tubeOf: 500 ul S9 mix&,
Ct2 2742 Test tubeOi= 0.1M phosphate buffer(pH 7.4)& 7}8 C}S 2-3-7
o Magg wWoz ZXNE Top agar?t 100 ul MHIUMENE 71332 vortex
mixer 2 E32%}8 C}{ Minimal Glucose Agar PlateOf £0{ & Hx|31 231%
WO 222 RA|ISIUCL. 821 F A3tE = Tof 37 C A7 of 48 A2

HjQF8t ¥ Background Lawn2| M o{R 8 UASIUCEH.
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TAI8 2T E 0/85/01 AlE W 5000ug/plateF E 3uf AQYB|Msto] 2}
-

5N UL 3

4 7§°] Test tube {11x100mm)O DMSOO| 23}5t1 X35t

TDI 9 MDI 100 ulE& 2}8F30 2749 Test tubeOf+ 500 ul S9 mixE, CIE 2

i

12| Test tubeOl= 0.1IM phosphate buffer(pH 7.4)8 J}%} C}I& 2-6-3 Aj™

of MQ 23 =YB Top agar?} 400000t 3| At EMHH%FHIEQ# 100ul(Plate

CF oF 250709 colony?t BAE Zioz HXM)E I8l vortex mixer2 28

-

8 C}S Minimal Glucose Agar PlateOf Ho{ & HX|2 €28 U7X 2H2
& RX|sICct 83 F ASE SR of 37 C u{UIof 48 AjZH YT F
Revertant £8 S &38}¢{C}.

2-9. AHEES HojEH AlY

OECD testing guideline®= A|® & Triplicate® & Zig RHsII U2

H YE HRE Duplicate® HESID Ych & A{BOolAM &= DuplicateZ2 &

stodCh.
2t 23 AYEN 2 s WZE 4 742l Test tube (11x100mm)Of|

DMSOOY R8st XF2sH TDI 3& MDI 100 ul8 718132 2702 Test tubeds
500 ul S9 mixE, CIE 27§2| Test tubeOlj&= 0.1M phosphate buffer(pH 7.4)
E 18t Ch g 2-3-70 MaE WUeZE ZXE Top agar2t 100 ul HHIJFMI
ol J}5F3 vortex mixer2 B33 CtE Minimal Glucose Agar Plated| H0§
B Y 1% uinx| £HoZ KRX|BIUCH. 810 F HE FUN 37 C
HIQF7|Of] 48 A7t BiUBt F Revertant £ 2 FHESIQUCE. MMIYXYE Scheme 4
of EAlsti2n ofXM7tx|e) Ao MEEEE Scheme 50 E A|SFUCH Ames
etal 1973, 1975, Anderson etal 1980, Brusick 1991, Hoffman 1991, Maron
etal 1983, NTP 1986, HBE{LBHERAER 1991, BAFBHEREHER 1L
BHEFAER 1990, AE #H 1991, 228 1988).




2-10. Hoj¥d Fe| Wotuty

Hol¥Y HIAE YMH2z IHHeted UM 23 2oz M
Zt ZF2| Spontaneous Revertants/Plate$ 7} KXoz ZAUT giQ otoy
lojof  ®tChH=  M™olok, IMEHeoE ZQUE 2zt ZZFEO  Spontaneous
Revertants/Plateg+= Clg3t ZCh. TA 98: 15-35, TA 100: 80-150, TA
1535: 5-25, TA 1537: 2-20. CIR2Z Wo|RYo| 3 Vs o|AtoM 2o
E Yol Uojorgtct= Hojct. OIX|9fe 2 UYAMRJUXIE JHX|2 U= TAIS %
TAI002 3= CIZ 20l o8 260l 4 FIt3to{okstn WARIKIE JHX|2 UX]
of2 TA1535 W TAIS37=ZF&= CTIZZ o Hl&l 3ujold Ftstojorstct.

stetEAtel Ho|¥ Y Potential @ H|Ddt= WY E Y&ed o= v|Y
Y(Specific activity)2 ZA|TICE H|HHES XMl LS NI KM
ol yelojMel AYEMS AHDEEZXE Mt Clg e Aoz ot

Ct.

