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ached er has been seut to the California EPA’s Office of Environmental

t in resoponse to their June 2, 2000 Request for Relevant
ning- “Chemicals Under Consideration for Possible Listing via the
’ ‘Meclnmsms of Proposition 65. Anthraquinone (CAS # 84-65-1) is
3 under consideration for possible listing; the consideration of
due s lertoNTPdraﬁTechmealReport494

e attachedletterdmibesfactualenommdmﬁTechnnalRepoﬂ494 NTP has
'bemmﬁ)rmcdofthmeerrorsandofthelﬂ:elyhoodthatthemuhsofthe 2-year studies
- sione were confounded by the presence of a mutagenic impurity, 9-
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Ms Cynthlz Oslita = -
0ﬁce of Ervironmental Henl*b Hazard Am
301 Capitol Mall, 2™ Floor =

Sacramento, California 9:814 :

Subject: Information demonstrating that Anthraquinone (CAS # ¥ 1-65-1) sﬁou[d not be '
listed via the authoritative bodies mechanisms : : ' :

Dear Ms. Oshita;

This letter is in response to the June 2, 2000 “Request for Relevant
Information” concerning Chemicals Under Consideration for Possible Listiog via the
Authoritative Bodies Mechanisms. It presents information demonstrating that the criveria
for listing chemicals through the “authoritative bodies” mechanisms as set forth in 22
CCR Section 12306 are not met in the case of Antliraquinone (CAS # 84-65 -1).

It is being submitted by Chemical Products Technologies, LLP, an importer of
Anthraquinone into the United States; Chemical Products Technologies has been assisted
in evaluating Anthraguinone tox\icological information by Chemical Products
Corporation, a Georgia corporatjon which has an interest in Anthraquinone.

Long-term studies conducted by the National Toxicology Program (NTP) found

that the AQ powder employed in the study produced clear evidence of carcinogenic

activity in female F344/N rats based on increased incidences of renal tubule neoplasms,




credsed If-ﬁm' °.“ ofhvﬂ- neoplasms. These studies have been reported in NTP draft
SR ‘ 494 ('NTP494), ﬂus d;aﬁ document has lead to the consideration

o1 ;(AQ) for posstble listing through California’s “authoritative bodies”

contains information demonstrating that the compound AQ is not a

uhkelythat the carcinogenic activity observed in NTP494 was the

toxic contanunant present in the sample of AQ powder tested, rather than

The pnttem of mduced tumors in NTP494 is consistent with a direct acting

mutag nther than a nongenotomc carcmogen A sample of the AQ employed by NTP

absence ofan exogenous metabolnc system."

; ' Anthmqmnone (9 lo-anthraoenedlone) is used as a raw material for the production
o ’f—:offb&unimmm in the Kraft Process for the production of paper.

Although :t isno lomger produced in the United States, AQ is produced in large quantities
by at least three different production methods in various parts of the world. The
oxidation of anthracene to yield AQ is the oldest known production process and is now
practiced primarily in Europe. in a second production method, benzene and phthalic

N anhydnde undergo the Friedel-Crafts reaction to yield o-benzoylbenzoic acid, which is
contacted with concentrated sulfuric acid to yield AQ. This appears to be the most

prevalent production method and is employed in China, India and other parts of the

.



;technology was developed by BASF Corp; r»the I970's Theﬁinl com:etcnl AQ

products ﬁ'omthesednﬂ‘erentproducuon ptomvatymeolotuﬂmpumxum

While the greatma;omyofthetee!mca!—gndeAQcomaaﬂymhbhmthe
United States is the tan-colored AQ prodmed by the Fndel-Cnﬂs rewuon, the available
reagent grade material is believed to be almoste:cluuvelythegoldmyeﬂowpmductof
direct oxidation of anthracene. The AQ sample employed by NTP in the studies is
described in NTP494 as a golden yellow powder.

A large number of mutagenicity assays have reported that AQ is not genotoxic.
Negative results in the Ames salmonella bacterial mutagenicity assay have been reported
six times in published reports and once in a TSCA submission [Salamone et al., 1979;
Brown and Brown, 1976; Gibson et al., 1978; Anderson and Styles, 1978; Tikkanen et
al., 1983; Sakai et al.,1985; TSCA OTS 0521344]. Four samples of AQ were submitted
for mutagenicity testing by CPC, three of the four yiclded negatis negative resulis (BioReliance,
1999).

