FEX (OXOID Agar No.l) 15g
B MmO +—LIRHLDI0OmIFELTEDT
H5,

3} S9 mix
SOmix I mid2 Y UTOMETHARL, FRKIT
KATIZBREF L. -

So* 0.1 mi

b el S V) & -} 8 umol
wiEH Y246 33 pmol
D-ZVa— A6 5 umol
B-NADPH 4 pmol
B-NADH 4 gmol
F U A1) CEREETR (PH74) 100 pmol
T L BE

*OREALASY(Fya—< o) 2EELLE. 208
3, TAGOMOSDRET v MI7 2 /S —
WESE- NV T IR AT LTHERLM
REVH—- PO X g L EETETH S,

(E8hE)

REEIE T LA v Fa—T g YETERL.

RERE IS EIATROl ml % EL, 59 mix 05 mi
FEMEROL miENg, 37TCT25MWIREL, L
frFaR—ar&fTo., SOmixeFsELn
Baicid, SO mixdfLhb izl Mo ) LB
MREH(PH 74) 05 mEMA A2, 7L ¥Fan—a
Y%, by FTA-2mi % LEEORBE ISR TR
L, Byl a— ARKEIREMICER L7:. BB L
by FTH AR Lo, 37CTIEEREEEL, #

RERoo-_ L, RRCEERMEYHWT
Ne 273 FORODETTHEHEL, BBEPEICLAR

BHEOFEZ A FIHABRISRESL-D 1RO
Lb— 2SR LT, ARBIISEEL VIOV —
FEAY, ZEERL;. T, #BEDEEREOMADD
ICEEHE B E GER) B L UEHEREOBE ESE
FRWT, WEREI Y MBEOBRELT) WEETET
7.

(FEREROHTEILE)

WEEHEWE L — MBI AERER 20—
(EE) PR BEOC2EL EER L, BE:FEH
B L UBRESZO NS SHEIRELHEL T,

BRLUEE

(FimaER)

5000, 2500, 1250, 625, 313, 156, 78,1, 39.1 ug/ 7L —
DBETEBLAEZH, 59 mixdEdFTTRTRT
DEHD625 pg/ 7L~ FELET, SO mix#HFETTH
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WP2 uvrA® 1250 pg/ 70— FELEB X o EikD
625 ug/ 7L — PELLETZENFRAE RO b,

CAFEL, S9 mixFEHTFETIC BB WP2 uvrAD 625 pg/

= b TOMEEIMOERICIE~NFE AL DTH -
7. o T, ARETILS9 mixIEHFE T O WP2 uvrAl:
DWW TIE 1250, 625, 313, 156, 78.1, 39.1 ug/ T L — b D6
BEY, 2o0foEkRICDOWTIE625, 313, 156, 78.1,
39.,195 pg/ T L — r OBEELRE L. 59 mixiF
TR NTOEICOWT1250, 625, 313, 156, 78.1,
391pug/ 7L — bOGIREREE LS.

(&)

FERFTable 1, 2IR L. LROBEHEBCRES
ERLALEZ?, 2EIOFREKEL b FEEOHBERS
o — i, SO mixERFETELULETOWTRIC
BnTh, BHGEE) HEEDMEL EFREhdo /.
T, HEASY mixFEHEFE T CI2625 pg/ 7L — b L
T, 59 mix3tfFEF TIETAISSS5, WP2 uvrdld 1250 pg/
TL— T, FOMROERILE25 ug/ 71— FELETER
2Y5% (WA

HEORESE,L, 4-700-0-7 LV —VOERERIT
Btk & iR L7,

SE X

1} D. M. Maron and B. N. Ames, Mutation Research,
113, 173-215 (1983).

2} M.H. L. Green and W. J. Muriel, Mutation Research,
38, 3-32 (1976).
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4-700-0-97 LN

