HBA
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1. —fRIER
GENERAL INFOMATION

1.01 MEAFER
SUBSTANCE INFOMATION

CASEE

123-31-9

123-31-9

WE# (BARESR)

era¥/>

WER(EEB)

Hydroquinone

B

ENBEREEDES

ERNERESNES

OECD/HPV%

HFH

C6H602

C6H602

BE=

EE

SPONSOR INFOMATION

1.02 REMFERINETEE MESERE BT H1FH

e

OECD/HPVZ 0% 5 L (SIAM4) [ZRYULE SN =1 2R

(http://cs3-hq.oecd.org/scripts/hpv/)

OECD/HPV Program, SIDS Dossier, assessed at SIAM 4-DEC—
1996
http://ecb jrc.ec.europa.eu/esis/index.php?PGM=hpv
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Sponsor Country: United States of America

1.03 A5 —5Ff

DETAILS ON CHEMICAL CATEGORY

1.1 — g E ER

GENERAL SUBSTANCE INFOMATION

MEDEIAT

MEOE-[CEL-BREDER

) IBEIIKEE (20°C, 1013hPa)

98.50%

98.50%

MEEE/FE%)
B

Ez

1.2 T84
IMPURITIES

CASES

&% (IUPAC)

ERBRESDES

BRAERICEITEH T

2HE(%)

HH

BE

1% 7K

1% H20

1.3 @I
ADDITIVES

1.4 B4
SYNONYMS

15 BE-MAR
QUANTITY

1.6 F&ER
USE PATTERN

1.7 BESIVANDOREER

SOURCES OF EXPOSURE

1.8 BANIER
ADDITIONAL INFOMATION

BAAE

BERBERR

BEEL %

PRI

Incineration.

XERREDHEHFEB
B
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2. AR

PHYSICAL CHEMICAL DATA

2.1 @R
MELTING POINT

HERME R

CASES

MES

ER

AiE

GLP

(AIAY.4

NO

HEBRE T F

SHERE

#ER

Bhm:  °C

169°C

169°C

$HE_C

H#E. °C

Foam

R

CDTERIL. GLPFIEA TESLFINLD

Information predates GLP regulations.

EEERDT

S 3814 O I T AR B0
i

= AXE

Material Safety Data Sheet, Eastman Chemical Company.

Material Safety Data Sheet, Eastman Chemical Company.

EE

223
BOILING POINT

HERME S

CASEE

HMES

EH

Hik

GLP

LR

NO

HERE(To1-5F

SERSH

Bpm:  °C

286° C

286° C

ofE.  C

Fo

R

CDTERIL. GLPFIEA TESLFINLD

Information predates GLP regulations.

EEERST

{ERETED FIBTIRHL
LB

= AXE

Material Safety Data Sheet, Eastman Chemical Company.

Material Safety Data Sheet, Eastman Chemical Company.

EE

23 BE (LE)

DENSITY (RELATIVE DENSITY)

HERME R

CASEE

HMES

ER

Hik

GLP

HERE(To1-5F

SERSH

R

1.341 g/cc

1.341 g/cc

547

R

CDIEHIT. GLPHIEANTELHURDED

Information predates GLP regulations.

{EEERDT

{E 3814 O I T AR 1
i

5| PSRk

Material Safety Data Sheet, Eastman Chemical Company.

EE

Material Safety Data Sheet, Eastman Chemical Company.

24 ZRIE
VAPOUR PRESSURE

HERME S

CASEE

HMESE

EH

Hik

GLP

LR

NO

HERE(To1-5F

BBEH

R

ARE

2.34 x 10" kPa

2.34 x 10'° kPa

BE: °C

25° C

25° C

HHE_C

Fo

R

CDTERIL. GLPFIEA TESLFINL D

Information predates GLP regulations.

{EEERDT




{ERETED FI BRI

HiE

5| F 3k Material Safety Data Sheet, Eastman Chemical Company. Material Safety Data Sheet, Eastman Chemical Company.

EZ

2.5 HEL{HR B (log Kow)

PARTITION COEFFICIENT

HERME S

CASHS

HEE

SR Hansch BU LeoDHEICKDHTE Estmation by method of Hansch and Leo

Hik iHE calculated

GLP [AIAY4 NO

HERE (T 5F

HEREH

e e
Log Kow 0.50-0.61 0.50-0.61
BE: °C 25° C 25° C

#aim

SER CDERIL. GLPHIEATZALURDED Information predates GLP regulations.

EBEERIT

{E5ETE DFIETIEHL

HiE

5| B3k Hansch, C., and Leo, A. (1979). Substituent Constants for Hansch, C., and Leo, A. (1979). Substituent Constants for

Correlation Analysis in Chemistry and Biology, John Wiley and Correlation Analysis in Chemistry and Biology, John Wiley and
Sons, New York. Sons, New York.
EZ

2.6.1 KRR (RHEHZSD)
WATER SOLUBILITY_ & DIS

SOCIATION CONSTANT

HERME L
CASES
HEE
AR
Hik T—A%L None provided
[AIAY4 NO
BRE{To1-&
% SRR T—2%L Analytical Method: None provided.
73,000 mg/L 73,000 mg/L
C 25° C 25° C
pH
E—iﬁﬂﬂiﬁ@%ﬁ%lﬁ
0 affe
SER CDIEHIL. GLPFIENTESURIDELD Information predates GLP regulations.
EFEMHERIT
{E581E D FIETIEHL
HiEL
5| 3Rk Sterner, J.H., Oglesby, F.L., and Anderson, B. (1947). Quinone Sterner, J.H., Oglesby, F.L., and Anderson, B. (1947). Quinone
Vapors and Their Harmful Effects. . Corneal and Conjunctival Vapors and Their Harmful Effects. I. Corneal and Conjunctival
Injury, J. Ind. Hyg. Toxicol. 29, 60-73. Injury, J. Ind. Hyg. Toxicol. 29, 60-73.
&E
s e —————
HERME
E—1%
Hik T—A%L None provided
BE:  °C
GLP [AIAY.4 NO
BREH
HERE T o= 5F
#HE pH 4.00 «~ 4.70 pH of 4.00 to 4.70
h 5 B1DKFEDpKalElSE 9.9 pKa of 9.9 for the first hydrogen ion
SR CDIEHIE. GLPFIENTESURIDELD Information predates GLP regulations.
EFEMERIT
{E%81E D FIETIEHL
HiE
5| FA Xk Technical data bulletin, Eastman Chemical Products, Inc., 1975. |Technical data bulletin, Eastman Chemical Products, Inc., 1975.
EE
2.6.2 REKS

SURFACE TENSION

2.7 51K 53 (FBAR)
FLASH POINT(LIQUIDS)

HEBRMEL

CASES

MEE

SER

Fik 921)—75 KRBk Cleveland Open Cup

GLP L\WNE NO

HEBREITo1-E

HEREH

BE |
Blkm:  °C 177° C 177° C

REDEAT B open cup

[t

SR CDIEHIE. GLPFIENTESURIDELD Information predates GLP regulations.
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S 3814 O | T AR B0
i

5| PSRk

Material Safety Data Sheet, Eastman Chemical Company.

Material Safety Data Sheet, Eastman Chemical Company.

liEZ

28 BB (BER SiK)

AUTO FLAMMABILITY (SOLIDS/GASES)

2.9 51KtE
FLAMMABILITY

HERME L

CASEE

HMES

ER

Hik

ASTM D1255

ASTM D1255

GLP

LNZ

NO

HERE(To1-5F

SERS M

5

BADISEE

'

S| REMNZLY

SADHE

KED AL

h 5

BHEIRJCEE = 499° C

EE

Autoignition temperature = 499° C

—DIERIT. GLPHIEA TEZLUEIDED

Information predates GLP regulations.

{EREHERDT

S35 1 O | BriRHL
R

5| F3CEk

Material Safety Data Sheet, Eastman Chemical Company.

Material Safety Data Sheet, Eastman Chemical Company.

BE

2.10 1B
EXPLOSIVE PROPERTIES

211 Bt
OXIDISING PROPERTIES

212 BIEBTARTU UL

OXIDATION/REDUCTION POTENTIAL

213 ZO MBI FHHERICB T 515

ADDITIONAL INFOMATION

3. IRETE M EHER

ENVIRONMENTAL FATE AND PATHWAYS

31 REM

STABILITY

311, Ko
PHOTODEGRADATION

HERME R

Era¥/Y

Hydroquinone

CASEE

HMES

ER

ik

The reaction of hydroquinone with oxygen in the presence of
hydroxide ions [OH ] in water vapor is very rapid but the rate
has not been determined (NIOSH, 1978).

The reaction of hydroquinone with oxygen in the presence of
hydroxide ions [OH-] in water vapor is very rapid but the rate
has not been determined (NIOSH, 1978).

54T

ARV

NO

GLP

HEETLE

SR E R R (nm)

ABNEE (S E D8R

MBEDARIEIL

SHERE

#ER

@Ei}%fﬁ

| R (°C)
| B iR

FEEAt/2

SR (%) &5

EFINE %)

I HE N 53 fiR

HEREF] (34 T)

BRAIRE

HREFEH

FiBAAL/2

DEE Y

Fo

AR

KN RERBIIE. 68D = <SERMS > 240 BLLEET,

t% of photodegradation = < 5 weeks in June to > 240 weeks in
January

EEERDT

(S8 D FIETIE L
B




LB

Devillers, J., Boule, P., Vasseur, P., Prevot, P., Steiman, R.,
Seigle-Murandi, F., Benoit-Guyod, J.L., Nendza, M., Grioni, C.,
Dive, D., and Chambon, P. (1990). Environmental and Health
Risks of Hydroquinone, Ecotoxicol. Environ. Safety 19, 327-354.

Devillers, J., Boule, P., Vasseur, P., Prevot, P., Steiman, R.,
Seigle-Murandi, F., Benoit-Guyod, J.L., Nendza, M., Grioni, C.,
Dive, D., and Chambon, P. (1990). Environmental and Health
Risks of Hydroquinone, Ecotoxicol. Environ. Safety 19, 327-354.

BE

3.1.2. KR E M (KD M)

STABILITY IN WATER

HERMES ErFOX/> Hydroquinone
CASEE
fEE
IR
Fik OECD HAKRSA> 111&EREHRIZ, pH % 7.0, 8.0, ZTr9.0[Z5A%  |Oxygen utilization was measured in a Warburg respirometer at a
L. Warburg respirometer CEAFHE B4 BIELT- buffered pH of 7.0, 8.0, and 9.0. Similar to OECD Guideline 111.
GLP L\WYE NO
HERE{To1-&F
SEREH
#R e ——
BRERE
FHEE
FRERBEDSEE®), pH, BE
B
RERERY
L\WVZ NO
F&im
ER t.1/2 for 02 utilization pH t.1/2 for 02 utilization pH
111 hrs 7.0 111 hrs 7.0
41 hrs 8.0 41 hrs 8.0
0.8 hrs 9.0 0.8 hrs 9.0
EEEAT7
{EREME D FIBTARHL
Hi
5| Ak Moussavi, M. (1979). Effect of Polar Substitution on Autoxidation|Moussavi, M. (1979). Effect of Polar Substitution on Autoxidation
of Phenols, Water Res. 13, 1125-1128. of Phenols, Water Res. 13, 1125-1128.
[ REMEBEOLMITEREET . BB HTODAIEE T, No analysis of test substance. No determinations at acidic pH.

3.1.3. LIEHREME
STABILITY IN SOIL

32 ®E=A)UT T4 (RIR)

MONITORING DATA (ENVIRONMENT)

HERME SR

CASEE

fEE

IR

Hik

BIEAT (=)

B R

(=L HEK. REK., £FEFDX /o8& S A S DHEKPIZIZER  [No concentrations have been detected in wastewater, surface
AX/ iR shizmnot=, water, or emissions from areas in which hydroquinone is

manufactured.

#aim

IR

EBEERIT

{ERETED FI BRI

HiE

5| A 3THk Ewing, B.B., Chian, E.SK., Cook, J.C., Evans, C.A., Hopke, P.K., Ewing, B.B., Chian, E.SK., Cook, J.C., Evans, C.A., Hopke, P.K,,
and Perkins, E.G. (1977). Monitoring to Detect Previously and Perkins, E.G. (1977). Monitoring to Detect Previously
Unrecognized Pollutants in Surface Waters, USEPA Office of Unrecognized Pollutants in Surface Waters, USEPA Office of
Toxic Substances. Toxic Substances.
Eimutis, E.C., Quill, R.P., and Rinaldi, G.M. (1978). Source Eimutis, E.C., Quill, R.P., and Rinaldi, G.M. (1978). Source
Assessment: Noncriteria Pollutant Emissions, USEPA Industrial |Assessment: Noncriteria Pollutant Emissions, USEPA Industrial
Environmental Research Laboratory. Environmental Research Laboratory.
Nunn, AB., Il (1978). Volatile Organic Compound Emission Nunn, AB., Il (1978). Volatile Organic Compound Emission
Inventory for Tennessee Eastman Company, USEPA Air and Inventory for Tennessee Eastman Company, USEPA Air and
Hazardous Material Division. Hazardous Material Division.
Perry, D.L., Chuang, C.C., Jungclaus, G.A., and Warner, J.S. Perry, D.L., Chuang, C.C., Jungclaus, G.A., and Warner, J.S.
(1978). Identification of Organic Compounds in Industrial Effluent |(1978). Identification of Organic Compounds in Industrial Effluent
Discharges, USEPA Office of Toxic Substances. Discharges, USEPA Office of Toxic Substances.