(8H%H 45 = Of| M 2] Revertants/plate)-(C§X 22| Revertants/plate)

3= = (mg/plate)

- 60 —



Sterile Test tube (11x100mm)

*¥0ECD:; in triplicate
— 100 ul of 5 samples of test material

— 500 ul of S9 mix or O0.1M phosphate buffer(pH 7.4)

— 100 ul of subcultured strain{l x 109/ml)

— 2 ml of top agar prewarmed to 45-50 C

— mix without air bubble{ swirling with hand)

Minimal Glucose Agar Plate

— label in the bottom plate (4 plate per sample)

— pour the reaction mixture

— spread the mixture

— stand the plate at the horizontal table until solidified

Incubation

— stand dowmright
— incubate at 37 C for 48 hours in incubator

Counting the colony

Scheme 4: Procedure for Ames test using plate method

— 61 -




Cryopreserved cell (1-2 x 109/ml)

|

Subcul ture

Cell suspension (1-2 x 109/ml

Cryopreservation

Test

Identification of tester strain

Ampicilin test(R plasmid)

CV test(rfa, MLPS)

Histidine auxotroph test

Responsiveness to Positive material

Ames test by plate method

Scheme 5. Overall flow chart for Ames test
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UK AHIZF SYo| RKAEUXE HAUstr| 2lsto Iy

WROIM BUWS ZZRE SAL EHsts AlY, Histidine Auxotroph
&

A%, Crystal violet EA AlY

p =)

Ampicillin LA AlY ZHIUHE E 15,

E 16, E 170 LIEfLiUCH A|¥ZZF= OECDOIM 3t U&= TA9S,

TA100, TA1535, TAIS372 M ZFT 59| Histidine 2 F A Al O|A Revertants

£0o] WZo| 2tz 20, 135, 11, 322 E 140f #HE HAEIEAo|2
=
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£

g

HL

gfwiojME D OIZ2 RISt U2 iEE SHSHE Crytal violet A
oM 2t 2Fof ois Mx|¥e HZ X[§o| 2tz 18om, 20mm, 21lmm, 21mm
ZM otwio] Ry 7{&EQ 6-8mm DiscOf l4mm MX|HECE O I H XMA|EE
gAstol YWyolME: DCE KXt UCHE 16). e[ HefFIAYolLt
24E ANEHEZ AA = FEZE= ZA%0] U2 R factor?d Ampicillin LA
Factor®] ZS O|BE€ 71Xl U TAIS H TAI00 2F0off UM XXl o]
6mnZE Disc2| X|FQ 6mmtol LIEFLHX] R5t0{ LHMUXIE HESID UUCH
3L WAQKREIE oS 239 TA1535, TAIS372Fof UM X X|¥el x|

EN]

£0| 18mm, 16mmUPCHE 17). OlA2 ZF EMAYZAIZE 2o} BLYLS
_7'<_

L]

2 Agol Mgt x2g 2E5D ULt AR E O

Biet Zol 2 Z2F ol Cfstol ol AT WHOo|PEHEHES F2 W8S
BR2Lt IxHol¥ Y 28 Ze s EXstoM 23513 X2 UHs4de 2Y
{2 o|lEol Thrtzlol &Yool M2 SHE WYY WEL U2Z MREH




H 15: Identification of

tester strains: Histidine auxotroph test

STRAIN REVERTANT/PLATE
P1 P2 Mean

TA 98 21 19 20
TA 100 130 140 135
TA 1535 9 12 11
TA 1537 1 5 3
¥ 16: Identification of tester strains: Crystal violet test
STRAIN INHIBITION ZONE{mm in diameter)

P1 P2 P3 P4 Mean
TA 98 18 18 18 19 18
TA 100 18 20 21 22 20
TA 1535 20 21 21 20 21
TA 1537 22 21 20 22 21

HE 17 Identification of tester strains:

Ampicillin resistance test

STRAIN INHIBITION ZONE(mm in diameter)

P1 P2 P3 P4 Mean
TA 98 6 6 6 6 6
TA 100 6 6 6 6 6
TA 1535 19 18 18 17 18
TA 1537 17 16 16 16 16
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X 18: Identification of tester strains: Mutagenic potentials of

positive materials(known mutagens)

STRAIN POSITIVE CONC, REVERTANT/PLATE
MATERIAL (ug/plate)
- S9 + S9
Pl P2 Mean P1 P2 Mean
TA98 NEG CON 0 14 17 16 37 37 37
2-NF 1 352 360 356 166 160 163
B(a)P 5 15 20 18 148 134 141
2-AA 2 26 13 20 770 710 740
TA100 NEG CON 0 136 111 124 110 110 110
Sod Azide 0.5 591 494 543 35 42 39
B(a)P 5 ND ND ND ND
2-AA 2 140 134 137 1136 1482 1309
TA1535 NEG CON 0 9 14 12 27 20 24
Sod Azide 0.5 564 376 470 26 27 27
B(a)P 5 15 10 13 35 19 27
2-AA 2 9 11 10 208 238 223
TA1537 NEG CON 0 8 8 8 6 6 6
9-AC 1 15 29 22 29 31 30
B(a)P 5 6 4 5 78 88 83
2-AA 2 6 5 6 101 73 87
NEG CON: DMSO, 2-NF: 2-nitrofluorene, B(a)P: benzo(a)pyrene, 2-AA:

2-aminoanthracene, 9-AC: 9-aminoacridine
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9-ACRS| L A2 WEME RS WS Holy 4 AMUCH

CI22=2 TDI, MDIS 0| Salmonella #ZF 0| CO5t0{ E M MEZ S A (Direct
cytotoxicity)® RYUSE=X|2 HHRE HAMEU2EZM o/ 23 MYSZT
U8 ZHESI| 2isto] WMHY W YUH MESHAYE SHstUcH X
Pour plate method® 0|835l0{ O|& A|HEA0| TAISZZFTES Background
lawn @A 0{ 82} Spontaneous revertants/palte® I CHE 5). A=
22 012 DMSOE, YHUOXEBUZ = 2-NF, 2-AAE AIB5i%12H 0| 2F
MAAQl wtg M@ 2QCh TDI, MDIQ| X5 T & 5000 ug/plate0|U 2D 4
i AlY B A8IQCH S90| ZX|SEK| 948 U Revertantsgd = CHXZ I R AFSH

912 0§ Bachground lawnT @A E|[QiCt. 8L} 2500 ug/plate OjAtC| & Zof

c

MEe A2 WA HME8o| gAEof AlHo X|&E FUCH TH SI EXYA
20 ug/plate O|At2| & T O|AM{= Revertants$:J} 2Hjf O|4 H I}l LBYs H
oLt Aj2 FAIE Revertants Colony® H|Cf HiLslol 2 SAM SHAYS
StX[etQhCh.  oj2i¥t MME MESHAY A ol EXEO Ho|¥HE
MY tsMdE AlASH FU2W £ Background lawn0] FHEE ASE H
of MMESAMS LIEIUR| ¢t HeZ ol 8 AF Zet Aojgt 7
2l 500 ug/plate O| A2 ST oM MESA L QUBCH= AndersonS (1980) 2]
HEOE US| f3tol 2 dFoME HEH MEISMHAYE S™sALCH
108] o} Ato| Histidine® T RPH platelt 400 -20007§2] Z3ZF Colony7}
HAER AW W42 2FE Top agarO 7t5tQ{Ct. Table 60fM 2i& Hi2t
2ol TDIE S90| ZEXY5HR| ¢S AEHOM K== oM 625 ug/plateVtX| &7
OEKOR TAIS 2F9 MZE8E88 ZtA A|F|CHIt 625 ug/plate0| A2 & EOflN
= 232 MZEE8 Z7tAl7l& BiphasicP 4 AE LIELYCH SI EXY3tolAM
T RAE AEYg 2o MEE2 42t BOI5HAC  o|=AWS TDI2| TAIS
of gt MYMESM ZEg2 MpI2l ZFLo doiMe THEY2Lt TDIZC
MDIZ?} B M MESAMo| 4K Z+8t0{ 76 ug/platedii M 90% Jt7t0] ALY AU
Ch. S9 &Existx| o2 uf=cCh s90| EXY wl MESMo| X LIEtLIE H¥