Table1 Results of reverse mutation test{I) of 4-chloro-o-cresol on bacteria
With(+) or Test Substance Number of revertants {(number of colonies / plate)
Without(-) Concentration Base-pair change type Frameshift type
S0 mix (ug/plate) TA00 TAL535 WP2 uvrA TAQ8 TAIG37
6 11 30 12 3
0 75 ( 84} 7 (9 27 (33 22 { 18) 7 { &
%0 (= 8 3 (&2 2 (+ 8) 15 (= 5) 8§ (* 3
71 7 14- . 3
19.5 79 (70 1 { M 9 (13 3 (3
81 (= 5) 4 (4 16 (£ 4) 4 (=1
84 1 28 138 2
39.1 81 ( ¥ 7 (9 36 ( 35 18 ( 16) 9 ( 3
71 (= 7 0 (£ 2) 4l (7N 1n (= 4) 5 (& 4)
79 3 33 24 4
78.1 g2 ( 85} 7 ( & 39 ( 38 12 ( 18) 7 ( 8
B (7 8 3 43 (= 5) 12 (=7 6 (£ 2)
S9 mix 75 16 25 9 5
156 83 ( 83} 7 {10 27 ( 29) 15 ( 13) 3 ( 5
-) 91 (= 8 8§ (* 5 36 (6 15 (£ 3) 7 (= 2)
66 13 28 g 6
313 68 ( 65) 7 (10 31 (31 nm (9 6 ( 5)
61 (= 4} 10 (= 3 3 * 3 7 (2 4 (£1)
o* o* 12 o* O*
625 o (0 L )] & (8 o { O o (0
o™ =0 ot (£ 0) ™ (+ 4 ot (£ 0) 0t (+ O
0*
1250 o { o
S )]
84 9 28 24 13
0 74 ( 84) g (10 28 { 33) 28 ( 22) 8 (10
95 (+1B) I &1 2 (+ 8) 15 (£ 7 8 (£ 3)
102 7 53 14 3
39.1 8 ( 92) g8 { 8 28 ( 39 20 (21 7 ( B
8 (£ 9 0 (= 2 3B (+£13) 28 7 6 (=2
103 g 36 19 9
78.1 95 (104} 6 (D 45 ( 35) 19 (18 1 ( 8
115 (10 7 (x 2) 25 (£10) 17 (£ 1 4 (£ 4)
59 mix 86 13 39 27 7
156 91 ( 91} 5 ( 9 22 { 38) 21 { 25 0 ( 8
(+} 9% (£ 5) 10 (* 4 47 (£13) 26 (= 3 7 (2
76 10 36 27 11
313 96 ( 88) 14 ( 11) 43 ( 3 15 { 20) 4 { 6
92 (%11) 9 (3 37 (F 4 19 (£ 6 4 (= 4)
53* 6 27 21* 1
625 41 { 41) g { & 26 { 26) 0% { 18) 2> {3
30* (+£12) 5 (£ 2) 25 (& 1) 13* (= 6) 2 (1)
0* o* 0 o* o
1250 o ¢ o ¢ (o ot (0 ot { 0 ot { 0
ot (x 0) o {0 ot (=M o (£ 0 0* (£ 0}
Positive Name AF-2 NaN, ENNG AF2 o-AA
Concentration
(ug/olate) 0.01 05 2 0.1 80
59 mix Number 508 307 467 426 814
of 411 ( 455) 264 ( 293) 471 ( 491) 472 { 449) 716 ( 753}
(-) revertants 446 (+49) 307 (25 536 (£39) 448 (£23) 729 (53}
Positive
control Name 2-AA 2-AA 2-AA Z-AA Z2-AA
Concentration
(pg/plate} 1 2 10 05 2
59 mix Number 893 316 764 334 173
of 829  { 838) 312 (304) 788 (734) 387  { 364) 155 {159}
(+) revertants 792 (£51) 283 (£18) 799 (:18) 7L (x27) 150 (12
AF-2:2-(2-furyl)-3- (G-nitro-2-furyl) acrylamide, Nal,:sodium azide {Mean)
ENNG : N-ethyl-N"nitro-N-nitrosoguanidine, 9-AA :9-aminoacridine, 2-AA : 2-amincanthracene (£5.D.)
*:Microbial toxicity was observed.
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Table 2  Results of reverse mutation test (I[) 6f 4-chloro-o-cresol on bacteria