#EE

33. BEEHED

TRONSPORT AND DISTRIBUTION

331 BRER S EOBE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HERME R

CASEE

HMES

EE
Bk

R

[LIES

RES 7T LEARRRE
(levelll/1D)




Foam

ER ELESE 238RB)IEDE, BIERIZHITAEROX /> M 3%|Based on the low vapor pressure (see Section 2.3), transport of
SENLRERADEHIERI/NSINEFEIND, TEAD |hydroquinone vapor to the air is expected to be minimal in the
BEITFEINDN, BULVKBHBEIZLY. EFOFX/21EKA  |environment. Transport to soil is possible, where hydroquinone is
[2HhBEShBERDND, ZRERIETHS 41SHB) o, R |expected to be distributed to the water compartment due to the
XL EHERI SN S, high water solubility. Persistence is not expected because

hydroquinone is readily biodegradable (see Section 4.1).

EEHERIT

S8 D FIBTIRHL

Hi

5| FSCRR Hydroquinone/Quinone Test Rules Support Document, Dynamac |Hydroquinone/Quinone Test Rules Support Document, Dynamac
Corp., 1982. Corp., 1982.

EE

3.3.2 e

DISTRIBUTION

34 BRI E S AR

AEROBIC BIODEGRADATION

AERMES ErFOX/> Hydroquinone
CASEE
fHEE
SER RERAAT TR Test type, aerobic
HiE OECDAHAKRSA> 301DIZHRY, SEMFEIRIL. BE 10mg/LOE [Similar to OECD Guideline 301D. Activated sludge was
FRF /b2, 5SERRU20BB A Fa—tEnt=, incubated in a concentration of 10 mg/L hydroquinone for 5 or
20 days.
EEHM
HBIER EMEEIR Activated sludge
GLP L\WNE NO
HEBREITo-E
HEREH
HEMEEE
EIRIRE

BERE C

HEBYE & L URE (me/L)

SRR RIE A &

SREEHAE

BE I —|

BENREG HE

DR

I

R

N

DERRE-3

N N

AR

SDRE Y

EREBRUN DS RERES
ERUZORER

BOD5 = 1.00 g/g 02, COD = 1.83 g/g, THOD = 1.89 g/g
BOD20 = 1.15 g/g 02

BODS5 = 1.00 g/g 02, COD = 1.83 g/g, THOD = 1.89 g/g
BOD20 = 1.15 g/g 02

MNEMEDNT, 14HEDHRE

Z 0t

Young, RH.F., Ryckman, D.W., and Buzzell, Jr., J.C. (1968). An
Improved Tool for Measuring Biodegradability, J. Water Pollut.
Control Fed. 40, 354-368.

Young, RH.F., Ryckman, D.W., and Buzzell, Jr., J.C. (1968). An
Improved Tool for Measuring Biodegradability, J. Water Pollut.
Control Fed. 40, 354-368.

#h 5

FR

;a)'ﬁi)ﬁt;\ GLPHIEMN TEZDLURDED , BMERITFATE
HIZHY,

Information predates GLP regulations. Additional studies listed in
the attached bibliography.

{EREHERDT

SR8 15 O iR AL
R

5| F3CEk

BE

3.5. BOD-5, COD#7=[&BOD-5./CODLtL
BOD-5,COD OR RATIO BOD-5/COD

3.6 EWEMENE
BIOACCUMULATION

HERME R

Era¥/y

Hydroquinone

CASES

MES

R

HERAA T FRsk

Type of test: flow—through

Ak

SREREMIL0.05 mg/L MD14C-EROF /(2 24, 72, BT 120 B
MREINT, EELEBFSINILEZE= LTz, OECDAAK
S 305EIZHE Y, .

Organisms were exposed to a concentration of 0.05 mg/L 14C—
Hydroquinone for 24, 72, or 120 hours. The amount of radiolabel
accumulated was then determined. Similar to OECD Guideline
305E.

EXVL5]

Z=iE (B)

BRERE

Bttt ZARS

GLP

LR

NO

RBELE

PoX Wik

- (D

SHERSH

BERME AR

SERME R RV HFE

EEE%?’J‘EE/ ESid

5

SRR 1TE)

BEESHE %

AR ORBYERE




EER S (BCF)

HA < B H

it B R

il

ZDMDEE

h 5

BCF (ER#¥)=40

BF = 40

AR

Chlorella GREE) fusca ($%2) D245 BCFR U Leuciscus
idus melanotus (golden ide) M 72 BCF(Z 40TdhHo7-.

The BCF-24 h in Chorella fusca (green alga) and the BCF-72 h
in Leuciscus idus melanotus (golden ide) is 40.

{EREERDT

SR8 15 O | B iRHL
g

LRSS

Freitag, D., Ballhorn, L., Geyer, H., and Korte, F. (1985).
Environmental Hazard Profile of Organic Chemicals. An
Experimental Method for the Assessment of the Behaviour of
Organic Chemicals in the Ecosphere by Means of Simple
Laboratory Test with 14C—Labelled Chemicals, Chemosphere 14,
1580-1616.

Freitag, D., Ballhorn, L., Geyer, H., and Korte, F. (1985).
Environmental Hazard Profile of Organic Chemicals. An
Experimental Method for the Assessment of the Behaviour of
Organic Chemicals in the Ecosphere by Means of Simple
Laboratory Test with 14C-Labelled Chemicals, Chemosphere 14,
1580-1616.

EE




HEA

FNER#E R (SIDS Dossier)

JR3C (SIDS Dossier)

-1 A~DaMEN
ACUTE TOXICITY TO FISH

HEBYE ErOE/Y Hydroquinone

] — 1%

Fik OECDH AR5 A2 2012481, B EZ 6B R B EICRTESH [Similar to OECD Guideline 203. Fish exposed to various
- % concentrations for 96 hours.

GLP LMYVZ NO

HBEITo-F

faiE, Rif. HiLE Pimephales promelas (Fathead minnow) Pimephales promelas (Fathead minnow)

IVERAVE

HEBEYMEOIHOEE

HERMEDORIAE

1% R DI RN F A

B L
SEBADR . k. hE

BRAKEH-YDAKE

SR onEraneE

LwAlbEH

FHKIR

FFKDILFHEE

ABRER (RUREBR) EZOH
Ep

HEBRMENFRHTCOREM

zéﬁ#ﬁﬂﬁﬂ/ﬁﬁﬂ@&xﬁ&%@ﬁ!’

1k 7K

static

?&7k-’f—/?§7kﬁl#

EH.LESYDRK

HEIPBEINDUELTRE
XEURBRIZEHTEHKE

BRI P i

B DIRE

S RE DI ESE
]
BERE

EAEE

EMEHT BT

RERCEDE

HETAEER

FEIR
RERICHTHETE

EERIE

ZDDBEER
HEEh

#£ 2 (96h-LC50)

LC50=> 0.4 mg/L

LC50=> 0.4 mg/L

EEHERaT

F—REATA

ERE QR
Hi B

Elli: by

Terhaar, C.J., Ewell, W.S., Dziuba, S.P., and Fassett, D.W.
(1972). Toxicity of Photographic Processing Chemicals to
Fish, Phot. Sci. Eng. 16, 370-377.

Terhaar, C.J., Ewell, W.S., Dziuba, S.P., and Fassett, D.W.
(1972). Toxicity of Photographic Processing Chemicals to
Fish, Phot. Sci. Eng. 16, 370-377.

&%

KEXSR

Study predates GLP regulations. No analysis for test
substance. Additional studies listed in the attached
bibliography.

4-2 KEBERDY~ OB BIZEIDD)
ACUTE _TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

‘iﬁ%ﬁi%@tﬁ ATALEE, BT

REEME ErFOX/> Hydroguinone

A —

%k IEKEBETTIDVOIZHRIRESE., Daphnids exposed for 96 hours under static conditions.
- OECDH A FF 42202125841, Similar to OECD Guideline 202.

GLP LMWYZ NO

HBREToF

Wi, Rif HigE Daphnia magna Daphnia magna

IVRRAVE

HRYME DL DHE

HERME DR

F5 R DR TR TR

AEREH

ZEMECORZMEHBER

SAERBAIA B O B Fl

FHUKIR

FFKDILFHHEE

ABRER (RUREBR) EZOH
Ep

HEBRMENFRNTCORES

zéﬁ#ﬁﬂﬁﬂ/ﬁﬁﬂ@&xﬁ&%@:ﬁ!’

Eﬁi 1éé7‘4)0);t§§$%§(

HBEXEZENBRBEINDAL
ELIRERICHETEHKE

SRR B #n

HRARDIKAE

S RIERE D E S E
#ER
HRERE




HHRE

iff ik B 25 3

ZHEBKEERDOE

IR

HERXIZE D RIE (L3 A

HBXIZHTHRIEDZ LD

LC50 = 0.05mg/L LC50 = 0.05mg/L

1‘ $BHERTT

F—RET4

{251 D FI B AR L

Hig
Environmental Effects of Photoprocessing Chemicals, Environmental Effects of Photoprocessing Chemicals,

5| AXHR National Association of Photographic Manufacturers, Inc., National Association of Photographic Manufacturers, Inc.,
1974. 1974.

&EZ

4-3 KEEM~OEM (BIZLELE)
TOXICITY_TO AQUATIC PLANTS e.g. ALGAE

HEME ErFOX/> Hydroguinone

H—1t

ik 7TER0.1-40mg/LDBE IR FESI 1=, OECDHAKRS/220112%#F [Organisms exposed to concentrations of 0.1-40 mg/L
- i) for 7 days. Similar to OECD Guideline 201.

GLP LMWYZ NO

HBREToF

Eie, Rif, HIEE Selenastrum capricornutum Selenastrum capricornutum

IVRRAVE

SHBEEHICANV-T—IDTEE

BRME DT DE R

HBRME QRS E

FEIR DIREARAT T &
LER S
ERIEER CORIMMARIER K

HOREED L ER R

ZEMECORZMEHBER

KR

BihDEERIEE

HBRBR (RURERR) LD
LA

HABRYEDBFRPTOREN

RRPE/ BROEREZORE

REBR

EEHE

ERA
e

%:EJ*E@’}‘&(&%1LI BT
i B ER T B DKE

EAIRE

e e )v-n

‘ﬂﬂﬂﬂ{ﬁﬁ

ERBEETE®

FRERICEH 254 KR

ZDEREFER

Growth was initially inhibited at 1.0 mg/L but recovered after

10 mg/LDEETEEMNBESN-H. DL EEHZEELT- an initial lag period. A concentration of 4.0 mg/L was
B & I3z = - ~ 7 7 -0 . o
B =S A - o completely inhibitory.
SRR égs’gg(/zioi’s’ﬁ’%—cﬁ’;% H‘% ff’%“‘ EC50 (duration, e.g. 24, 48, 72 hours) = 1-4 mg/L
‘ —It%ﬁg‘ﬁﬁﬁqja)ﬁj(m%,& El#g04 ma/L Maximum concentration at which no effect was observed

i X within the period of the test: 0.4 mg/L
AR OR/NERIRE: 1.0 me/L Minimum concentration at which effect was observed within

the period of the test: 1.0 mg/L

MR THDEREZ LD

HBXIZHTDRIEDE LED
B

bt
#5 2 (ErC50)

#E 5 (NOEC)

EEHERa7

X—2BT4

ERE QIR
Hi g

Environmental Effects of Photoprocessing Chemicals, Environmental Effects of Photoprocessing Chemicals,
5| AXHR National Association of Photographic Manufacturers, Inc., National Association of Photographic Manufacturers, Inc.,
1974. 1974.

e GLPLIFTDERER ., SREAME D AT X ZRLTLALY, Study predates GLP regulations. No analyses of test substance

in water.