H 19: Qualitative cytotoxicity of TDI! and MDI using TA98 (background
lawn and spontaneous revertants obtained with TA98 following exposure to
TDI or MDI and known mutagens in pour plate method)

COMPOUND CONC, S9 BACKGROUND LAWN REVERTANT /PLATE
(ug/plate) MIX
P1 P2 Pl P2 Mean
Experiment 1
NEG CON, 0 - P P 16 8 12
TDI 5 - P P 22 27 25
20 - p P 16 22 19
78 - P P 12 22 17
313 - P P 12 18 15
1250 - P P 20 11 16
5000 - NDppt NDppt NDppt  NDppt
MDI 5 - P P 20 19 20
20 - P P 12 13 13
78 - P P 22 24 23
313 - P P 19 16 18
1250 - P P 21 20 21
5000 - NDppt NDppt NDppt  NDppt
2-NF 1 - P P 367 413 390
2-AA 5 - P P 23 39 31
Experiment 2
NEG CON 0 + P P 28 26 27
TDI 5 + P P 19 29 24
20 + P P 18 33 26
78 + P P 67 86 77
313 + P P 54 62 58
1250 + NDppt NDppt NDppt  NDppt
5000 + NDppt NDppt NDppt  NDppt
MDI 5 + P P 22 30 26
20 + P P 34 25 30
78 + P P 45 46 46
313 + P P 41 42 42
1250 + NDppt NDppt NDppt  NDppt
5000 + NDppt NDppt NDppt  NDppt
2-NF 1 + P P 172 - 119 146
2-AA 5 + P P 167 118 143




X 19 (continued)

Experiment 3

NEG CON
TDI

MDI

B(a)P

20
78
313
1250
5000

20
78
313
1250
5000

NDppt
NDppt
P

NDppt
NDppt
P

72
NDppt
148

25 27
51 52
54 54
54 53
54 60
23 31
NDppt

30 33
38 42
38 40
88 77
55 64
NDppt

134 141

P: present,

NDppt; not detectable due to the precipitates of materials



¥ 20: Quantitative cytotoxicity of TDI and MDI using TA98 (Spontaneous
revertants obtained with TA98 following exposure to TDI or MDI in pour
plate method)

COMPOUND CONC. REVERTANT/PLATE
(ug/plate) -
- 59 + 89
P1 P2 Mean P1 P2 Mean
NEG CON 0 1254 987 1121 1145 1354 1250
TDI 79 912 1046 979 1332 1008 1170
157 696 457 577 486 503 495
313 213 310 262 472 340 406
625 5 3 4 158 16 87
1250 1 3 2 570 546 558
1250 125 183 154 1096 812 954
5000 NDppt NDppt NDppt  NDppt
MDI 79 55 100 78 264 324 294
157 25 20 23 118 44 61
313 18 6 12 54 170 112
625 5 1 3 359 560 460
1250 24 20 22 832 528 680
2500 NDppt NDppt NDppt  NDppt
5000 NDppt NDppt NDppt  NDppt

* NDppt:; not detectable
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THOIME o 4 ¢l2L ototx: olE SAo| THAD ZYgstod MES A0
HA RU=IE7 s9ol s FSEEEI ofLH B A MAMEE
Radical& & FUM MESMo| M MME7] W&ol otdrp ZHE CH
Bt H 70| LIERH Hieb o] TAL00 2F o tidiME o/ 23 &0| ol
dYE X AYUCH

ol&to] MAHY MEX MESHY A Ze Holgdy AHOM dutxio
2 UMEED A2y " 8D U MY MEsH Al#e! Background
lavn@ 2 Q8= AYECHE WYY MESM AHE 488 U7t Y2
TDI % MDI= ZFof wet Ct27|& stoix X YMESAo| 28 EXHolB2
AHE IS E 79 ug/platedto] HO|¥ MR QUSIOOIBCHE UE A[A}SE
Ct. O3 Ll AndersonE(1980), NTPS(1986), ZU235(1988)0] %31 BT &