With (-+) or Test Substance Number 0;‘ revertants {number of colonies / plate)
Without(-) Concentration Base-pair change type Frameshift type
59 mix (ug/plate) TALQO TA1535 WP2 uveA TA98 TA1537
87 13 20 9 3
0 77 ( 80) 9 (11 2 ( 28 1 11 4 ( 5
76 (L 6) 12 (£ 2) 25 (+ 6) 14 (£ 3} 7 {x 2)
73 7 16 4
19.5 8 ( 79 9 ( 8 12 ( 14} 3 (4
73 (£ 4 8 (1) 14 (£ 2) 5 (£ 1)
80 11 29 15 3
3a.1 7 (79 13 ( 11) 17 -( 27 15 ( 14) 3 { 3
80 {+ 2) g8 (£ 3) 36 (10 13 (1) 2 (1
85 10 18 13 6 '
_ 781 81 ( 78) 9 (9 2% (21 2t { 14) 9 ( 8
62 {8 8 (x1) 19 (£ 4} 8 =1 2 (= 4)
S9 mix 74 10 28 13 4
156 76 ( 78) 9 ( 8 25 ( 25 15 { 13) 2 (4
- 8 {x 6) 6 (2 21 (= 4) 11 =2 5 (2
72 10 22 8 . 4
313 79 {73) 8 (9 23 ( 21} 10 ( 9 7 ( 5
68 {6) 9 (D 19 (= 2 9 (=D 4 (=2
o* o* 10* o* o*
625 o (0 ot (0 5 ( 6) o {0 ot {0
o (£ 0) 0 (£ 0) &~ (= 3 0 (= 0 0 (= 0
0*
1250 [V 1)
ot (= 0
84 15 23 17 8
0 8 ( 83) 1 (12 2% ( 25) 17 ( 20 8§ (1
&% (£ 1) 9 (£ 3) 25 (= 2} 26 (£ 5 4 (=2
83 10 36 16 5
30.1 8 ( 90) 9 ( 9 28 ( 3 19 ( 18) 0 { 8)
101 (10) 8 (£ 1) 25 (£ 6} 20 (£ 2) 3 (=4
95 9 32 20 4
78.1 @2 (97 9 ( 8 26 ( 31) 33 ( 28) 6 ( 6
103 (% 6) 7 E D 37 =7 24 (= 7) 8 (£ 2
S9 mix 97 8 32 26 1l
156 92 ( 93) 15 ( 10) 25 ( 26) 16 ( 19) 9 (11
(+) 91 (+ 3) 3 (= 4) 21 (& & 14 (& 8) 12 (% 2)
112 9 28 20 10
313 9% ( 106) g8 (& 3 ( 30 18 ( 22 6 ( 8
09 (£ 9) 7 (=D 28 (= 4) 27 (£ 5 g2 2
13* 2* 27 4* 0*
625 13* (12) * (2 12 ( 19) 4~ (3 o (0
9 (+ 2) C 17 (+ 8) * (D 0* (& 0)
o* o* o* o* o*
1250 o ( 0 o (0 ot (0 o (o o { O
0* (= 0 o (=0 o (= 0 o (£ 0 ot (= 0
Positive Natne AF-2 NaN, ENNG AF2 9-AA
controt
Concentration
(pg/plate) 0.01 0.5 2 0.1 80
89 mix Number 578 326 539 460 467
of 513 ( 535) 362 ( 344) 519 ( 510} 390 (417 501 { 456)
- revertants 513 (+38) 353 (£15) 473 (£ 34) 402 {£37) 309 (+52)
Pasitive Name 2-AA 2-AA 2-AA 2-AA 2-AA
conirol
Concentration
{ug/plate) 1 2 10 05 2
59 mix Number 1088 424 647 333 161
of 1098 (1048) 450  { 454) 712 ( 704) 334 (374) 154 ( 152)
(+) revertants 959  {=78) 488 (£ 32) 753 {£53) 401 (£36) 140 (=11
AF-2:2-(2-furyl) -3- (5-nitro-2-furyl) acrylamide, NaN,:sodium azide (Mean)
ENNG: Nethyl-N-nitro-N-nitrosoguanidine, 9-AA9-aminoacridine, 2-AA . 2-amincanthracene (£5.D.)

*: Microbial toxicity was observed.
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4- 70 H-0-7 L= D
Fyf—X - NAAY—EEMRBERV 5 REHRRERER

In Vitro Chromosomal Aberration Test of
4-Chlorco-cresol on Cultured Chinese Hamster Cells

OECD BEfR bW EE &M IR R 2 B REESR
O—\/LLT, 4 0u-g & L —LOEERRICE
Y MEERENEELFET L2D, Frf=—X -
Na AL —BgEdfe (CHL/IU, AT CHL L RET) % H
WTREBENREREEART EMm L L.

REFRERRIIAVLIRELYRET S 20, MDY
PRI R IT oo 28, EEAIEE O 24 MRS
X T4 BRI ALIR T B TS 50% O BRI & TR TR E
I, FREN0.053, 0.017 mg/mi, BEEBAEEO S
mixTEE T BIUIEEE T, Fhan0.072, 0121 mg/
miTHh o7z, fEo THREFEEREBRCRAT, ERLEEE
O 24 BEELE T2 0.060 mg/mi, 48RRI Ti30.020
mg/mi, EEFRMIEE D S9 mix A7 F 13 0.080 mg/ml,
EFEETTIR0I25 mg/ml 2 &iEE e L, Fh¥FhEo
/20BEx higEg, 1/40EEFRBEICEEL .

CHL #18a % BRI E T 24 B B & UM 48R fe oL 78
LR, WILoMBEEIrBWTY, Redofish
EREEEMEo R REEI % RFBTHo L, T,
ERFMLEEDS) mixFETB LI UPEFET OV
DAIBEC BT D, MO B BREE R 13 5% R i
Thol, Ll, EHELREDS) mixFETFTOEH
REERE(0.080 mg/mi) T, BZ LD 75% B4
BEEREISREN, HERERETH 7. #oT,
BREZMHAET L0, 0.040, 0.080, 0.120 mg/mi®
MECTHERBRTERLL. FOESE, 0.080, 0.120
mg/mi TEHEL-MBEOFRENRT7.0, 21.0% I REk
WEREVPHESHh, RAGCEYEROEIEI RS
NeERICEBEREHROBS BN LN
o, WREMMEEDSY mixFETTHREEHE L.