4-4 WEN~OFHEBIRENITIT)
TOXICITY TO MICROORGANISMS e. g. BACTERIA

4-5 KEEY~DIEHEEN

CHRONIC TOXICITY TO AQUATIC ORGANISMS
A B~OIEHESMT

CHRONIC TOXICITY TO FISH

B. KEJEFHEY~DIBIEHME
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES



4-6 EEEY~OFM

TOXICITY TO TERRESTRIAL ORGANISMS
A ELEIEMA~DEE

TOXICITY TO TERRESTRIAL PLANTS

B. LIRAY~OEN
TOXICITY TO SOIL DWELLING ORGANISMS

C. DI EEERE (RPEEET)~OFN
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

-6-1EEEM~DHHE
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EMPHREE=FIT (BMERICLDERESTL)
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

4-8 EEAYELHRETE
BIOTRANSFORMATION AND KINETICS

4-9 BIIELR
ADDITIONAL INFORMATION



HEA

FNER#E R (SIDS Dossier)

JR3C (SIDS Dossier)

5-1 b2 aXx R TR KB 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

HERME S EROFX /2 GREHEFHE 97%) Hydroquinone (97% radiochemical purity)

CASEE

HEZ

T

Bk A HARSAY

BRI RE

GLP#EE& LWZ NO

HERES o
Test method:
Male rats were divided into groups of 4 animals per group and
received: 14C—Hydroquinone in a single oral dose of 5, 30, or
200 mg/kg; and 200 mg/kg unlabeled hydroquinone for 4 days
by gavage followed by a single dose of 200 mg/kg dose

HiEDEIEE XENSHR 14CHydroquinone.
In order to identify metabolites, animals were
given hydroquinone in the the feed (5.6%) for 2 days, while
other animals were given 311 mg/kg 14C—Hydroquinone by
gavage. The urine from these animals was collected, pooled
and analyzed for metabolites.

BiE Sprague—Dawley 5wk Sprague—Dawley Rats

]

HRRaRE

Fhp

*r=E

IREEARR

R IE (BRI

#’E58

#EtFE

ERICEESNT-E

B2 %

otz REBERICITRSTEED 12907 L0 EEE | 23%H\
B SR THo-OITRL. BEREZIZIZ53%MT L0 B
15, 43D REI AR TH o -, BEIR O ITBEICEYIRE LT
B (ERBD /N E—UIZE(FE o T,

FEAR
BRER#RE
RBEY
REBEY CAS No.
fE R
With 97-102% of the total radioactivity accounted for, the primary
route of elimination is the urine (92-99%) with 87% of the total
AR AT REIX97-102%% 5 &0 . TAHE MR ILIR (92-99%)T. #1 |radioactivity recovered being excreted in the first 24 hours. The
SHRED 8T D B EA R Y D24 R IZHEitt S f=, ZIZIZ[EYRE  |feces contained 2-4% of the total radioactivity recovered. Less
NI-IBETRED 2-4u D EENT=, IHEG B D 1%KREHCO2ELTHE |than 1% of the dose was expired as CO2 and less than 2% remained
HERER SHEM S, 2%KFEA6HER K IR RIZIRBE LTz, I 5 EI(XIX |in the carcass after 96 hours. The dose administered did not
STRED HEM /N A— |28 2% RIFSEMN 1=, BRIAFDIEERET [influence the excretion pattern of radioactivity. Tissues
REOHBEEIHERVERE TREETHY. thdL THRE2E(XR |concentrations of remaining radioactivity in the carcass were
BEDOLANILTH . P HIERERSICRYEILLEN STz, highest the liver and kidneys, with all other organs having
comparable levels. The distribution did not change with repeated
dosing.
Analysis of urine for metabolites indicated that 1% of the
RORBDHHTIZEY . IETEED 1WA KR EILDEROF /2 ELT |radicactivity was excreted as unchanged hydroquinone. The
Hitt SN BT EMNTRENT=, IETRED KB EF Lo OEEH &K [majority of the radioactivity was identified as a glucuronide
ELTRIESN., ENGHALNHRBIEEHRELTRESNT:, conjugate with a smaller portion as a sulfate conjugate.
SHERiEER LHL. HHEEEROHEMHULETERZRESRERERSETIEE |However, the relative amounts of each conjugate were different

after single and repeated dosing. After repeated dosing, 72% of the
radioactivity was glucuronide and 23% sulfate conjugate, while after
a single dose 56% was glucuronide and 43% sulfate conjugate. No
differences in the metabolite pattern was observed in animals
treated by gavage or as dietary admix.

{
{2515 D FI BT AR L
Hige
DiVincenzo, G., Hamilton, M., Reynolds, R., and Ziegler, D. (1984). DiVincenzo, G., Hamilton, M., Reynolds, R., and Ziegler, D. (1984).
5| FAsTEk (FTXRk) Metabolic Fate and Disposition of [14C]Hydroquinone Given Orally [Metabolic Fate and Disposition of [14C]Hydroquinone Given Orally
to Sprague—Dawley Rats, Toxicology 33, 9-18. to Sprague—Dawley Rats, Toxicology 33, 9-18.
e AV RERIEGLPIRFIRITH D, thDFRER (L F LI SXHRMHIZ [Comments: Study predates GLP regulations. Additional studies
JRARLT=, listed in the attached bibliography.
HEEME L ERFOX /> (99.6%) Hydroguinone (99.6%)
CASEE
MEE
JEIR
Pak:
FiE A HARSAY
BRI RE
GLPE& 1FLy YES
HBEBCHT-E
Groups of 4 rats per group were treated with 50 mg/kg of
hydroquinone by gavage (i.g.), intravenous injection (i.v.), or
. o intratracheal (i.t.) instillation and blood collected for up to 8 hours
T RO HEXSHR through an indwelling catheter. Other animals were treated and
euthanatized at 10 min, 20 min, 40 min, 1 hr, 2 hr, and 4 hr after
treatment and the levels of radioactivity in the tissues determined.
HYiE i DFischer 344 Sk Male Fischer 344 Rats
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HEARE

i

*®r=

FRAZER

[
IR (BRI

w58

BatFi&

ERICEESNT-8

B2 %

IRER AR

EREAR

IRUR FERH R O R ERIEEON T, th EIEH1 5 TH o1z, Bt
DS HIEIDDFEREDL T TRAKTH o 1=, REN. #k
W, RUEHEEO T, [FEThEN22, 19R V1553 THoT=, JHK

Absorption was rapid after i.g. administration with a t/% value of
approximately 1 min. Distribution of radioactivity was similar for all
three routes of administration. The 9t% was 22, 19, and 15 min for
it, iv. and i.g. treatment, respectively. Elimination was also rapid

HERGER LEPHNT. REN. BIRHN. RUVEHEOTK: BEZNZh |with Kth values of 626, 326, and 425 min for it., iv., and i.g.,
626, 326, R U425 THol=, MADRETREF RV FIMIE LS |respectively. Radioactivity in the blood was associated initially with
LE=AS. ShoDLAILIEZTREY D605 TiROMZFH A LT-, 48R  |the plasma, but these levels decline rapidly in the first 60 min. By 4
FTITHRETRED 64% M Fr Bk EFES LT, hours, 64% of the radioactivity is associated with the red blood
cells.
MIFODHIIEROX /O DFEOHERBEZETT , MIFOA1EY) |Analysis of plasma indicates rapid metabolism of hydroquinone.
P ORETREDEMN 1AM REILDEROF /2 ThHot=, EROF/ [Only 1% of the total radioactivity in the plasma ultrafiltrate was
HERER DT INIAVERVT IILEF A ASAINRFIIEOR 5405 |unaltered hydroquinone. Glucuronide and glutathione conjugates of
IZRHENT- ABEOMEIRESNE=-N. BEICIXEDSLE N> |hydroquinone were detected 40 min after i.g. administration. A
<o fourth material was also detected but not identified.
fE R
faim
[Pl
{E5ETE D FIBTIR L
HigE
Fox, J.A., English, J.C., and Lockhart, Jr., H.B. (1986). Blood Fox, J.A., English, J.C., and Lockhart, Jr., H.B. (1986). Blood
Elimination Kinetics of [U-14C]Hydroquinone Administered by Elimination Kinetics of [U-14C]Hydroquinone Administered by
5| 3K (T32k) Intragastric Intubation, Intratracheal Instillation or Intravenous Intragastric Intubation, Intratracheal Instillation or Intravenous
Injection to Male Fischer 344 Rats (Unpublished report TX—-86-1), [Injection to Male Fischer 344 Rats (Unpublished report TX-86-1),
Eastman Kodak Company. Eastman Kodak Company.
&= AR BINDRERE BT L= XEkiEIZ Y AL T, Comments: Additional studies listed in the attached bibliography.
HEEME L EFOX /> (99.6%) Hydroquinone (99.6%)
CASEE
MEE
ET
Pak:
BiE A HARSA
SERRLHE
GLPE& 1FLy YES
HERES Lo
OECD Guideline 417. Groups of animals received 14CHydroquinone
in a single oral dose of 350 or 25 mg/kg; after 14 repeated doses of
unlabelled 25 mg/kg/day; and as a single dermal application (24
N o hour occlusive exposure) of 150 or 25 mg/kg. Urine and feces were
T RO R collected for 7 days and plasma concentrations determined for 96
hours. Tissue levels were determined 48 and 72 hours after the
single oral dose, 48 hours the repeated doses, and 168 hours after
the dermal dose.
iz Fischer 344 Sk Fischer 344 Rats
[
HAEKE
FHh
®rE
IRERAZER
A8 (R T
%58
#atFE

ERRICIRSShT-8

B2 %

=
FRER (KR
i

BOF5%, moRETEOHZIRIR (25 me/keH B35 %14~
194325 mg/keR 1B 1% 51%10-14%>, 350 mg/keB E#% 5% 34-48

After oral administration, the blood concentrations indicated rapid
absorption (14-19 min after single 25 mg/kg dose; 10-14 after
repeated 25 mg/kg doses; 34—48 min after single 350 mg/kg dose)

niginotz, 15 RFEMNBGICEBEL. FBRRVBRICRERE
NEFh. MOAA—RICHIVEERETHEEL,

HEREER METRL, TDR2BHEDERENAONT=, BRAEIx T B9t% |followed by a biphasic elimination phase. The | t% ranged from 0.2
[£2.8-10 5B DEHET. @AZEICH L TITHETE TEHEM 1= 8 |- 1.7 hours. The 9t% for the low dose ranged from 2.8 — 10.5 hours
REA%OMPEEEHML TREBRRETHo=, and could not be estimated for the high dose. Blood concentrations
after dermal application were generally below the limit of detection.
Elimination of radioactivity occurred within the first 8 hours after
TATREDH K (FR OISR FZV DB LUIANIZEL, EELTERR |oral administration primarily in the urine (92-97% after a dose of 25
STz (25 me/keD IR 51%92-97%, 350 mg/keik 5 mg/kg, and 87% after 350 mg/kg dose). Approximately 1.3-2.0% was
HERHER 87%), #91.3-2.0% DN FE P ITHE SN Tz, iEEHETOHEM D ZE(LAD |excreted in the feces. No differences between the excretion from

males or females were observed. Less than 1% remained in the
tissues. The liver and kidneys contained the highest concentrations
with females generally having higher concentrations than males.




BREEDOH6T-T1%H RS ER(IE AR NS EIRE T, 168
B . B RS IS ISR ST RED0.14-2. 2%V FFTE L 1=, Mt
RED15-18%L AR MBS EIURESN G | FhhS(E1.7-3. 7% EURE
iz, BIRGHEED#92.6-12. 9% R R URALHEES L TLV =,

Approximately 61-71% of the dermal dose was recovered from the
application site immediately after dosing. After 168 hours, the skin
at the application site contained 0.14-2.2% of the total
radioactivity. Only 15-18% of the total radioactivity was recovered
in the urine with 1.7-3.7% in the feces. Approximately 2.6 — 12.9% of
the total radioactivity was associated with the tissues and carcass.

RSB HPLC T/ B, RIESh 1=, BOR S TITHMMD
#145-53% A ER O /o DY L IOV EEASIKT, 19-33%A FEEL 1
EERTH o= ALHTY—ILEHASRER B SN T=A, 350 meg/ke
THTIEREENA47%, HTIER2.3%BELEN>T=, AILHTY—
JVERIRIE25 me/keBEDRADEHLIELITBH ST =, BIL A
BEEDKMBTHof=. BERFER, RPICEIRSh IR EE
D27-45%1F 7 WOV B SR T, BBia &AL L TRESh 5B
SEDED o1z, BILEWIEEIRES NS HED3-8%%F &=, A
ATV EAERERERELEBTEINISRESN,

Urinary metabolites were separated by HPLC and identified.
Approximately 45-53% of the excreta from an oral dose was the
glucuronide conjugate of hydroquinone, and 19-33% was the sulfate
conjugate. A mercapturic acid conjugate was also identified but
accounted for only 4.7% of the dose in females and 2.3% of the dose
in males at 350 mg/kg. Mercapturate was occasionally detected in
the urine from the 25 mg/kg group. The parent compound was less
than 3% of the dose. After dermal exposure, 27-45% of the
radioactivity recovered in the urine was the glucuronide conjugate
with only a small fraction identified as the sulfate conjugate. The
parent compound accounted for 3—8% of the recovered
radioactivity. Mercapturic acid conjugates were occasionally
detected in dermally—dosed animals.