-

5000 ug/plateE 3lYS o2 olE 222 H|A8I7]| 3t B AJRME Z
D= E & 5000 ug/plate® 3191 C}.

E 82 TDI ¥ MDIS| TA98 ZZFof Cift ol A AlY A= M TDI U
MDI 2% S90| ZAISIX| %2 MEHOIME ot Xjo|J} THUERX] AUSLE
S92t & X8t AEjOiME= TDIC] AL 185 ug/plate O| M9 & oM MDIS A
L0l 1667 ug/plate O|MQ ST OolM SZQEXMOZF Revertants?t & 7}8t
ACH EPH 20 ug/plateOfM = k7t o ol Mol Q%[0 20 ug/plate Of
32| s olMT AI®SIUCHE 9). 3 ZI 0.025 ug/plate ST VK| KA}
Bt HAg 29Ct o|2¥ ZItEe 2.4TDIQt 2.6TDI 2¥S(80:20)0| TAIS,
TAI00 230 CH8HAM SS9 EXist 83 2ZEXNCR HHo|PME RYUSIUCHT =
28t AndersonS(1980), NTP(1986), ZS(1988) Z 2t YX|8tof ol EH0|
2t¢t Frame shift® Mol SXUo| xf&tel=[AC. 3Lt E 60 LIEL
vt} ol TDI W MDIZ} S90| EXHSIX| Qfot= 157 ug/plateBti= K& = O A
£ TAI8 ZF2 MEEEZ XA ZHT MESAHET0|H 1250 ug/plate
Ol &2] S OfME 23|23 Revertants$ & FIHAI7|& Hatol 274¢ o = 8
2} T 90f LIEFLt HEX{™ TA980| CigH TDI % MDI2| S9 H|ZEX|3} Revertants



¥ 21: Quantitative cytotoxicity of TDI and MDI using TA100 (Spontaneous
revertants obtained with TAS8 following exposure to TBI or MDI in pour

plate method)

COMPOUND CONC. REVERTANT /PLATE
(ug/plate)
- 59 + S9
P1 P2 Mean Pl P2 Mean
NEG CON 0 482 478 480 525 500 513
TD1 73 447 451 449 526 501 514
157 493 443 468 519 540 530
313 455 499 477 549 505 552
625 39¢ 467 428 543 551 547
1250 460 474 467 560 555 558
1250 461 450 456 551 565 558
5000 NDppt NDppt NDppt  NDppt
MDI 79 400 456 428 561 551 556
157 461 512 487 436 522 509
313 512 482 497 580 375 978
625 497 501 499 532 551 542
1250 423 421 422 524 526 525
2500 NDppt NDppt NDppt  NDppt
5000 NDppt NDppt NDppt  NDppt

* NDppt:; not detectable due to the precipitates of materials




I 22: Revertants colony counts and means obtained with TA 98 following
exposure to TDI or MDI and known mutagens in pour plate method{(1)

COMPOUND CONC. REVERTANT/PLATE
(ug/plate)
' - 89 + S9
P1 P2 Mean P1 P2 “ Mean
NEG CON 0 17 10 14 27 22 25
TDI 20 15 22 19 52 35 44
62 16 13 15 51 28 40
185 16 16 16 42 67 55
556 11 15 13 - 91 61 76
1667 16 40 28 125 148 137
5000 NDppt NDppt NDppt  NDppt
MDI 20 18 14 16 21 14 18
62 18 15 17 26 36 18
185 10 11 11 36 23 12
556 8 22 15 41 34 38
1667 26 30 28 32 79 56
5000 NDppt NDppt NDppt  NDppt
2-NF 1 341 341 341 ND ND
2-AA 2 16 22 19 1166 1082 1124