DEDERLV4-700-0-7 LY~ iE, EROR
BEET T, ABENOCHLME ICka ERE 2 HE
) kﬁéf% L7

MRS LUHE

1. {#EELL#ER
REREEWS S AF (19948 A, AFE: #T 1

) LiFr4=—-X - "bs Ay —HMEOCHLM %,

RS R TRBICE V.

2. EEHORY
RIS, #FEMmiE(CS:GIBCO LABORATORIES,
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O v +EE43N1140) & 0% LA 4 — 7 VMEM B
BWEBI.

3. EERM

2X 1048 CHLAIRE %, ¥EFHEWSml % ANnLT 1 ¥
2 ($&6cm, Becton Dickinson and Company) 23§ X,
37THCO, 1 ¥ F 2 — % — (5%CO,) FTHEEE L.

EFAEETIE, MREEEIAECHBYEEmA,
24 & UMSBFRMLIB L A, /-, ERMAEET
i, MBI ES) mix AT TE L UEFEETT
GREMALIE L, MLIER THIF L EERTE L IT18RM
BRI

4. WEEHE

4-Z 00 -0-7 L/~ (CAS No.:1570-64-5, O v b
F5 FBYOL, MiEE:193.9% WEfLRMTEM) X, 5F&
142.58, @i S40°C, 220~ 225 Co ORI TEY
OPDFOEBCREETHSL. 48, Aoy Miow
TIRBSETFEETHL L 2 HIALL.

5. #HEMEREORHE

WER R B, RSB LA, SEELVAF LA
Wk F L F(DMSO LB, ME{LER, oy &
& I603E2089) H AIV:7n. BEAELEEICEBL TEES
FHL, DWCRBELRBEECIERFRL CHREDRED
WEMEEBE R L. 7, FAHECELTHMEE
3 (93.9%) ZEM LA, HERPEREEE, T
REII BN THEEEOWSV/VBIC R D IHITME L.

- REAREHRIIACIREB L RIGEEORBRYE

PRI OWCEREFINEERL, WINbIERED
100:5%LANTHEZ &EFTEFL /.

6. REIETENAIRIEE(C & DIIEEEORE

REFEERBRCHCG IR EONBRE L IET
A0, MEBEDEOMRERCRITTEESRASL. #
& o CHLARRR (235 A 8 K e, mM3REH
BrAVWCEHEOATFRR 2, BEGBEICST S
MmOk ® b - TIREL L.

FOFER, 4-700-0-7 LU — L@ #50%OHERER
BlaeRTEEY, S0% XX S O2RECEL VEL L
LA, AGEREEO4GHNEE & F43RBMET
& F10.053, 0.017 mg/mi, HRRLEED S mix
FHETBLUEREET TEFR24.0072, 0121 mg/mi
THh o7 (Fig. 1).
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FEFEREHER

100

—*=i{reated for 24 h without 59 mix

=O={reated for 48 h without 59 mix
traeted for 6 h without S9 mix

~O==treated for 6 h with 59 mix

Cell growth (% of control)

0 o1 0.2 0.3 0.4 0.5
Concentration (mg/mi)

Fig. 1 Inhibition of cell growth treated with
4-chloro-o-cresol

7. EBREORE

MR IIFIREBOBRE L), LBEREHRBTHY
LM EOREER Y ERVEED24EEQLE TR
0.060 mg/mi, 48EFRIMLE T120.020 mg/mi, EHEEMN
HEOSY mixFEHET T130.080 mg/mi, SEERFT T
0.125 mg/ml * &iBEL L, ThENEDY/20BEE
FIRE, /4ADBERRREE: L THRELL.

8. BEFEREHNE

RBEETO2HBMC, I3 FERERBESY
0.1 pg/mlic % 5 &) CHEHERICMA A, REAEED
RS E B> TiTo k. AT 4 FEREE v—L
WO B2MIER LA, ERLAERS, 3%F A FER
T2057 et L7z,

9. FERAH

fERL A5 4 FEFRDI B, 1Oy — L2 bE
LA A e BEEENFILRVWE ST — FL
LAARBETOHT L, Hadfoaitis, BEAREERE
%L - HILBMABRTHES MMV IZ L 2 5HEC T
WTITV, RS W ERESEHOEY v 7, Y
BF, ZEiR% S OMERE OFE LS (polyploid)
OFEIzOWTERELL, T4, SEEE S I UERE
Mo WTIZ 1B 200 0T HPAMB E 54T L7,

10. B#FEAE

BHEE L U T RERE L HER I H B IC oW D
RS, BE LR, BERFOMELY, F8
HABR OB oW THENL, BEOMERAARICREA
Liz, ¥BYEoRaEEEHREIIOVWTOHER,
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FEE O ORI, REFRELTETLIMED
SEH %A T IEM, 5% LE10%Ki = Ehtt, 10%
Blreffke L.