T=o

[t
[EEETES
EFEME D F BT HL
Hig
English, J.C., Deisinger, P.J., Perry, L.G., Schum, D.B., and Guest, D. [English, J.C., Deisinger, P.J., Perry, L.G., Schum, D.B., and Guest, D.
2| A 30k (GETH) (1988). Toxicokinetics Studies with Hydroquinone in Male and (1988). Toxicokinetics Studies with Hydroquinone in Male and
Female Fischer 344 Rats (Unpublished report TX-88-84), Eastman |Female Fischer 344 Rats (Unpublished report TX-88-84), Eastman
Kodak Company. Kodak Company.
AR BINEERARA L3RR R IZ) RS-, SRERME (L [Comments: Additional studies listed in the attached bibliography.
e BREMIMDRNT=, T BORBEZHRRIT HTEIETELHND |Test material leaked from the application site, and oral exposure

could not be ruled out.

5-2 2tEHME
ACUTE TOXICITY

A RREOSE%
ACUTE ORAL TOXICITY
HEBYMES EROX /U KBR Hydroguinone in water
CASES
MEE
ET
Pak:
S PO i et T = - =24~ |Similar to OECD Guideline 401. Fasted rats and mice (sex not
. EI)E[?[I;?g;zi%—[éﬁa%?ﬁﬁﬁgé}ggibﬁgéﬁz);%ﬁdiiéﬁﬂig% specified) were treated with a single dose of hydroquinone by
EHARSAY b —T gk N N gavage, and animals observed for mortality and clinical signs of
BUEORRERERRLI, toxicity over the course of 14 days.
GLPE& LWVZ NO
HBREToF
HERR (8 Riff) Fyb/REFIFBATE SN TULVEL Rat/strain not specified
TR/ BRI SN TLVAL Mouse/strain not specified
TEB (e M, - F)
RE5E
EREE (EA) OBhE
RIE (1B{K)
RERE®
HEAM(B)
ZDHDHBREH
#EaT AT
fER
EHEHTOREHR
BRERATR
BltRFAR
BEESICESASECTH . BELEN T Convulsions occurred immediately after treatment, but did not
201 (ETAROHTRELEAE e
LD50 (5k) = 390 me/ke |scr|m|nat|n_g ose (for fixed dose only):
LD50 (X5 %) = 680 mg/k LD50 (rats) = 390 mg/kg
e LD50 (mice) = 680 mg/kg
bkl

LD50{E X [&LC50{&

I 1 D LD50{E X [£LC50{E D:E LD
%

aAVb:

Comments:
Study predates GLP regulations. No analysis of dosing

]

e = I DBT=1T . 5 N\ %= v
ER ﬁ%&éﬁggg2§%4g£$%|}*ﬁﬁ'&{?£;fgffhn & solutions. No description of clinical signs of toxicity for
° = HEUEYER S e ’ o individual animals. No body weight measurements.
BT
{251 D FI B AR L
HigE
Hodge, H.C., Maynard, E.A., Wilt, Jr., W.G., and Kesel, R. (1949). Hodge, H.C., Maynard, E.A., Wilt, Jr., W.G., and Kesel, R. (1949).
31 F ek (SRR Studies of the Acute Toxicity of Hydroquinone (Unpublished Studies of the Acute Toxicity of Hydroquinone (Unpublished
7T report), Division of Pharmacology and Toxicology, University of report), Division of Pharmacology and Toxicology, University of
Rochester School of Medicine and Dentistry. Rochester School of Medicine and Dentistry.
EZ
SRERME K. FAELY G )a—)L, XIFFT VLY FOEROX/Y Hydroquinone in water, propylene glycol, or glycerin
CASES
EZE

EZTN




755

OECDA AR A 401158, #B R UM E SV NI LBHGELL)
ICERAF /U HERHZEORSL. BMORTERVEHEOER

Similar to OECD Guideline 401. Fasted and unfasted rats (sex not
specified) were treated with a single dose of hydroquinone by

LD50{E X [£LC50{E

HiE/HARSAY o Sy - gavage, and animals observed for mortality and clinical signs of
FRAERE14B RISV BRRLT=. toxicity over the course of 14 days.

GLPE& LVZ NO

HEREITo-F

= vk /Priestly Rat/Priestly

HERR (R Zwk/Sprague-Dawley Rat/Sprague—Dawley
Zvbk/Wistar Rat/Wistar

TEB (e M, - F)

B58

FHEH () OB

B (IEK)

RERE®

BEUE(E)

ZOORRER

#iEt A LR

fER

EHEHTOREHR

BRERFT R

BRI R
R L% & LD50 Strain  Carrier Condition LD50
Priesty Z'Jt)> FEMHE 1295 mg/kg Priestly Glycerin Unfasted 1295 mg/kg
Sprague JOELYYYI-)L FEHEE 1090 mg/kg Sprague Prop Glycol Unfasted 1090 mg/kg

Z0it Sprague Water BB 1182 mg/kg Sprague Water Unfasted 1182 mg/kg
Sprague Glycerin JEiE R 1081 mg/kg Sprague Glycerin Unfasted 1081 mg/kg
Sprague JAELYY)I-) HRE 323 mg/kg Sprague Prop Glycol Fasted 323 mg/kg
Wistar  FOELYY)3-) FE4EE 731 mg/kg Wistar  Prop Glycol Unfasted 731 mg/kg
Wistar JAELYY)I-L BB 298 mg/kg Wistar Prop Glycol Fasted 298 mg/kg

bk

It 1 D LD501E R £ LC50{E D& LY
%

HERIGLPHRAIDETTH S, RERD AL . FiEDERKREIR

Study predates GLP regulations. No analysis of dosing solutions.

%

OECDA A F 54401155, B LMD SV ERIZIER
DIYRICEROF/ = BAEFGHIEORSL. IMORCERY

SER ey g . No description of clinical signs of toxicity. No body weight
ORAEL. KEOMEBEL. D e

B

(%51 D FI AR L

Higg

2 F STk (FESCAR) Carlson, A.J., and Brewer, N.R. (1953). Toxicity Studies on Carlson, A.J., and Brewer, N.R. (1953). Toxicity Studies on
Hydroquinone, Proc. Soc. Exper. Biol. Med. 84, 684-688. Hydroquinone, Proc. Soc. Exper. Biol. Med. 84, 684—688.

EZ

HERYEH Kpoerox/> Hydroquinone in water

CASEHS

MEE

ET

‘

Similar to OECD Guideline 401. Male and female fasted rats or
unfasted mice were treated with a single dose of hydroquinone by

LD50{E X [£LC50{E

LD50 = 302 mg/kg (Fvh); 390 mg/kg (XD R)

Bk HARSA> e e = gavage, and animals observed for mortality and clinical signs of
BIEOBRKERE 14BMISDYBRRLL. toxicity over the course of 14 days.

GLPE& LWWZ NO

HBEITo-F

HERR 8 RH#) Zvk/0Osborne-Mendel Rat/Osborne-Mendel
X ) R/Swiss Mice/Swiss

TR (e M, - F)

BEE

ZHEE (R OEMEK

B (IEK)

BEER

=AM (H)

ZDMDAEBREMH

#ETF RN

f5 R

ZHEHTOREHR

BRERFT R

BT R

There was a rapid onset of twitching of the eyelids and of the

IR R VS ETE D RERE DB O REANT CITELTz, 2L F |muscles around the head and neck. This progressed to tremors of

Z0th EAEETOHR DIRE R UUILLIEES T =, FEIRIXFE |“virtually all muscles” and occasionally convulsions. Respiration
N, BERBLRIZETEFNECT, BREZRESN=-8Y |was impeded and death occurred within a few hours. Animals
[FIREA S EEL . ZDMDER L RS A ST, receiving lower doses recovered from tremors and exhibited no

other symptoms.
bt

LD50 = 302 mg/kg (rats); 390 mg/kg (mice)

I 5 D LD50{E X [£LC50fEDE L
%

R

FAERLGLPIRRAIDAT TH D R ERD AL . AEDRIE B

o

Study predates GLP regulations. No analysis of dosing solutions.
No body weight measurements.

Emk
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51 AR (FT3CHR)

Woodard, G.D.L. (1951). The Toxicity, Mechanism of Action, and
Metabolism of Hydroquinone. Doctoral dissertation, George
Washington University.

Woodard, G.D.L. (1951). The Toxicity, Mechanism of Action, and
Metabolism of Hydroquinone. Doctoral dissertation, George
Washington University.

&EE

B. RMEWRASFHE

ACUTE INHALATION TOXICITY

C. AMEEREN
ACUTE DERMAL TOXICITY

HBRYEH

ErFO¥/Y

Hydroquinone

CASES

HES

Eastman Kodak Company@Laboratory of Industrial Medicine® 01
k3—JL, OECDH A K54 2402|551, B £(0.25, 0.5, X% 1.0
g/ke)DEFOF /U E1AE/RTIEDE/ILEVHIFALERAL. &

SR

Laboratory of Industrial Medicine Protocol, Eastman Kodak
Company. Similar to OECD Guideline 402. Quantities (0.25, 0.5, or
1.0 g/kg) of hydroquinone were applied topically to three guinea

LD50{E X [£LC50{E

HiE/HARSAY 4_ - L Z = pigs, one dose level per animal, and the application sites wrapped
E%%%&ig@ﬁ%é%#ﬁ)ﬁg%&t;@w"OL\—CFEti’ *E for 24 hours under occlusive patch. Animals were observed for
= USSRLS i =° mortality, weight gain, and irritation for 14 days.
GLPE& LWVZ NO
HEREITo-F
HERR (/R ELEYVN ZEEIFTREING Guinea pig/strain not designated
TR (e M, - F)
B’EE
EAEE () OUhE
B (IEK)
RERE®
#HziiE (8)
ZDMDAEBRSEM
st R LR
fER
EHEHTOREH
BRERFT R
BRI R
No mortality occurred and all animals gained weight. Slight to
Z0th ETHIEEL. ETOEHPHIAREEEMSE 1=, 2485 28R E %L |moderate edema and moderate erythema was observed 24
LWL EEDOHHLAHON-H ., ZORIFBERINGEN T, hours after dosing, but not thereafter.
LD50: > 1 g/kg
bt

I 1 D LD50{E X [£LC50{E D:E LD
%

=P o Comments:

SR TIRARUVSYED REFREEE DR (64815 88)ILS5 Y T3840 |Results from repeated dose dermal toxicity studies in mice and

- mg/kg B U< ™ A T4800 mg/kgD FAE TSN EMEHIET=H RS rats (see Section 6.4) indicated no toxicity or mortality at doses of
hot=. 3840 mg/kg in rats and 4800 mg/kg in mice.

ExE

EFEMEQ FETIEHL

Hig

31 F ek (SRR Toxicity Report (Unpublished report), Laboratory of Industrial Toxicity Report (Unpublished report), Laboratory of Industrial
Medicine, Eastman Kodak Company, 1971. Medicine, Eastman Kodak Company, 1971.

EZ

D. RMEM (ZDMOIR5ER)

ACUTE TOXICITY, OTHER ROUTES

5-3 BRI R

CORROSIVENESS/IRRITATION

A RERE ER

SKIN IRRITATION/CORROSION

B. IRFIH &R
EYE IRRITATION/CORROSIO

N

HBRYE S

ErFO¥/>

Hydroquinone

CASES

HES

LOADERAF /D DFEREHE (BETIMEDIHFDH
RICEM NI, IEORELFBRIZIEEL. DITDLELT-AR

SR

Several crystals of hydroquinone powder (no amount provided)
were placed into the right eye of two rabbits. The treated eye of

Vib: Y R 0 or s 7 3 s one animal was washed, while the treated eye of the other animal
R L 2 — b
Eﬁt@bhb\oto BRI 24, BBEMEVUBISRBERITL | i od unwashed. Irritation was scored at 1, 24, 48 hours, and 14
= days after treatment.
HEEDIAT
GLPE& [YRY- NO
HEREITo-F

HEBRR (&)

DY X/ BRI REN T,

Rabbit/strain not designated

TR (e M, - F)

B58

EREE (R QB

A EEK)




K5 Z%

B (H)

Z DI DHEREH

Rt 5t AL IE
ln%

5 i
kid

ZDits

IREZ D EDMBEIN S . EkF OB TIBM&RICALNT,
ek DR TIX 1B CHRIEQAIBLERH O N, kiR LI-ERIX24
B ETICEEICEBLI-H. kS DR TIZIRER, RUBRED
BREOMBIEFGL -, BREOIIE %48 R E THRGEL:
M WERIABICITBERSh G 1=,

Slight erythema of the palpebra developed after 1 hour in both
washed and unwashed eyes. Erythema of the nictitating membrane
was also evident in the unwashed eye at 1 hour. By 24 hours, the
washed eye appeared normal, but the unwashed eye continued to
demonstrate slight erythema of the palpebra, orbital, and nictitating
membranes. Erythema of the nictitating membrane persisted to 48
hours after instillation but was not observed 14 days after
treatment.

AR

REEH

SEER AR Comments:
HAERIGLPIRAIDREITH S, Study predates GLP regulations.

[EFElES

{EETE D FIBTIRHL

3Bk (Gt Toxicity Report (Unpublished report), Laboratory of Industrial Toxicity Report (Unpublished report), Laboratory of Industrial
Medicine, Eastman Kodak Company, 1971. Medicine, Eastman Kodak Company, 1971.