* NDppt: not detectable due to the precipitates of materials
ND ; not detrmined



HE 23: Revertants colony counts and means obtained with TA 98 following
exposure to TDI or MDI and known mutagens in pour plate method(2)

COMPOUND CONC, REVERTANT/PLATE
(ug/plate)
- 89 + S9
P1 P2 Mean P1 P2 Mean
NEG CON, 0 21 19 20 28 31 29
TDI 0.08 17 18 18 32 31 32
0.25 23 19 21 36 37 37
0.74 23 17 20 37 31 34
2 11 24 18 56 36 46
7 17 19 18 59 62 61
20 24 15 20 61 46 54
MDI 0.08 20 16 18 46 35 41
0.25 19 27 23 43 52 48
0.74 17 15 16 41 35 38
2 21 12 17 23 44 34
7 17 22 20 34 50 42
20 18 21 20 42 53 48
2-NF 1 420 434 427 ND ND
2-AA 2 26 13 20 770 710 740

¥ ND; not detrmined




7t =23 gAIEE X8 22 A2 ofotz o|2T MESHo| 2jlet A
SZ MXN ofE LAY £X|7t O AA LEtd Aoz F&H=H ol A

e Ul Yx gd HIIE ERF HIYMIEZE 0/&% Chromosome
abberrationAl# 2| [ & Q! In vitro cytogenectic assay® 0| &%t H10| ) M 4|
gollM S9ofl Aol TDIL 0.019 ul/wlZtX|, MDIE 0.54 ul/mIZbX| ¥ M X
O| AT} SCEE zFo|&E: A Qo] SsRICIA R Maak-Paakkana%(1987)2f Z4 3}
of 27{3tM EtLet U2 =/, S9 EXY3} 1667 ug/plated| 42| =sZ0f
M RevertantsZt Z 2t 212 TDI W MDIZ} 1250 ug/plate0| 42| HZ OM 2
o] Revertants4+8& FI7HA|7|& HH 2 SH/ECH uo2tM HXY
of8t Frame shift® H#o|¥ M BHo|2tD FMIHSZ HWILE StAT J7]/x&4
X}2 2! Andersons(1980), NTP(1986), ZS(1988) ZIt:= o|gig Ao 2
8tol R HIIE UWRI U220 ofF 2Isto] Ech THEY Algo| 2FECHD A
ZElo] 2 AFMojM o|0] o|F 7HEI| ¢ AlYE F=Tsta UCH
¥ 102 TDI ¥ MDIS| TA100 ZZoff CHEH #lol¥d AlY A2 A TDI %
MDI B % S90| ZEX|3tX| 942 AMEfoliME ofRT Rjo|rt THEX| UYLt
S97t &gt AtEfollAM &= TDIQ ZH<L 185 ug/plate 0|49 & OlM MDIS| 2
20 62 ug/plate 0|42 ST OM BEQEZXOZ Revertants?t & 7}8tY
Ct. ol ¢t Z= AndersonS(1980), NTP(1986), ZS(1988) ZW et AUX|3t
0o{ oj& EZX0| 2B Base pair substitution® Ho|¥ M FAUo| X{&elg]
UCH E 70{ LIEFCH wb2l Zto] TDI % MDI&= S90f X glol TAL00 =2 F2| 4
ZEO ¥e& LIEIUX] A UCH
¥ 113} ¥ 12= TDI % MDIS| TA1535 @ TA1537 ZFof Cist vio|l 4

s

Al A2 A ™01 % MDI 25 S90| EXfsHA| 2 HEjoIME ol JE

& 0[X|X|] 4Uct.
ojAte] AYMZANE F85IH IYBUATAI oM EJLUUSH OECD
offlM 83 QUe TA98, TA100, TA1535, TAI537 Z&F =S Histidine
FEMg <38t