BR&sIUEE

ERIE I L B RAETITORERE Table 1IKR L
oo 470207 LY REMAT, 248MB L0048
RRfLE L - SREERT, REGOHLETS S UHE
RS O M IRIE R 1L 5% R TH o 7.

e B E D L A REEFITOEES Table 21277
L. 4-20b-0-2 LY — N EMATS mxTFETBH
FUEFEET COEFRME L SBERC, S8Man
OHBEEIISH R TH oo, T, EHMNERED
SO mixFEAE T OEERER(0.080 mg/mi) T, BELH
BO75% C REbBERE (gap 2 &) PHRE S,
HElZgEHEETH o1,

ftoT, BHEMELEZT L0, 0.040, 0.080, 0120
mg/mi DR CHEEREE % EM L /2 (Table 3). Z0#
5, 0.080, 0.120 mg/mi TEEL/-MlloFh 2070,
21.0% bt BESEHE S L, AR TERE
DEREIEHEEND LRICHERERBEOB L 2R
AR &R, EEEEAEED S mixFEFT
B L e L7

ik

1) BAREZEERFS - HASYIRBRSEHSE, Mt
EMEIZ L L REMEERT IR, BHEENE, 1983

2y FRE B OEE, CWED ReARYTRBRT-S £,
T - T4 - —%k, 1987.

HEEEE . AE # ‘

ABRIELE | KEFICER, KERESE, TIFEE
EHBEET, HAEL
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4-700-0-7 L=

Tahle1 Chromosomal analysis of Chinese hamster cells (CHL) continuously treated with 4-chloro-o-cresol without
S9 mix (main test)

Concent-  Time of No, of No. of structural aberrations No. of cells
Group ration  exposure cells with aberrations - Polyploid” _ Judgement”

(mg/mi) (h} analysed gap ctb cie csh cse f total -g (%) tg (%) (%) SA NA

Solvent" O b 200 1 1 0 2 0 0 4 3(1y 4(20) 0.0

C-oC 0.015 24 200 0 3 ] 1 0 0 4 4 ( 2.00 420 0.0 - -
0.030 24 200 2 7 0 0 0 0 9 7(35 9 ( 4.5) 0.5 - -
0.060 24 200 0 9 0 0 0 0 9 g { 4.5) 9(45) 0.0 - -

MC 0.00003 24 200 0 24 11 3 0 0 38 37{(185 37(185) 0.0 + -

Solvent 0 43 200 O 2 o 0o 0 0 2 2010y 2(10) 0.0

C-oC 0.005 48 200 0 0 0 1 0 0 1 1(0.5) 1{ 0.5} 0.0 - -
0.010 48 200 0 2 1 ] 0 0 3 3(15) 3(15) 0.5 - -
0.020 48 200 0 6 1 1 0 0 8 8400 8(40 0.0 - -

MC 0.00003 43 200 0 24 H 8 0 0 66 56(280) ©56(28.0) 0.0 + -

Abherviations : gap . chromatid gap and chromesome gap, cth Jchromatid break, cte I chromatid exchange, csb chremosome break, cse 2
chromosome exchange (dicentric and ring ete.); f © acentric fragment {chromatid type), —g ; total no. cells with aberrations except gap, +g :
total no. of cells with aberrations, SA : structural aberration, NA | numerical aberration, C-0-C : 4-chloro-o-cresol, MC : mitomyein C

1) Dimethylsulfoxide was used as solvent. 2} Two hundred cells were analysed in each group. 3) Judgement was done on the basis of the
criteria of Ishidate et al. (1987),

Table2 Chromosomal analysis of Chinese hamster cells (CHL) treated with 4-chloro-o-cresol with and without S9
mix {main test)

Concent- 59 Timeof No.of No. of structural aberrations No. of cells .

Group ration mix exposure cells with aberrations Polyploid® __Judgement™
{mg/m!) {(h) analysed gap ctb cte csb cse f total -g (%) +g (%) (%) SA NA

Solvent" ¢ - 6-(18) 200 0 1 G ¢] 0 1] 1 1{ 05) 1005 0.0

C-0C 0.0313 - 6-(18) 200 0 2 ¢ 1 0 [ 3 3( L5 3015 1.0 - -
0.0625 - 6-(18) 200 1 0 1] 1 0 ¢ 2 1{05 2(10 1.0 - -
0.125 - 6-(18) 200 1 3 3 0 0 ¢ 7 6( 3.0 7( 3.5) 15 - -