[

5-4 FRERR1E
SKIN _SENSITISATION

EROF/Y BREBERD=HOEHICIF0.9%EERIEKP2% R U

Hydroquinone (2% in 0.9% saline for injection and 10% in distilled

Pakry
HEAAARS1

OECDAHARSA 4061 BB =¥ I/ — a3 FRER

HERMHES ZRBK10%, EEBIZIFZARE KD5%) water for dermal induction; 5% in distilled water for challenge)
CASHS
{ETEJE%

il
‘

Maximization test in compliance with OECD Guideline 406.

HERDEAT

GLPE &

[AIAY4

NO

HEREToF

HERR (T8 R

EILEYL/ ZIFIFBHTEBSN TLVAELY

Guinea Pig/strain not specified

‘TEEII(EE’E:M~M:F)

BE58E

EREE (R QB

R EEK)

w5

B (H)

Z DI DHEREH

#Rat PR IR
HER

ERERF ISR S RISZERU=BIME: 7/10

Number of animals with skin reaction at challenge: 7/10

7k
HiE A1

OECDH AR5 4240614 UL t-Draizei%

HERKER R RECHEREE LB RIS AN o1, Number ch animal§ with skin reaction in control group at
challenge: Not indicated.

ZD4th

BRAEE
=P o Comments:

AR GLPIZEH T ALSICIFETBE SN A >1=RER , M BEY D /K it (F|Study not intended to comply with GLP regulations. Reaction in
BoEHTHIEREDLND, control animals assumed to be negative.

[T ElES

{EETE D FIBTIR L
Goodwin, B.F.J., Crevel, RW.R,, and Johnson, AW. (1981). A Goodwin, B.F.J., Crevel, RW.R,, and Johnson, AW. (1981). A

a1 B0k (52X Comparison of Three Guinea—Pig Sensitization Procedures for the |Comparison of Three Guinea—Pig Sensitization Procedures for the
Detection of 19 Reported Human Contact Sensitizers, Contact Detection of 19 Reported Human Contact Sensitizers, Contact
Derm. 7, 248-258. Derm. 7, 248-258.

|[EZ

s <, (3 W =6) =0 » - Hydroquinone (2.5% in 0.9% saline for injection; challenge with 1.0%
HEEMEL ;Efqﬁrogéig.&%%;%ﬂg%ﬁigéﬁiigoﬁ%_gzgggq[“J:LJEIE in slaline by intradermal injection and 30% in distilled water for
topical challenge)
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SEIR RERFGLPHRAICEA T ALSICIFETBE SN A o=, REBEEDB)|Study not intended to comply with GLP regulations. Reaction

- MO RIGIFBLFEETH D, in control animals assumed to be negative.
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Goodwin, B.F.J., Crevel, RW.R, and Johnson, AW. (1981). A Goodwin, B.F.J., Crevel, RW.R, and Johnson, AW. (1981). A

31 F ek (R Comparison of Three Guinea—Pig Sensitization Procedures for the |Comparison of Three Guinea—Pig Sensitization Procedures for the
Detection of 19 Reported Human Contact Sensitizers, Contact Detection of 19 Reported Human Contact Sensitizers, Contact
Derm. 7, 248-258. Derm. 7, 248-258.
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5-5 RIEHRSEHN
REPEATED DOSE TOXICITY

HERYWEA

CASEHS

i >99% Hydroquinone (>99%) in corn oil

ET

ik

Hsk S HARSA OECD 408LFZ other: comparable to OECD 408

GLP#E& LWZ no

HEBRETo5F 1981 1981
SHERT (7B, M) rat/Fischer 344 rat/Fischer 344

LN ) male/female

BEg 0, 25, 50, 100, 200, or 400 mg/kg 0, 25, 50, 100, 200, or 400 mg/kg
ZHASH (R O

B (181K)

BEER REEEO gavage

T HREE (" %9 DAL nEEL no treatment

B 5 () (OECD422% T, %

SHMOT—2%0H5H5E. & [13:EM 13 weeks

EEE5HE)

BEHE ] daily

El{E AR (H)

SERZ M Fischer 344/N Skt i#%10 &1 &L, 0, 25, 50, 100, 200, [Groups of 10 animals per sex were treated with 0, 25, 50, 100, 200,
BARRR 400 mg/kg/day Z13 ;@R (5 B/:B) @FIEOKRELf- or 400 mg/kg by gavage for 13 weeks (5 days per week).
#EETF RN

fER

RE.REENE

BEE . 8KE

BT (EEE. TR DR
H SFFERE)

AERI PR R (REE SEE)

MEFHFTR (REX SEE)

%ﬂi&ﬂtiﬂ@ﬁﬁﬁ(%i& EE
)

RIREMRE (REX, SEE)

ST (E), SETHRE

BIBRFTR (REX BERE)
e

BaEEE
FRIBHRFIRR (REX . EE

E)

SECERENEE

BRIl
R
£t

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAEL D FEARBL

It B DNOAEL(LOAEL)DELVE

400 mg/kg/day BEEDEE K 1200 mg/kg/day BED I3 FCAFETS
L. 200 mg/kg/day B DI THEIE . I TR L&A H LN,
DBZ SRR EIZKBEETHONITHI DT, 200 mg/kg/day
DEOHTHREEBMOBRLINGZR . 2 TOMORSFEHEDK
BIIXBHLERETHo=, OLETORSHICHEOER RU
e EEDRAONALN. #ETIX50, 100, 200 me/kg D EFZFFHE
DX R UM E=(CEMAH SN,

BIR TIEBREN A5 52008 K400 mg/keD RSB THM, I8
BRI, SHIEENHDNTz, RAEE L RBRRH200me/ ketk
SRETHEICAR, MITIEASNT-A, DG EICEASNLL
Motz BE 1 BEIL200me/ketk 55 THEIZTOT, 60T,
100me/keit SEETHEICIE A o=, EEEIX#ETHEE. HT
BETHo . REORMEMBEOEHLEBELHSHTH T,

All rats in the 400 mg/kg group and 3/10 female rats in the 200
mg/kg group died on test. Animals at 200 mg/kg were lethargic
after 10 weeks of dosing, and female rats exhibited tremors and
occasional convulsions. No treatment-related clinical signs of
toxicity were observed in other dose groups.

Body weights of male rats given 200 mg/kg were 9% less than in
the control group. All other groups, including the 200 mg/kg female
rats, had body weights that were comparable to the control group.
Absolute and relative (to body weight) liver weights in all treated
male groups were lower than in the control group. In female rats,
absolute and relative liver weights were significantly higher in the
50, 100, and 200 mg/kg group compared with the control group.
Hemorrhage, intra—abdominal bleeding, and gastrointestinal
inflammation were evident at necropsy of animals in the 400 and
200 mg/kg groups. Inflammation and epithelial hyperplasia occurred
in 4/10 males and 1/10 females at 200 mg/kg, but not in other
groups. Toxic nephropathy was observed in 7/10 male and 6/10
female rats at 200 mg/kg and 1/10 females at 100 mg/kg. The
severity ranged from moderate to marked in males and was less
severe in females. Tubular cell degeneration and regeneration in
the cortex was evident.




Bk

EEHDFIBTR L
High
Toxicology and Carcinogenesis Studies of Hydroquinone in F344/N
51 AR (FT3XHR) Rats and B6C3F1 Mice (Technical report No. 366), National
Toxicology Program, 1989.
&% B LHKELBIESN A T, Feed consumption or water consumption were not measured.
HERYWE A
CASEHS
W >99% Hydroquinone (>99%) in corn oil
ET
ik
Hk S HARSA OECD 408LFZ other: comparable to OECD 408
GLP#EE& LWZ no
HERETo5F 1981 1981
HEBT (GE R mouse/B6C3F1 mouse/B6C3F1
LN ) [ male/female
BEg 0, 25, 50, 100, 200, or 400 mg/kg 0, 25, 50, 100, 200, or 400 mg/kg
ZHEE MR OEHME
B (181K)
BEEE EHFEO gavage
THREE (- %9 B nEEL yes, concurrent no treatment
B 5 () (OECD422% T, %
SHEOT—2ENHH5E. & 138/ 13 weeks
EEE5HE)
BEHE ] daily
El{E AR (H)
RERZ M B6C3F1/< ) Rt i#R10 L& 1 &L, 0. 25, 50, 100, 200, 400 [Groups of 10 animals per sex were treated with 0, 25, 50, 100, 200,
BRARRN mg/kg/day %13 BRI (5 BH/B)@HEOKRS L or 400 mg/kg by gavage for 13 weeks (5 days per week).
et FE LT
TR
HE KEENS
EEES . k=
ERERFT R (EEE. TR OREE
I G oM 1)

EREPRIFT R (AR, FEE)

MERFHFTR (AER BERE)

MFEEEFHRR (RER, EE

E)
REBMR (EEE, FEE)

SR (R) | SETRFE

BIRFTR (REX SEE)
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REARPHAR (REX EE

E)
ERICERSN-E

A8 RibiE
£

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAEL DI EARRL

I 5 DNOAEL(LOAEL) DEWLNVE

400 mg/kg/day BED I8 T, 200 mg/kg/day EEDHE2 ITAEE
T L7z, 200 mg/ke/day B D1 DI (EERFIEO KRS HEIC
KBIATHoT=, 25mg/kg/day LLEDEED HE K U100 mg/kg/day
LI EDEO I THERR . 400 mg/kg/day B DK 1200 mg/kg/day
LIEDBORETES, IREERD=. KEHOIVRADKREIT
BELEZETH oIz, £, 25 mg/kg/day LI EDE D THED
et RV EEDHELEM, MTIX100 X TU400 mg/kg/day
BB EE. 200mg/kg/day L LD THBHANEENHE

Eight male and eight female mice in the 400 mg/kg group, and 2/10
male mice in the 200 mg/kg group, died on test. One death at 200
mg/kg was attributed to gavage error. All treated male mice, and all
females in the top three dose groups, were lethargic after dosing.
All mice in the 400 mg/kg group exhibited tremors followed by
convulsions. Body weights of treated mice were comparable to the
control group. Absolute and relative (to body weight) liver weight in
all treated male

AR BEREMNEZRSH. 200 mg/kg/day LLEDEE (200mg/kg/day : It 1 groups were higher than in the control group. In female mice,
PC. 400mg/kg/day : TE3PT . E20T) (CHTE D;EH . KIE. LKBR |absolute liver weight in the 100 and 400 mg/kg groups, and relative
BhHLNTz, thDRE XA LNIEM DT, liver weight in the 200 and 400 mg/kg groups, were significantly
higher compared with the control group. Ulceration, inflammation, or|
epithelial hyperplasia of the forestomach occurred in 3/10 males
and 2/10 females at 400 mg/kg, and 1/10 females at 200 mg/kg.
No other lesions were noted.
[Tl
{EETE D FIBTIR L
High
Toxicology and Carcinogenesis Studies of Hydroquinone in Toxicology and Carcinogenesis Studies of Hydroquinone in
5| FA3T#EK (Gt k) F344/N Rats and B6C3F1 Mice (Technical report No. 366), F344/N Rats and B6C3F1 Mice (Technical report No. 366),
National Toxicology Program, 1989. National Toxicology Program, 1989.
% EfEE LHUKE [LBIESh AL o, Feed consumption or water consumption were not measured.
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GENETIC TOXICITY IN VITRO

A GEIETFRRZEER
GENE_MUTATION

HEMES

DMSOFDERAX />

Hydroguinone in DMSO

CASES

HEE

SEAR

. NN HE B ARER Bacterial test
A AT OEGDAARSA A - BB DS & Similar to OEGD Guideline 471,
GLP#E & EEE no




HERETo5F

R XIFTIRE Salmonella typhimurium/TA-98, TA-100, TA-1535,

Salmonella typhimurium/TA-98, TA-100, TA-1535, and TA-1537

MR R SR EE and TA-1537
RBFMECHDEE ERUE with and without

Bacteria/test substance mixtures were incubated with a 30%
HEREH RXSH concentration of S-9 from rats or hamsters treated with Aroclor

>666 T g/plate

1254.

>666 T g/plate

333 T g/plate

[E3ES

333 T g/plate

negative

fEtE

negative

[E3E3

negative
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Haworth, S., Lawlor, T., Mortelmans, K., Speck, W., and Zeiger, E.

Haworth, S., Lawlor, T., Mortelmans, K., Speck, W., and Zeiger, E.