Auxotroph, Crystal violet B} A 9 Ampicillin LM S 2



¥ 24: Revertants colony counts and means obtained with TAIQ0 following
exposure to TDI or MDI and known mutagens in pour plate method

COMPOUND CONC. - REVERTANT/PLATE
(ug/plate)
- 59 + 59
Pl P2 Mean Pl P2 Mean
NEG CON 0 136 111 124 110 110 110
TDI 2 127 147 137 126 147 137
7 158 152 155 134 140 137
26 116 97 107 143 117 130
62 154 127 141 177 132 155
185 120 134 127 205 197 201
556 160 142 151 218 250 234
1667 132 118 125 244 212 228
5000 NDppt NDppt NDppt  NDppt
MDI 2 134 134 134 1i2 120 116
7 120 102 111 118 123 121
26 133 155 144 158 157 158
62 120 131 126 153 206 180
185 113 161 137 180 158 169
556 162 142 152 164 226 195
1667 142 136 135 174 190 182
5000 NDppt NDppt NDppt  NDppt
SOD AZIDE i 591 494 543 ND ND
2-AA Z 1406 134 137 1136 1482 1309

% NDppt: not detectable due to the precipitates of materials

ND ; not detrmined




HE 25: Revertants colony counts and means obtained with TA1535 following
exposure to TDI or MDI and known mutagens in pour plate method

COMPOUND CONC., REVERTANT /PLATE
{ug/plate)
- 59 + 89
P1 P2 Mean P1 P2 Mean
NEG CON 0 10 7 9 12 11 12
TDI 20 11 15 13 8 8 8
62 6 14 10 11 13 12
185 6 11 9 12 9 11
556 18 6 12 15 11 13
1667 5 13 9 9 10 10
5000 NDppt NDppt NDppt  NDppt
MDI 20 10 8 9 9 19 14
62 11 11 11 10 7 9
185 11 6 9 7 15 11
556 10 3 7 6 10 8
1667 7 14 11 17 12 15
5000 NDppt NDppt NDppt  NDppt
SOD AZIDE 1 446 480 463 ND ND
2-AA 2 17 13 15 125 115 120

* NDppt: not detectable due to the precipitates of materials
ND . not detrmined
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X 26: Revertants colony counts and means obtained with TA1537 following
exposure to TDI or MDI and known mutagens in pour plate method

COMPOUND CONC., REVERTANT/PLATE
(ug/plate)
-89 + 89
P1 P2 Mean P1 P2 Mean
NEG CON 0 3 3 3 11 6 9
TDI 20 11 3 7 14 6 10
62 8 5 7 12 14 13
185 7 2 5 13 12 13
556 3 4 4 13 11 12
1667 1 4 3 13 12 13
5000 NDppt NDppt NDppt  NDppt
MDI 20 5 4 5 6 4 5
62 3 7 5 9 5 7
185 3 4 4 6 7 7
556 8 6 7 9 8 9
1667 6 9 8 5 0 3
5000 NDppt NDppt NDppt  NDppt
9-AC 1 24 21 23 ND ND
2-AA 2 5 6 6 101 73 87
* NDppt: not detectable due to the precipitates of materials

ND

. not detrmined
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3. TDI Y MDIE TA98 ZF ol Cfsto]l MAIXO

0 oF
I 3
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YHAO] Ut setg Ao SMHS0| U XAIZE MBS
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UE AMY(2H™AY, SUXAAYEE IRSE WM MAMEE o|R8)=
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4. TDI W MDI& TA98 P TAL00 ZZF 0 C§5tof 22t Frame shift® % Base
pair substitutiony Ho|¥ Y BHUOC AU LI TAIS 2F o ME
B8 XMotA7 e ZHY MESAHEN0EZ XYY Ut Y20 o &
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5. TDI % MDI{& TA1535 W TA1537 2o CHsto] o2 3 dekg O|X| K| QY

ct.

23U OjFojLt =22 ARt ©e| AtormME Y gl Al ME 83X
w82 FXJ RUSHEHUES FHEIY T AKX UAMEHUER FHEY)
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