BP 0.020 - 6-(18) 200 0 0 o] 1 0 t] 1 1(05) 1(058) 0.0 - -

Solvent 0 +  6-(18) 200 0 1 0 0 0 0 1 1(05) 1(05) 0.5

C-o-C 0.020 +  6-(18) 200 0 0 0 0 0 0 0 00009 0(0M 0.0 - -
0.040 + 6018 200 1 1 0 1 0 0 3 210 3{ 15} 0.5 - -
0.080 + 618 200 0 7 10 0 0 0 17 15(75 15{75) 1.0 + -

BP 0.020 +  6-(18) 200 2 69 118 1 0 0 190 132 (66.0) 133 (66.5) 1.5 + -

Abherviations : gap : chromatid gap and chromosome gap, cth . chromatid break, cte | chromatid exchangs, csb ;chromosome break, ese :
chromosome exchange (dicentric and ring etc.), { : acentric fragment (chromatid type), -g : total no. cells with aberrations except gap, -+g :
total no. of cells with aberrations, SA | structural aberration, NA | numerical aberration, C-0-C : 4-chloro-o-cresol, BP | benzo[alpyrene

1) Dimethylsulfoxide was used as solvent.  2) Two hundred cells were analysed in each group. 3) Judgement was done on the basis of the
criteria of Ishidate et al.(1987).

Table 3 Chromosomai analysis of Chinese hamster cells (CHL) treated with 4-chloro-o-cresol with S9 mix
{confirmation test} ’

Concent- 39 Timeof No. of No. of structrual aberrations No. of cells
Group ration mix exposure cells with gherrations Polyploid” __Judgement™

(mg/m!) (h)  analysed gap ctb cte csb cse f total -g (%) +g (%) (%) SA NA

Solvent" 0 +  6-(18) 200 ¢ 0 0 0 0 0 0 0(00) 0(00) 0.0

C-oC 0.040 +  6-(18) 200 1 5 4 0 0 0 10 6(30 7(35 1.0 - -
Q.080 +  6-(18) 200 1 5 11 1 4] 0 18 13(65 1470 15 + -
0.3120 +  6-(18) 200 0 24 28 1 0 0 53 421{21.0) 42210 05 + -

BP - 0.020 +  6-(18) 200 1 70 143 1 3 0 218 149 (74.5) 149 (74.5) 0.0 + -

Abberviations : gap . chromatid gap and chromosome gap, cth ;chromatid break, cte ! chromatid exchange, esb :chromosome break, cse :
chromosome exchange {(dicentric and ring etc.), { ! acentric fragment {chromarid type), -g : total no. cells with aberrations except gap, +g .
total no. of cells with aberrations, SA I structural aberration, NA : numerical aberration, C-¢-C : 4-chlorc-o-cresol, BP | benzolalpyrene

1) Dimethylsulfoxide was used as sclvent. 2} Two hundred cells were analysed in each group.  3) Judgement was done on the basis of the
criteria of Ishidate et al.{1987).
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OQECD SIDS 4-CHLORO-2-METHYLPHENOQOL

SIDS INITTIAL ASSESSMENT PROFILE

CAS Nr. 1570-64-5
Chemical Name Phenol, 4-chloro-2-methyl
OH
Structural formula CH,
Cl

CONCLUSIONS AND RECOMMENDATIONS

Environment

The chemical is very toxic to aquatic organisms. The chemical is considered as readily
biodegradable and has a low bioaccumulative potential. The predicted environmental
concentrations are lower than the predicted no effect levels for all environmental compartments. It
is currently considered of low potential risk and low priority for further work.

Health

This chemical is corrosive and toxic by inhalation. Workers exposure is considered to be low
because the substance is produced in a closed system as an intermediate for the manufacturing of
phenoxyherbicides. Consumer exposure is considered to be negligible. It is currently considered of
low potential risk and low priority for further work.

SHORT SUMMARY WHICH SUPPORTS THE REASONS FOR THE CONCLUSIONS
AND RECOMMENDATIONS

The EU tonnage of (4-chloro-2-methylphenol) for the year 1989 has been estimated as a total of
15000 tons per annum based on the production volumes presented by the manufacturers and
supported by the production and consumption figures of the herbicides MCPA (4-chloro-2-
methylphenoxy acetic acid), MCPB (4-chloro-2-methylphenoxy butyric acid) and MCPP
{mecoprop 2-4chloro-2-methylphenoxy-propionic acid). The main points of emissions are at
manufacturing sites of the substance where PCOC 1s used as an intermediate for manufacturing of
the phenoxyherbicides (i.e. PCOC processing and phenoxyherbicides formulation sites) and where
these herbicides are used in agriculture (PCOC occurs as an impurity in the phenoxyherbicides).
The environmental distribution of PCOC (using a Mackay fugacity level 1 calculation (Mackay &
Paterson 1990) is expected to be 33% in air, 56% in water, 6% in soil and 5% in sediment.