5| FASTEk (FTXRk) (1983). Salmonella Mutagenicity Test Results For 250 Chemicals, |(1983). Salmonella Mutagenicity Test Results For 250 Chemicals,
Environ. Mut. Suppl. 1, 3-142. Environ. Mut. Suppl. 1, 3-142.
BURSERELTEESNT=,
EBMOFHERILILTESEIZTES, Conducted under Government contract.
Cotruvo, J., Simmon, V., and Spanggord, R. (1977). Investigation of |Additional studies listed in the attached bibliography.
mutagenic effects of products of ozonation research in water. Ann. [ADDITIONAL REFERENCES:
N. Y. Acad. Sci. 298, 124-140. Cotruvo, J., Simmon, V., and Spanggord, R. (1977). Investigation of
Epler, J. L., Larimer, F. W., Rao, T. K., Nix, C. E., and Ho, T. (1978). |mutagenic effects of products of ozonation research in water. Ann.
Energy-related pollutants in the environment: Use of short—term N. Y. Acad. SCi-. 298, 124-140. )
tests for mutagenicity in the isolation and identification of Epler, J. L., Larimer, F. W,, Rao, T. K., Nix, C. E., and Ho, T. (1978).
biohazards. Environ. Health Perspect. 27, 11-20. Energy-related pollutants in the environment: Use of short—term
Florin, I, Rutberg, L., Curvall, M., and Enzell, C. R. (1980). Screening |tests for mutagenicity in the isolation and identification of
of tobacco smoke constituents for mutagenicity using the Ames’ biohazards. Environ. Health Perspect. 27, 11-20.
test. Toxicology 18, 219-232. Florin, I, Rutberg, L., Curvall, M., and Enzell, C. R. (1980). Screening
Gocke, E., King, M-T., Eckardt, K., and Wild, D. (1981). Mutagenicity |of tobacco smoke constituents for mutagenicity using the Ames’
(CE] of cosmetics ingredients licensed by the European community. test. Toxicology 18, 219-232.
Mutat. Res. 90, 91-109. Gocke, E., King, M-T., Eckardt, K., and Wild, D. (1981). Mutagenicity
Koike, N., Haga, S., Ubukata, N., Sakurai, M., Shimizu, H., and Sato, |of cosmetics ingredients licensed by the European community.
A. (1988). Mutagenicity of benzene metabolites by fluctuation test. |Mutat. Res. 90, 91-109.
Jpn. J. Ind. Health 30, 475-480. Koike, N., Haga, S., Ubukata, N., Sakurai, M., Shimizu, H., and Sato,
Rapson, W. H., Nazar, M. A, and Butsky, V. V. (1980). Mutagenicity |A.- (1988). Mutagenicity of benzene metabolites by fluctuation test.
produced by aqueous chlorination of organic compounds. Bull. Jpn. J. Ind. Health 30, 475-480.
Environ. Contam. Toxicol. 24, 590-596. Rapson, W. H., Nazar, M. A, and Butsky, V. V. (1980). Mutagenicity
Sakai, M., Yoshida, D., and Mizusaki, S. (1985). Mutagenicity of produced by aqueous chlorination of organic compounds. Bull
polycyclic aromatic hydrocarbons and quinones on salmonella Environ. Contam. Toxicol. 24, 590-596.
typhimurium TA97. Mutat. Res. 156, 61-67. Sakai, M., Yoshida, D., and Mizusaki, S. (1985). Mutagenicity of
polycyclic aromatic hydrocarbons and quinones on salmonella
typhimurium TA97. Mutat. Res. 156, 61-67.
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CHROMOSOMAL ABBERATION

HERME# DMSOFQEFAF /> Hydroguinone in DMSO
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Bk AAEZ1Y OECDH A F5 14031 LD H & Similar to OECD Guideline 403

GLPE & EEE no

HREToF

T F A =Z—RXINLARZ—IHE Chinese Hamster Ovary

RBFMLCHDEE ERUE with and without
Populations of 50-100 cells were incubated in concentrations of 0,
5,75, 10, or 20 T g/ml for 10.5 hours in the absence of S9 and the
cells arrested in metaphase with colcemid. Cells (100) were also

HEREH BEXSHR incubated in concentrations of 0, 150, 450, or 600 T g/ml for 10.5

ESNTLVEL,

hours in the presence of S9 and the cells arrested in metaphase
with colcemid. The cells were stained and the number of
chromosomal aberrations counted.

Not determined

RESNTULEL,

Not determined

positive

negative

[EEELE
ERE QIR
Hi g

OECD SIDS Dossier

OECD SIDS Dossier

51 FSCRR (FT3CHR)

Galloway, S.M., Armstrong, M.J., Reuben, C., Colman, S., Brown, B.,
Cannon, C., Bloom, AD., Nakamura, F., Ahmed, M., Duk, S., Rimpo,
J., Margolin, B.H., Resnick, M.A,,

Anderson, B., Zeiger, E. (1987). Chromosome Aberrations and Sister
Chromatid Exchanges in Chinese Hamster Ovary Cells: Evaluations
of 108 Chemicals, Environ. Mol. Mutagen. 10(Suppl), 1-175.

Galloway, S.M., Armstrong, M.J., Reuben, C., Colman, S., Brown, B.,
Cannon, C., Bloom, AD., Nakamura, F., Ahmed, M., Duk, S., Rimpo,
J., Margolin, B.H., Resnick, M.A,,

Anderson, B., Zeiger, E. (1987). Chromosome Aberrations and Sister|
Chromatid Exchanges in Chinese Hamster Ovary Cells: Evaluations
of 108 Chemicals, Environ. Mol. Mutagen. 10(Suppl), 1-175.
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hydroquinone: induction of chromosomal aberrations in mouse germ
cells. Mutat. Res. 263, 223-229.

Erexson, G. L., Wilmer, J. L., and Kligerman, A. D. (1985). Sister
chromatid exchange induction in human lymphocytes exposed to
benzene and its metabolites in vitro. Cancer Res. 45, 2471-2477.
Gocke, E., Wild, D., Eckhardt, K., and King, M.-D. (1983).
Mutagenicity studies with the mouse spot test. Mutat. Res. 117,
201-212.

Knadle, S. (1985). Synergistic interaction between hydroquinone
and acetaldehyde in the induction of sister chromatid exchange in
human lymphocytes in vitro. Cancer Res. 45, 4853-4857.
McGregor, D. B., Brown, A,, Cattanach, P., Edwards, 1., McBride, D.,

Conducted under Government contract.

Additional studies listed in the attached bibliography.
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cells. Mutat. Res. 263, 223-229.
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201-212.
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"E and Caspary, W. J. (1988). Responses of the L5178Y tk+/tk— mouse|[McGregor, D. B., Brown, A., Cattanach, P., Edwards, 1., McBride, D.,
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Animals (3 per group) were given a single dose of 0, 40, 60, or 80
. mg/kg by intraperitoneal injection and euthanatized 18 hours after
BEREA RS injection. Bone marrow was
collected and 3000 polychromatic cells scored from each animal.
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Lowest dose producing toxicity: Not determined
Effect on Mitotic Index or P/N Ratio:
Dose P/N Ratio
ER RXS8R 0 0938
40 0903
60 0.983
80 0.961
in vivoiB{EE M
7
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Barale, R., Marrazzini, A., Betti, C., Vangelisti, V., Loprieno, N., and |Barale, R., Marrazzini, A., Betti, C., Vangelisti, V., Loprieno, N., and
31 F ek (SRR Barrai, 1. (1990). Genotoxicity of Two Metabolites of Benzene: Barrai, 1. (1990). Genotoxicity of Two Metabolites of Benzene:
7t Phenol and Hydroquinone Show Strong Synergistic Effects In Vivo, |Phenol and Hydroquinone Show Strong Synergistic Effects In Vivo,
Mutat. Res. 244, 15-20. Mutat. Res. 244, 15-20.
EBMOHRILUTESEICTES, Additional studies listed in the attached bibliography.
(RXEH]) ADDITIONAL STUDY:
Test substance: Hydroquinone in water
Test species/strain: CD-1 mice
Test method (e.g., OECD, others): Animals (4 per group) were given
a single dose of 80
%% mg/kg by oral gavage and euthanatized 0-48 hours after
treatment. Bone marrow was collected and 3000
polychromatic cells scored from each animal. Similar to
OECD Guideline 474.
GLP: YES []
NO [X]
Test results:
Lowest dose producing toxicity: toxicity was observed at this dose.
Effect on Mitotic Index or P/N Ratio:
Harvest
Time (hrs) Micronuclei P/N Ratio
0<2%>12
187 4% > 1.2
247 2% >1.2
427 4% 06
487 4% > 1.2
"5 Z8& Jiid Genotoxic effects
+9-
[1IX1[]
Comments: Study not intended to comply with GLP regulations.
Additional studies listed in the attached bibliography.
Reference: Ciranni, R., Barale, R., Ghelardini, G., and Loprieno, N.
(1988). Benzene and the genotoxicity of its metabolites. II.
The effect of the route of administration on the micronuclei
and bone marrow depression in mouse bone marrow cells.
Mutat. Res. 209, 23-28.
ADDITIONAL REFERENCES:
Adler, 1-D. and Kliesch, U. (1990). Comparison of single and
multiple treatment regimens in the mouse bone marrow
micronucleus assay for hydroquinone (HQ) and
cyclophosphamide (CP). Mutat. Res. 234, 115-123.
Barale, R., Ciranni, R., Casini, D., and Loprieno, N. (1987).
Clastogenic activity of benzene and its metabolites in mice. Mutat.
Res. 181, 322.
Barale, R., Marrazzini, A., Betti, C., Vangelisti, V., Loprieno, N., and
Barrai, I. (1990). Genotoxicity of two metabolites of benzene: phenol
and hydroquinone show strong
synergistic effects in vivo. Mutat. Res. 244, 15-20.
Chatterjee, P., and Sharma, A. (1972). Effect of phenols on nuclear
division in Chara zeylanica. The Nucleus 15, 214-218.
Ciranni, R, Barale, R., Marrazzini, A., and Loprieno, N. (1988).
Ui RX2HE Benzene and the genotoxicity of its metabolites. I. Transplacental
activity in mouse fetuses and in their
dams. Mutat. Res. 208, 61-67.
Gad-El-Karim, M. M., Ramanujam, V. S., and Legator, M. (1986).
Correlation between the induction of micronuclei in bone marrow by
benzene exposure and the excretion of metabolites in urine of CD—
1 mice. Toxicol. Appl. Pharmacol. 85, 464-477.
Gad-El-Karim, M. M., Ramanujam, V. S., Ahmed, A. E., and Legator,
M. S. (1985). Benzene myeloclastogenicity: a function of its
metabolism. Am. J. Ind. Med. 7, 475-484.
Gad-El-Karim, M. M., Ramanujam, V. S., and Legator, M. S. (1986).
Correlation between the induction of micronuclei in bone marrow by
benzene exposure and the excretion of metabolites in urine of CD—
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CARCINOGENICITY

HERME S Erox/> Hydroquinone

CASES

HEE

LWZ NO

HEBREToF

Sprague—Dawley vk

Sprague—Dawley Rats

HERR GE &R#H)
G YN H3)
’E5E
ZHASE (R OEYMH
R (1RK)
REZR
AIBER R
POt at e e EL ]
Groups of 20 rats per group were treated with 0, 0.1, 0.5, and 1.0%
hydroguinone in a synthetic diet of skim milk, lard, whole wheat,
and salt for 103 weeks. Diets were prepared weekly. Body weights
. - were measured periodically. Hematology was conducted at
B e ZE termination. Histologic examinations of the liver, omentum, kidney,
spleen, heart, lung, bone marrow, stomach wall, pancreas, adrenal,
subperitoneal and intramuscular abdominal fat were performed after]
103 weeks.
BRI R (EBE. TR ORER
HAL iR fE)
IRRI PRI R (A BEE)
MRFHIFR (AR TERE)
£5&$1E$E@Fﬁﬁ_(%$$~ E33
)
RREMRE (LR, SERE)
SRR CGE), SRR
Bl R (AR FEE)
R ES
}Fﬁiﬂ%ﬂﬁ%ﬁ?%ﬁﬁﬁ(%$$~ 3
E9)
FRISERSN-E
BEEEETORM
ARG
HETHER
Test results:
HERFER: No treatment-related changes in hematology were observed.
MERBECTIIREICEEL-EILZHDNIEN o=, ETFE(IIR |Survival was not impacted by treatment. No differences in terminal
BIZ&BBELXZ T ah ot REAREICIXEIZHDNEMST-, [body weight were observed. However, body weights of mid- and
SER LML, R RUESHEEEOSYNDAREIIRBRO RV D4ERI DR |high-dose rats were lower than body weights of the controls during
[T BEOEELIVBIRETH 1=, RIBMABFHRE T, TBF [the first 4 weeks on test. Histopathology indicated “atrophy of the
FRHORE. RRRE D) >/ \HREE . IERFFRRE . RUEBHROZEMIALVIZ |liver cord cells, lymphoid tissue of the spleen, adipose tissue, and
BHERBOESCERVUHMINARSA. striated muscle together with superficial ulceration and
hemmorrhage of the stomach mucosa”.
£

ERIMIBETEREPARDOEE
SEIR

[EEEES

1 O FI AR

EhoT, FRFDRBUEDSHEIThI T BEMTEAN

FRRAVE ST,

=
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Hig

2| Sk (TR Carlson, A.J., and Brewer, N.R. (1953). Toxicity Studies on Carlson, A.J., and Brewer, N.R. (1953). Toxicity Studies on
Hydroquinone, Proc. Soc. Exper. Biol. Med. 84, 684-688. Hydroquinone, Proc. Soc. Exper. Biol. Med. 84, 684-688.
AR Comments:

Bz ELEE NITEKEFBEShEN o=, B DEEKRERZR(X1TH N [Feed consumption or water consumption were not measured.