In contrast to the many reports of a lack of AQ mutagenic activity as noted above,
there are three reports of individual samples of AQ being mutagenic in the Ames
salmonella mutagenicity assay. ‘Te pattern of activity of AQ reported in all three cases
is, however, unusual in that rm.m;genic activity was seen without metabolic activation and
addition of an S-9 metabolic activation system reduced or eliminated the response

[BioReliance, Quinone 1, 1999; Liberman et al., 1982; Zeiger et al., 1988]. This suggests
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contamina ant was preseat in the positive Ames test samples that was

' muugemcor could be activated by bactenal metabolism. The presence of

,nilmmlm inan AQ sample being responsible for a positive mutagenicity

f_y demommdm TSCA submission. included with this letter and

ject the AQ sample employed in NTP494 to mutagenicity testing;
tested by NTP (Zeiger et al, 1988). The statement in NTP494

"ﬁSﬂméﬁéﬂityphimuﬁumstrainsTA98mxdTA 100 with and

mnantbﬂwﬁ«repommoﬂwrsmdyhaswer
thaZetgeretal(l988)ﬂndmgs
£th retamedNTP494 AQ sample was obtained from NTP; this

were submltted to BloRehance, Inc., labeled only as “Quinone 1”, “Quinone 2”,

~“Quinone 3”, and “Quinone 4, These four samples have been subjected to chemical
analysis, and each was found to contain greater than 98% anthraquinone. Quinone 1 is
the NTP494 sample. All availab\le bacterial mutagenicity information for AQ, including

the results for these four sampl&;, is shown in Table 1.
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Liberman et al.

Zeigeretal.

Salamone et al.

' Brown and Brown

Gibson et al.

Anderson & Styles

Tikkanen et al.

Sakai et al.

Quinone 1 — NTP
494 sample

Quinone 2 —
Friedel-Crafts AQ
from China

Quinone 3 -
Friedel-Crafts AQ
from China

Quinone 4 —
Purified reagent
grade AQ

TSCA Submission
OTS 0521344

Sample A*

NEG

NET

NLG

NEG

NEG

NEG

NEG

NEG

Sample B*

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG
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Sample D*

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

Sample E*

POS

POS

NEG

NEG

NEG

NEG

POS

POS

Sample F**

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

Sample E after
alkaline
treatment***

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

*Stated to have all been produoed by the direct oxidation of anthracene but by three

different processes.

**Stated to be reagent grade anthraquinone from Anachemia.
***Stated to have been found to be contaminated with 0.15% nitroanthracene as a result
of the manufacturing process, then purified by alkaline treatment prior to this retest.

The only positive results in the BioReliance studies were observed with the

NTP494 bioassay material, Quinone 1. All four study reports are included with this

.




ldilmomf umples of AQ submitted to BnoRehance, Inc. for testing
golden yellow reagent grade sample of AQ mbjected to further

glbgugqon(uwudmolvedmconcentratedmlﬁmcacxdand

itated by addition of hot water)to yield a pale yellow powder

88 two different tan-colored AQ samples produced in China by the
Qumone one 2 and Quinone 3).

- "ﬁ-om the 1970’s reports the results of mutagenicity testing on

sduced various producuon processes Only one of the six AQ

mltlgelucmmymtheAmestest, a mutagenic contaminant was

ntly fomd in the AQ sample yielding the positive result. When the

, was removed and the sample was retested, the

AQ sample was no longer mntagemc Thus, this report is not an indication that

nther thut smnll eoncentmnons ofcontammants in AQ can produce
poatnvemutagemc‘tmremlts 7
. The mﬁ)rmmon in the TSCA submissions about a contaminated sample of AQ

o bemg the only one of six AQ samples to test posmve for mutagemcnty is not addressed in

:theNTP494 there is no mdlcutlonthattheNTP researchers were aware that this
* information existed.
_ , | The two published studies reporting that AQ is mutagenic (Liberman et al., 1982;
. Zeigeretal, 1988) both obtained their test material from Aldrich Chemical Company,
although at dlﬁ‘erent times. Zelger et al. (1988) is the only previous report of
mutagenicity in strain TA100; only TA98 and TA100 were tested in this study.

Liberman et al. (1982) only found mutagenic activity in the absence of S9 activation

2.



TAI533, i the presence and absence of S9 activation enzyms. (Libes -ian et al, 1982;

Zeigeret al., 1988).” T L T SR 7

NTP494 reports that decreased incideaces of mononucear oel leukemia in male
and female rats were attributed to exposure to anthraquinone. NTP494 also reports -
negative results from an acute exposure mouse bone maTow test with anthraguinone
administered by interaperitoneal injection.