The environmental exposure assessment is primarily based on monitoring data from the two main
manufacturing sttes in EU where all production and all processing of PCOC takes place, and where
approximately 60% of the production volume in EU is formulated. A worst case environmental
exposure scenario for a separate, but hypothetical, formulation site has also been constdered. PEC
local water is calculated as 0.0038 mg/l and 0.0014 mg/l for specific site and formulation,
respectively. For the exposure assessment of PCOC in sewerage treatment plants (STP), the
dissolved concentration of PCOC is assumed to be equal to the effluent concentration. The
predicted environment concentrations for the sewerage treatment plant are: 0.004 mg/l [specific
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site], 0.0013 mg/l [formulation]. The predicted environmental concentration for soil is calculated
as 0.00000088 - 0.000002 mg/kg.

PCOC is very toxic to aquatic organisms. The acute toxicity to fish LCsy (96h) was observed to be
2.3-6.6mg/l. The ECsp (48h) to daphnids was 0.29-1.0 mg/l and the ECso (96h) to algae was 8.2
mg/l and ECyo to algae (96h) was 0.89 mg/l. The NOEC (28 days) for fish was 0.5 mg/l for
histopathological changes in kidneys and liver. NOEC (21 days) for Daphnia reproduction was
0.55 mg/l. The presence of an algae ECyo, 2 long term NOEC for fish and a Daphnia reproduction
test suggest that use of an assessment factor of 10 may be appropriate. The predicted no effect
concentration (PNEC) is 0.05 mg/l. The PNEC STPgicrorgnaisms 1 obtained by using the EC50 for
inhibition of respiration of activated sludge microorganisms and an assessment factor of 100 ( 0.55
mg/l). Since no ecotoxicological data are available for soil organisms the equilibrium partifioning
method has been applied (PNEC;,i = 0.36 mg/kg).

A local nisk for aquatic organisms is not anticipated-as the predicted environment concentration is
lower than the predicted no effect concentration(regardless of whether an assessment factor of 10
or 100 is employed). Similarly the risks for microorganisms in sewerage treatment plants and for
soil organisms is not expected.

The most important sources of direct human exposure are assumed to be at production sites (with
predicted exposures of up to 0.7 mg/kg/day) or in conjunction with the use of phenoxy herbicides
where exposures of ca. 0.35 mg/kg/day is estimated. Indirect exposure is estimated as being
several orders of magnitude lower than the above values at a regional level while consumer

exposure to the substance as an impurity in lawn-treatment sprays may be as high as 0.07 mg
PCOC /kg/event.

PCOC is corrosive and toxic by inhalation but is only moderately toxic in acute mammalian tests
by other routes. The substance is not a skin sensitizer. In an OECD screening test 422, PCOC did
not cause reproductive effects in rats, Tests for repeated dose toxicity suggest an NOAEL of 200
mg/kg and a LOAEL of 800/mg/kg (slight liver toxicity and decrease in haemoglobin
concentration in the blood). PCOC was positive in an older mouse micronucleus test, but negative
in a recent valid test performed according to the current OECD guideline. It did not give rise to
genotoxicity in valid Ames tests. On the basis of current knowledge, the substance can not be
considered a mutagen,

Repeat dose toxicity is not likely to present a major health problem. The margin of safety for
workers based on a NOAEL of 200 mg/kg/day is 200/0.7 = 285. For the end-points
irritation/corrosivity the concentration is below the level of concem.

For consumers exposure may be in the order of 0.07 mg/kg for each event corresponding to a daily

dose of 9.6 x 10™ mg/kg/day. With a NOAEL for repeat dose toxicity of 200 mg/kg/day the
margin of safety is at least 20,000 for each single event.

IF FURTHER WORK IS RECOMMENDED, SUMMARISE ITS NATURE
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4 HUMAN HEALTH

41 HUMAN HEALTH (TOXICITY)

4,1.1 Exposure assessment
4.1.1.1 General discussion

P-chloro-o-cresol (PCOC) is used in the chemical industry as an intermediate in the synthesis of
chlorophenoxy herbicides, e.g. MCPA (4-chloro-2-methyiphenoxy acetic acid), MCPB (4-chloro-2-
methylphenoxy butyric acid), and mecoprop (2-(4-chloro-2-methyl-phenoxy)-propionic acid, MCPP).
PCOC is no longer produced in Denmark.

PCOC is found as an impurity in the herbicides MCPA, MCPB, and mecoprop.

During production of PCOC and in the synthe515 of other compounds (down stream uses) PCOC is
released to the environment through emitted air and waste water. As a degradation product and as an
impurity PCOC will also be found at the application sites of the herbicides mentioned above.

PCOC was detected upon branches sprayed with MCPA, 2 weeks post application, at concentrations of
8900 ppb; and upon potatoes, carrots, green lettuce and onions grown on fields adjacent to a treated
rallway bed in Northern Finland at concentrations of 0.2, 2.9, 52.9 and 593.0 ppb, respectively
(Paasivirta et al., 1983).