Animals were not observed for clinical observations. No analysis of

the test substance in the diet. Non—standard diet used.




HEEMES BAAKISHERBLI-EFOX /> Hydroguinone in deionized water

CASE S

HMES

ER

Fiik AAETA>

HEBRDIAT

GLPE& [E38) YES

HREToF

) Fischer 344 5wk Fischer 344 Rats

HERR B/ R B6C3F1 YR B6C3F1 Mice

TEB (e M, - F)

RE5E

ZRASE (MR DEYE

EE R

RERE®

AIRIE

SERE LR
Groups of 65 rats per sex were treated with 0, 25, 50 mg/kg for
103 weeks (5 days per week). Groups of 64-65 mice per sex were
treated with 0, 50, 100 mg/kg for 103 weeks (5 days per week).
Animals were observed twice daily for clinical signs of toxicity.

- . Body weights were measured weekly for the first 13 weeks, and

= = E3i

BB HEXS monthly thereafter. Hematology and clinical chemistry was
conducted after 15 months on test. Histologic examinations of all
tissues of rats, and high—dose and control mice, were performed
after 104 weeks. All procedures in accordance with the NTP
Statement of Work. Similar to OECD Guideline 451.
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RE, AEENE

MR BkE

BRRPTR (EEE. TRORERE

B SR )

EREPRIFT R (AR, FEE)

MBRFEFTR (AER BERE)

MFEEEFHRR (RER, EE

ERUY-B T SENAEDERE

)
PRIEEMR (FEE, SERE)
JETR ()RR
BIRFR (RER . FEE)
[T
RIERBFNR (RER . EE
)
ERICERSNE-E
&5 5 4 F TORFR
ARG
fEETRIFER
HEBRIER -ers(tx::wsl:)lt?d—related clinical signs of toxicity and no treatment—
SER e B MABEEL - B OB R A< BRI B B S | o e ot ey :
ICEEEL- b L BRI AT, re at‘ed changes in clinical pathology were observed. Survival was
not impacted by treatment.
The body weights of treated male rats were significantly (9— 12%)
lower than body weights of the controls. Body weights of female
BELEHSYNDEREIERBEOARELYLEEICIESE (9-12%) |rats were comparable. Relative (to body weight) brain, kidney, and
THot= MESYFDAEREIXIFIZEL THoT=0 50 mg/kgDHEDEE |liver weights in the 50 mg/kg male group were significantly higher
TIIUEEIZH T BN, BiEEVFEBOHENEEA MBI LYE  |than in the control group. Relative brain weight in the 25 mg/kg
BEICEEERLT=., 25 mg/keDHEDETIXRDHENIEEHLHE [male group was also significantly higher. No differences were
IZEEZ R, OB TIXZIZBESHTHEI o=, IHEIZEAEL |evident among the female groups. Treatment-related lesions
ST FRZEZBETEL. SAEDHSYNTEARENLBTEDTE  |occurred in the kidneys with a significant increase in the severity
- EAFEICENL, - E—OBRAEIREEZE T HEMD |of spontaneous nephropathy in high-dose male rats. In addition, a
AEHREMSIENNERVEREDHEDOETEL-, S5 v ZE |dose—related increase in animals with single renal tubular adenomas
[T5tDREFEEFMICEETIEAL, RITEEIZEELTLY [occurred in the low— and high—dose male groups. Other lesions in
BWEEZONT, M TIXEZIKEMBEDOEEDEMMNZEDH SN |male rats were not considered toxicologically significant or
fzo COELITZLDRE LM VMNIETHEENZIEETH B [treatment-related. In females, a dose-related increase in the
EEZLNT, incidence of mononuclear leukemia was noted. This lesion was
considered to be the proximate cause of death in many treated
female rats.
The body weights of treated male mice were 4-6% lower than body
. 5 _ . |weights of the controls, and body weights of treated female mice
BELLEYIADEESHBEOHRELY 4 G%Ef‘ *Qfl't were 3—-13% lower than controls. No significant differences in body
MO ZADAEE ISR IR LYEI-13WEI oz, KEICITBEEEIL cioht ted. Relative I izhts of high—d b ergd
BHSNEN S, BAROHEDT YR RIEREDRET IR | o T o e e O anty hichor th
O E B B LY BB - S EEnL. FROIEE .em: e mice, and low-dose male mice, were significantly higher than
e BEET ROK/NRE. SEAELEEE. RUITERMEE)DEE in the colntrollgroup. 'Il'reatmentl related |lncreases'|n non
SER neoplastic lesions (anisokaryosis, syncytial alteration, and

ICRIEL I8 mMA < D R TIEE LT, #E~ 2 R TIEAFHRAARIE
DG IBEL-SEEDEMA AN Tz, HELRELIZIIR
ISITERIRAR DA MAE DB R DSEEAEML =AY, COREIC

RSB RGN of thOELFETRECEHELZLDTIE
BLNEEZBNT,

basophilic focus) of the liver occurred in male mice. In female mice,
there was a treatment-related increase in the incidence of
hepatocellular adenomas. Both male and female treated mice had
an increased incidence of follicular cell hyperplasia of the thyroid
gland, although the effect was not dose—related. All other lesions
were not considered to be treatment-related.
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Toxicology and Carcinogenesis Studies of Hydroquinone in F344/N

Toxicology and Carcinogenesis Studies of Hydroquinone in F344/N

5| FA3TEk (FT3XRk) Rats and B6C3F1 Mice (Technical report No. 366), National Rats and B6C3F1 Mice (Technical report No. 366), National
Toxicology Program, 1989. Toxicology Program, 1989.

e arvbh: EEEEXIFEKEITAESNEGE, o=, BIWIFEAABL [Comments: Feed consumption or water consumption were not

" 1= measured. Animals were group—housed.

HERYMEH EROX /> (8% H0.8%) Hydroquinone (0.8% in the diet)

CASHS

MEE

ET

?55%/7) 154>

HEBOIAT

GLP#E & LIVE NO

HBRE(ToF

) Fischer 344 vk Fischer 344 Rats

HERR (B R B6C3F1 ¥R B6C3F1 Mice

TEB (e M, - F)

B5E

ZRASE (MR DEMEK

RIE (1B{K)

RERE®

ARG

SERE LI
Groups of 30 rats per sex were treated with 0.8% hydroquinone in
the diet for 103 weeks. Groups of 30 mice per sex were treated
with the same diet 96 weeks. Animals were observed twice daily for|

) clinical signs of toxicity. Body weights were measured weekly for

HEREH XENSHE the first 13 weeks, and monthly thereafter. Feed and water
consumption were measured for two days prior to each weighing.
The liver and kidneys were weighed at necropsy. Histologic
examinations of all tissues were performed after 104 weeks. Similar
to OECD Guideline 451.
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RE.REENE

BEE . 8KE

BRARATR (EEE. TR DR
H SFFEEE)

BRI PR R (REE SEE)

MEFHFTR (RER SERE)

MRECZHFRR (RER . FE

&)
RIREMRE (REX, SEE)

TR (E), SRR
BIGAR (REE FEE)
[
REBMABENATR (REEX . EE
)
ERICERSN-E
BEXEFTORME
AERGH
HETRIEER
HERRER: Test results:
ER MBEIZRELE-FEOBRKERITEI o=, EFRFTIZREIZELY |No compound-related clinical signs of toxicity. Survival was not
BEEIhLEMoT, impacted by treatment.
Body weight gains of treated rats and male mice were significantly
lower than of the controls. However, only terminal body weights of
BELESYRRUVHEIOIRADAEEME XA BELYEFEIZIE [female mice and female rats were significantly lower than of the
Motz LWL, X ORRUVMS YD RILIKEDH 5t EBEELYD |control groups. Feed and water consumption of treated groups
BEIZIREZRL-, BE5HDOEERVEKEI B EIZIZRE |were comparable to the control groups. Absolute and relative (to
CLTHo= BELE#SYINOHFBRUBBDMEX RV KEIZ  [body weight) liver and kidney weights in treated male rats were
T ENEEIINBEHIVEERICEMEEZRL -, 5Ll [significantly higher than in the control group. Relative liver and
TIOAOHERVBEHENEE. RUHESYFOBIEBMEMEEDL |kidney weights of female treated mice, and relative kidney weights
ER SBEDEIVEERICEEERL-, REBDTYNTIE®EBEE [of female rats, were also significantly higher than in the control
[SHAVIEHBEENEEOEELIEMERL, £ L1, 1=, %5 |eroups. Chronic nephropathy occurred in treated rats with a
LSy TIXRAERIE. RAE B RUBIEIED LR |significant increase in the severity compared with control rats. In
BREEOEEDOAELEMNHONT-, BEIEDBRMKIKIEM |addition, treated male rats had significantly increased incidences of
BEEZRBELEELDEEZEZONT-, HESYMZBITHMDZEILIEE  |tubular adenomas, tubular hyperplasia, and epithelial hyperplasia of
HREMICEETIEEL, HDWNIREIZEELI=HD TIEALEZ |the renal papilla. The hyperplasia of the renal papilla was
ZbNtz, AIBICIEELITEDONE,N T, considered to be reflective of the chronic nephropathy. Other
lesions in male rats were not considered toxicologically significant
or treatment-related. No changes in the forestomach were noted.
In mice, a treatment-related increase in renal tubular hyperplasia
THRTIERME B R D5 - EEL - A o B R R T was noted in treated males compared with conT:roIs. Oentrilobular
BEROBTREDONT -, INEd LR KA R 5 U< hypertrophy of the‘: hepatocyltesl was observed in treated male mice,
IR 52 TH DI RO ISEE R U2 b L T- SR8 0D B 0D 58 FE ) 1 an: :here;vas”aln mclrease?d ml:ldence:f hepat(l)lcclellular a'denomaAs
BHDNIA, FHEIAAA B SNED of, BE LI [ 07 @ 8 LTS terat"}"h ut "ft . ep?t?fef“ oo
2T BRI AR TR E OB R DEEDEMAS ST -, increase |r1 the incidence of hyperplasia o t. e forestomac lwas
observed in both male and female treated mice compared with
control mice.
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Shibata, M.A., Hirose, M., Tanaka, H., Asakawa, E., Shirai, T., and Ito,
N. (1991). Induction of Renal Cell Tumors in Rats and Mice, and

Shibata, M.A., Hirose, M., Tanaka, H., Asakawa, E., Shirai, T., and Ito,
N. (1991). Induction of Renal Cell Tumors in Rats and Mice, and

5| A Hk (FT k) Enhancement of Hepatocellular Tumor Development in Mice after |Enhancement of Hepatocellular Tumor Development in Mice after
Long—term Hydroquinone Treatment, Jpn. J. Cancer Res. 82, 1211-|Long—term Hydroquinone Treatment, Jpn. J. Cancer Res. 82, 1211
1219. 1219.

5% JAVN: B BT, Comments: Animals were group—housed.

5-9 AJE-FHAEEM (RRELRESHEED)
REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)

A. SZHRRE
FERTILITY

HEMES

RBKISHERELI-EFOX /Y (99%)

Hydroguinone (99%) in distilled water

CASES

HEE

IR
ik
ik AR

OECDHARSA> 416, E1¥IZIZ0. 15, 50, X[£150 mg/ke/ B E5R
HEOZEL,

OECD Guideline 416. Animals treated with 0, 15, 50, or 150
mg/kg/day by gavage.
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BRFTR (RER, ERE)
[EEE

BEHBFHMR (REEX, B8
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HALECONBREGE
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RRERR (REE SEE)
JETR () R
BRH
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Shi-=
AERIGHE
EIREF R R SR E
AR (ERIABERRR/BR
i)
FEFR (RRMEER)
ERRBRUFEFER
EIERR-ALPIREI B A E T DD
Hz=EE

MBS
MRS R
5 PR Maternal and Paternal general toxicity: At the 15 and 50
BENRURXEHO—AEEME: 15K%U50 mg/keg/ BOAEL AL
R CHELE (E XEEROT-SCumsL IR T80 e e
@%ﬂzﬁlffﬁﬁﬁﬁﬁ%hﬁ E EL= Tremors were observed in one male at 50 mg/kg/day, and in
= several males and females in the 150 mg/kg dose groups.
—sn . = . s Reproductive toxicity observed in parental animals (fertility,
BEICHLN-EESY (RIAER, TR, £EHRSULLE): 5 : ; B ‘
SRR WU BEOAE. . £ 5E. XZAERERE 5= gestation, rleproductlvle organ tO-XICI.ty, z_atc.). Noladverse effects
B3 N T were seen in body weight, sex distribution, survival, or gross
= & =° pathology of pups delivered.
= = P N ==+~ 1 . |Reproductive toxicity observed in offspring (weights of litter,
| - - = B L)
SERR ﬁ%t@_ |§§EZS%gﬁﬁéﬂgggf‘%fgﬁgﬁ%‘iggf%g postnatal growth, viability, etc.): No adverse effects were seen in
- Q,@'i;;gh,-b\jf_ N N N = lbody weight, sex distribution, survival, or gross pathology of pups
e < =° delivered.
bt

PIZxt9d BANOAEL (NOEL)X [&
LOAEL (LOEL)

PR (239" BNOEL = 15 mg/kg/H

NOEL for P generation = 15 mg/kg/day

F11Zxt 9 HNOAEL (NOEL)X [
LOAEL (LOEL)

F1t# (23t 9"BNOEL = 150 mg/keg/H

NOEL for F1 generation = 150 mg/kg/day




F21=3xt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

F2I=xt9 HNOEL = 150 mg/kg/H

NOEL for F2 generation = 150 mg/kg/day
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Schroeder, RE. (1989). A Two—Generation Reproduction Study in
Rats with Hydroquinone (Unpublished report), Eastman Kodak
Internal Report TX-90-13, Bio—dynamics Inc., East Millstone, NJ.