NTP494 reports that significant increases in the frequencies of micronucleated
normochromatic erythrocytes were observed in peripheral blood samy!es from male and
female mice exposed to AQ in feed for 14 weeks; however, an examination of the data
calls this conclusion into question. The study scientist, Dr. Richard Irwin, has been
informed that a review of the data contained in NTP494 led an expert in this area to the
conclusion that since only the highest dose female group differed significantly from the
control frequency by pairwise comparison, this does not represent a positive result.

22 CCR Section 12306 subsection (f) states, “The lead agency shall find that a
chemical does not satisfy the definition of "as causing cancer” if scientifically valid data
which were not considered by the authoritative body clearly establish that the chemical
does not satisfy the criteria of sﬁbsgction (), paragraph (1) or subsection (¢), paragraph
(2).” We believe that the information contained in this letter establishes that the pure
chemical AQ is not a bacterial mutagen, and that the mutagenicity found upon testing of

the NTP494 sample of AQ demonstrates that that particular sample is sufficiently



e ofthe N'I'P494 AQ was obtained by Gibson et al. (1997) and employed

' ymn hamster embryo (SHE) cell transformation results were

dld mduee a slgmﬁcant increase in the percentage of micronucleated

eomparedto32%mthecontrol) but only at the highest

teaed, 25 ug/mL This report is incorrectly characterized in NTP494 on
“dose-reluted mcrenm in tmcronuclex were reported in cultured Syrian

tod with 3.13 10 25 g/l anthraquinone’”

\Q 52 Ieobtamed wMﬂy was twted for induction of forward

| 7 BT lymphoblastmd cells that constitutively express
cytochroi \" P4501Al? wlnch is known to be necessary for the metabolism of many
promxtgam (Dunnt ot nl 1996) This is ametabohcally competent cell line for

,f,;fpolycychc‘nomc oompounds, and this test involves a relatively long duration of

“treatment. AQ exhibited no mutagenic activity; 9-nitroanthracene was also tcsted and
 found to be mutagenic.
An 18 month bioassay conducted with AQ obtained from a commercial source
... and administered to male and fe:nale mice of two F; hybrid stocks reported no significant
S indication of tumorigenicity aﬁetj oral administration [Innes et al., 1969].
NTP494 repotts that several metabolites of AQ were detected in rat urine; 1-

hyroxyantbraquinone and 2-hydroxyanthraquinone are the only compounds named. The

X



that no mutations in Ki-vas andp53 (and, lddluomlly,no mot‘APC)mtmmd
mratoolomcneoplasmsmchcedby l-hytkoxyuﬂrmm Tikhnuxetll. (1982)
tested 2-hydroxyanthraquinone obtamed ﬁ'om Mormdl umbellm in TA98 TAIOO and
TA2637, noxmnagemcacuvnywasfomdm'l'm mdmagmmywuihmdm '
TA100 and TA2637 only in the presence of rat S9 (the number of revertants in TA100
with S9 mix was about - two-fold increase).

Genotoxic carcinogens tend to induce cancer in multiple target organs, in both
sexes, and across species [Ashby et al., 1991]. This was the pattern produced by the
NTP494 AQ sample and is consistent with a direct acting mutagen. It is not the pattern
seen with nongenotoxic carcinogens, where tumors tend to be induced only in tissues
where there are preceding toxic events [Butterworth et al.,1995; Ashby et al. ,1991]. The
fact that mutagenic activity of the NTP494 AQ sample was readily measured, indicates
that the impurity must be a fairly potent mutagen.

Both NTP and the EPA TSCA Submissions Desk have been provided the
information contained in this letter. - A review of the analytical data retained by NTP has
shown that the existence an impurity was detected in the initial analysis of the NTP494
AQ sample, but the impurity wag not identified.

Copies of the mutagemmty references, including the TSCA submission, are

included with this letter. If we can answer any questions concerning this letter or supply

r.




; :ﬁn‘tlle! mﬁxmnnon relmngrto tlus matter, please telephone Jen'y Cook at Chemical
poration, wlephone number 770-382-2144 ‘

; 'lettemontmsmformanon demonsmtmg that AQ has been

fouild not to be mutagemc NT'P494 incorrectly characterizes AQ

a carcinogenicity model based on this incorrect

the tumorigenic activity reported in NTP494 was the

' \9-mtroamhracene, present in the sample of AQ powder
t we have demonstrated that the criteria for listing

ativ bodnes mechamsmassetforthmZZCCRSecuon
3 0ot met theeaseof Amhraqmnone (AQ), andwerespectﬁ:lly request that
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