Concentrations in the environment are estimated in chapter 3.

The most important routes of direct exposure is by inhalation in occupational settings in the production
of the substance itseif or during use in the synthesis of other compounds (down stream: uses). Oral or
dermal exposure during production is assumed to be of relevance only in the case of accidents.

Exposure to PCOC as an impurity in herbicides such as MCPA can also occur during crop spraying.

In the Danish Product Register PCOC is only registered as a substance, but was formerly found in one
product at a concentration of around 1% in a survey carried out in 1985. With reference to information
from industry it is concluded, that no exposure takes place through use of ordinary (non-herbicidal)
consumer products.

One potential source of indirect exposure is the consumption of food treated with the herbicides, of
which PCOC is a degradation product or an impurity, and drinking of water contaminated by the
substance.

4.1.1.2 Occupational exposure

Two companies in the U.K. are high volume producers of PCOC, which is also used as an intermediate
for further synthesis at the same sites of the herbicides MCPA, mecoprop, and MCPB. In addition one
Dutch high volume producer has been identified, producing PCOC as a non-isolated part of a
continuous process which need not be reported under the Regulation. There are no data on
occupational exposure available from this producer.

No occupational exposure limits for PCOC have been found but for related substances (cresols and
chlorphenols) the values given below apply.
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The occupational exposure limit (8-hour threshold limit value (TLV)) for cresols set by the UK and
DK authorities (all isomers) is 22 mg/m® (HSE 1994, AT, 1994). For chlorphenols (all isomers) the
TLV in e.g. Denmark is 0.5 mg/m’ (AT, 1994).

Production: At one of the production sites, plant operators were monitored at the workplace and tank
farm operators were monitored whilst offloading PCOC to the road tanker on four and three occasions,
respectively (Road tanker is used to move the substance within the area). According to the
manufacturer less than 20 people are involved in these operations (pers. communication, 1997). For the
plant operators the monitoring period lasted from 183 to 238 minutes. For the tank farm operators the
monitoring period lasted from 15 to 101 minutes. Concentrations for plant operation and offloading to
road tankers ranged from below detection limit to about 5 mg/m® (equivalent 8 hour TWA’s max. ca. 5
mg/m®) (A.H. Marks, 1997b).

During cleaning operations, which were infrequent (twice per year) and whére protective clothing and
breathing apparatus was worn, a concentration of about 53.8 mg/m’® was recorded (8 hr. TWA 1.2
mg/m’). The monitoring was done at one occasion (A.H. Marks, 1997b). According to the
manufacturer, less than 20 people are involved in this operation (pers. comm.). One of the main
manufacturers has reported that the exposure actually only applies to one worker. (pers. comm., A.H.
Marks, march 6 1998)

Beside the actual operator monitoring point location monitoring in working areas was performed
showing TWA values of less than 5 mg/m’ for all instances (e.g. control room, by reactor, by holding
vessels, process scrubber, and whilst offloading PCOC to road tanker) except cleaning of the
equipment where a concentration of 1,274.8 mg/m’ was recorded (equivalent to 8 hr. TWA 18.6
mg/m’)(A H. Marks, 1997b).

For production of phenoxy herbicides, which was done at the same plant, monitoring data (operator
and point location monitoring) was of a similar order of magnitude, less than 5 mg/m’ at all occasions.
Here cleaning of the equipment was not monitored (A .H. Marks, 1997b). PCOC is used in the molten
state, which together with the corrosive nature of the substance, ensures that workers comply fully with
PPE requirements (pers. Comm., A H. Marks, march 6, 1998)

There are no monitoning data on PCOC available from the other U.X. production site. According to the
producer the occupational exposure to PCOC is regarded as being minimal, because all vessels and
sample points are enclosed and maintained under extraction with air being discharged via caustic
scrubbing columns. In addition all employees are provided with appropriate Personal Protective
Equipment which is laundered and maintained by the company (Nufarm, 1997b).

According to the producers most of the manufacture and use of PCOC do not require operator
intervention. However, there are exceptions e.g. maintenance and tanker loading and unloading. For
these operations as well as for emergency situations appropriate PPE are provided including suit (PVC
or full body cotton overalls), full face mask, PVC gloves, boots (leather or PVC), safety helmet and
glasses (A.H. Marks, 1997b; Nufarm, 1997b).

Assuming inhalation of 10 m’ of air during an eight hour work shift, for a 70 kg person, 5 mg/m’
would correspond to a realistic worst case dose for systemic toxicity of about 0.7 mg/kg/day. It can be
noted that while this concentration is less that 0.25 of the TLV for cresols and thus meets UK.
regulatory standards, it is 10 times higher than the TLV for chlorphenols, which from a chemical-
structural point of view are quite similar to PCOC.
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