Schroeder, RE. (1989). A Two—Generation Reproduction Study in
Rats with Hydroquinone (Unpublished report), Eastman Kodak
Internal Report TX-90-13, Bio—dynamics Inc., East Millstone, NJ.
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DEVELOPMENTAL TOXICITY

HBRYEH

ZBAKPOEROX /> (99%)

Hydroguinone (99%) in distilled water

CASES

ME%
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ik
HEAAAZ1

OECDHARSA> 414, E#IZ1%0, 30, 100X [£300 mg/ke/ H T34
HEO®RE L,

OECD Guideline 414. Animals treated with 0, 30, 100, or 300
mg/kg/day by gavage.
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BHEIEA)

ERICESSNT-8

PIZ%9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

BRTHRESNN. REICEHBLEZETIAVNEEZbNT,
300 mg/keiX SEEDIG R DARE (I B ELLABEEICETLZ
A ChEEBMOKEEMEDETEAEREL:,

FEHYIZ33 9 ANOEL = 100 mg/kg

AERIGHE
fEtRIFER
Body weights and feed consumption were significantly reduced in
300 mg/keZ RS LE-BEHMTIIERERVELHEIEAEICIETL |dams receiving 300 mg/kg. No other toxicity was observed.
to TDMDEMITBREING N o=, ETEFEIZILL BB TIZIX |Reproductive indices were comparable in all groups. A few
IR FCTHo1-. BMIBEO HAKEMLTHRBR U BERDEIRMNEE |spontaneous soft-tissue and skeletal malformations were observed

in all dose groups and were not considered to be treatment—
related. Fetal body weights in the 300 mg/kg dose group were
slightly reduced compared with the control group, but this was
correlated to the reduced maternal weight gain.

5O

NOEL for maternal animals = 100 mg/kg

F11Zxt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

IR BP9 BHNOEL = 300 mg/kg

NOEL for offspring = 300 mg/kg

F21Zxt 9 HNOAEL (NOEL)X [
LOAEL (LOEL)

Fundam. Appl. Toxicol. 18, 370-375.
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Krasavage, W.J., Blacker, AM., English, J.C., and Murphy, S.J. Krasavage, W.J., Blacker, AM., English, J.C., and Murphy, S.J.
5| FAsTEk (FTXRk) (1992). Hydroquinone: A Developmental Toxicity Study in Rats, (1992). Hydroquinone: A Developmental Toxicity Study in Rats,

Fundam. Appl. Toxicol. 18, 370-375.
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HEMES

ABKPEROX /2 (99%)

Hydroguinone (99%) in distilled water

CASES

HEE

IR
ik
BE AT

OECEHARSAY 414, BI¥IZIL0, 25, 75 [£150 mg/ke/ B Ti&
HEOLE L,

OECD Guideline 414. Animals treated with 0, 25, 75, or 150
mg/kg/day by gavage.
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PIZxt9d ANOAEL (NOEL)X I%
LOAEL (LOEL)

BEYI<xd S NOEL = 25 mg/ke

EX ¥ 30
PIRBETFER
GG ERGES E NG =
BIRER)
ERICEESINEE
ARG
HETRIEER
No mortality occurred. Pregnancy rates were 15/18 in the control
FETHITECEI oz, IEIRE (I REE TIX15/18, IEFAEE Tl |group, 18/18 in the low—dose group, 18/18 in the middose group,
18/18. FHAEH TIX18/18. RUSHE T17/18TH>1=. B |and 17/18 in the high-dose group. No spontaneous abortions were
FENAON, BE 26BRUV3I0B)DHEEIFETHOE TIZIERL |observed, and the incidence of early delivery (Day 26 and Day 30)
TIHol=, 25X (X75 mg/keTIXEEIEIE. BFME. BR'RE 1 S |was comparable in all groups. No maternal toxicity, embryotoxicity,
ER WMEIEZF R ILE LM 012, 150 mg/ke TIFAERVIEREE D  |fetotoxicity, or teratogenicity was observed at 25 or 75 mg/kg. At
RIELLTEIVEENASHTH Tz, EHEDEERIEKILERE |150 mg/ke, maternal toxicity was evident as lower body weight and
ohighot-, SAERTIIVHOBTEBRUVBEBRDEENE A [feed consumption. No clinical signs of toxicity were noted. A few
EHTROON=A, HBELOBIZHEELZ (XL, BEIMYETE |soft-tissue and skeletal abnormalities were noted in the high dose
FRMLEEDEEZ NI, group, but these were not significantly different from the control
group and were considered to reflect maternal toxicity.
fEam

NOEL for maternal animals = 25 mg/kg

F11Z%t 9 HNOAEL (NOEL)X [
LOAEL (LOEL)

FHIZxT B NOEL = 75 me/ke

NOEL for offspring = 75 mg/kg

F21=xt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)
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{EETE D FIBTIRHL
Murphy, S.J., Schroeder, R.E., Blacker, A M., Krasavage, W.J., and Murphy, S.J., Schroeder, R.E., Blacker, A M., Krasavage, W.J., and
5| FA3T#EK (Gt 3Xik) English, J.C. (1992). A Study of Developmental Toxicity of English, J.C. (1992). A Study of Developmental Toxicity of
Hydroquinone in Rabbits, Fundam. Appl. Toxicol. 19, 214-221. Hydroquinone in Rabbits, Fundam. Appl. Toxicol. 19, 214-221.
|{EZ
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OTHER RELEVANT INFOMATION

HEMES

ErFOE /> 599%)

Hydroquinone (>99%)

CASES

HEE

SEAR

HEAAARSA

KETSCAH A RS54 40 CFR 798.6050(=#£L 1=,

FAEARRE R A AN . KR, AR /NN, 45, IERE, SREREREAD
fERR. EEEMDER, B R UEMOER, F0-EEIEER.
LEHER VR EMHIEICDNTIT o=, BIYICIFZEBKITAREL
TO0. 20, 64, X200 mg/kgT13:AM (5H/:BA)maHIEAKRE LT,

According to USEPA TSCA Guideline 40 CFR 798.6050.
Neurohistopathology was conducted on the forebrain, cerebrum,
midbrain, cerebellum, pons, medulla oblongata, cervical spinal cord
swelling, lumbar spinal cord swelling, cervical and lumbar dorsal
root, dorsal-ventral spinal roots, sciatic nerve and tibial nreve.
Animals received 0, 20, 64, or 200 mg/kg in distilled water by
gavage for 13 weeks (5 days per week).
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Test species/strain: Sprague-Dawley rats

No mortality occurred. Tremors and reduced home—cage activity
were observed in mid— and high—dose groups immediately after
dosing with the incidence increased in a dose—dependent manner.
All treated groups were noted with brown discolored urine. No
differences in body weight or feed consumption were noted. No
differences in brain or kidney weight were observed. No
morphologic lesions associated with treatment were observed.
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Bernard, L.G. (1988). Subchronic Oral Toxicity Study of Bernard, L.G. (1988). Subchronic Oral Toxicity Study of

31 F ek (SRR Hydroquinone in Rats Utilizing a Functional-Observational Battery [Hydroquinone in Rats Utilizing a Functional-Observational Battery
and Neuropathology to Detect Neurotoxicity (Unpublished report and Neuropathology to Detect Neurotoxicity (Unpublished report
TX-88-78), Eastman Kodak Company. TX-88-78), Eastman Kodak Company.
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EXPEIENCE WITH HUMAN EXPOSURE
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A study of the levels of hydroquinone ingested from natural
sources was conducted in human volunteers. A group of two

RADHSERLI-EROF /DL ILOHENELDRS T4 |nonsmoking males and two nonsmoking females were given diets
T TiThht=, 22 DIEREE D BHER V22 DIEBLEE DL  |that consisted of low and high levels of hydroquinone. A group of
MoEBIEICPRUVEAENEROX /VEESTBEE 5 X 1=, B |smokers (two males and two females) received only the low-
EEOE (BMH24 . ZMH28)ITIZ4AR DS/ 30% 2057 ELE S 1= |hydroguinone diet followed by smoking four cigarettes in 20
#BIZIBEEFOX /OBOHES Z -, MiEAFZEE%30. 60, & [minutes. Blood samples were collected and analyzed at 30, 60, and

SERR 12007014, RITE2EZEE . 30 R0 EIZIERLI-, EHQE [120 minutes after eating or immediately, 30, and 90 minutes after

EIREOEROX /> OmIERLALIGEERBEOSE <ML
A EHQEBEREZ FMFERLARLISET Lz, EFOX />0 miE
L ARLIF IR E#IZIX50%E ML, 002 F TICE SEMIEETH
DUtz RESEFEIETIRIML 1z, ER D/ (R Bt 3 (X M 3%
FLANILERBET S,

smoking. Plasma levels of hydroquinone following the high—-HQ diet
increased five fold above background, while plasma levels
decreased after a low—HQ diet. Plasma levels of hydroquinone
increased by 50% immediately after smoke and declined to near
background levels by 90 minutes. Urine was collected for up to 8
hours. Rates of urinary excretion of hydroquinone reflect plasma
levels.
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Deisinger, P.J., Hill, T.S., and English, J.C. (1994). Human Exposure
to Naturally Occurring Hydroquinone, The Toxicologist 14, 788.

Deisinger, P.J., Hill, T.S., and English, J.C. (1994). Human Exposure
to Naturally Occurring Hydroquinone, The Toxicologist 14, 788.
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28 DBHRST4T7HNEROF /2500 me%8 B 54 A RERL
1=. B E(E1/3ICh T TRBISEE TE A b, MiKEH
JHEVRE. AT vb, FRIMERER., EIJI[lﬁ}?ﬁﬁH: sk, dos/p
. BRERMEUVEERRIC OV TOHLIz, RIEFILIZD .
EroHE. MERAERE. AR UYAEY /—F 22OV THHLEz.
Mk ERICERERREIRESNSLEH 1=,

Two male volunteers ingested 500 mg of hydroquinone daily for 5
months. Doses were divided into thirds and given with meals. Blood
samples were analyzed for hemoglobin concentration, hematocrit,
red blood cell count, differential white blood cell count,
sedimentation rate, platelet count, coagulation time, and icteric
index. Urine was analyzed for albumin, reducing sugars, blood cells,
casts, and urobilinogen. No abnormal findings were reported in

blood or urine.
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Carlson, A.J., and Brewer, N.R. (1953). Toxicity Studies on
Hydroquinone, Proc. Soc. Exper. Biol. Med. 84, 684—688.

Carlson, A.J., and Brewer, N.R. (1953). Toxicity Studies on
Hydroquinone, Proc. Soc. Exper. Biol. Med. 84, 684—688.
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N P S . Seventeen male and female volunteers ingested 300 mg of

;;%‘%%;%_(%2ﬁ?;é&?}g;gﬁﬁj_c/}éoé [Tg%_f,?é; hydroquinone daily for 3-5 months. Doses were divided into thirds
1 Eﬂﬁ%:'\f#'il[i-’i:éﬁ‘ﬂl:‘"z“%f; A;F7'J‘;F %Eﬂlﬁk& @ and given with meals. Blood samples were analyzed for hemoglobin

TR ii}oﬁéjitg k. /MRS I)ﬂl%ﬁ#ﬁaﬁ&lﬁﬁﬁ;ﬁﬁl_ﬁb‘%ﬁ*ﬁ concentration, hematocrit, red blood cell count, differemtial white

- L ﬁli?)L§=> ET_I:;F Bk Fqﬁ_&tﬂr;nt")/—'f blood cell count, sedimentation rate, platelet count, coagulation
>[:%L\—c§]\*ﬁb\f‘ ]I[F&X:ijiﬁé[‘ﬁﬁ%ﬁﬁ[i#ﬁiéhéﬁb\o time, and icteric index. Urine was analyzed for albumin, reducing
} = o = = sugars, blood cells, casta, and urobilinogen. No abnormal findings
=° were reported in blood or urine.
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