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ABSTRACT

A single dose oral toxicity {est of 2-(2-hydroxy-3',5-di-tert-butylphenyl)benzotriazole was
conducted at doses of 0 and 2000 mg/kg using male and female rats. No deaths were gbserved in the
0 or 2000 mg/kg groups in either sex, pointing to an LDy value higher than 2000 mg/kg in both sexes.

A repeated dose toxicity test was conducted at doses of 0, 0.5, 2.5, 12.5 and 62.5 mg/kg/day
using male and female rats. No deaths of either sex were cbserved in any of the treatment groups,
™ The hematocrit value, hemoglobin concentration, and red blood cell count were lowered in °
males of the 2.5 mg/kg or higher dose groups. The MCHC was lowered in males of the 12.5 and 62.5
mg/kg groups-and the fibrinogen concentration was reduced in males of the 2. 5 mg/kg or higher dose
groups and in females of the 62.5 mg/kg group.

The serum level of glucose was higher in males of the 2.5 mg/kg or higher dose groups and in
females of the 62.5 mg/kg group. The total cholesterol and tr1g1ycer1de levels were elevated in
fernales of the 62.5 mg/kg group.

The liver weights were increased in males of the 0.5 mg/kg or higher dose groups and in
females recewmg 125 meg/kg or hlgher The kidney weights were elevated in males of the 62.5
mg/kg group. .

Macroscopically, enlarged livers with white patch zones were chserved. Histopathologically,
the following were noted. degeneration of the myocardium, with cellular infiltration and hypertrophy,
extramedullary hematopoiesis of the spleen, vacuolar degeneration, hypertrophy of hepatocytes,
increase in mitosis, proliferation of bile ducts and focal necrosis in the liver, basophilic tubules and
dilatation of tubules, hypertraphy af tubular epithelium of collecting tubules in the kidney, and
follicular cell hyperplasia in the thyroid gland.

These changes were observed in all the treated groups except females dosed 0.5 mg/kg.

2156




A

The NOEL for repeated dose toxicity is considered to be less than 0.5 mg/kg/day for males and
2.5 mg/kg/day for females.

Genotoxicity of 2- (2'-hydro;:y—S',5'-di—tert—butylpheny1) henzotriazote was studied by a reverse
mutation test in bacteria. This substance was not mutagenic in Salmonella typhimurium TAL00,
TA1535, TA98, TA1537 or Escherichia coli WP2 uvrA, with or without an exogenous metabolic
activation systemi. '

Genotoxicity of 2- (2‘—hydroxy-3',5’—di-tert—buty1pheny1)benzgﬁriazole was studied by
chromosomal aberration test in cultured Chinese hamster lung (CHL/IU) cells.

' 2-(2-Hydroxy-3",5'di-tert butylphenyl}benzotriazole did not induce structural chromosomal
aberrations or polyploidy up to 3.2 mg/mL (10 _mmol/ L) under the present test conditions.

SUMMARIZED DATA FROM THE STUDIES

1. Single Dose Oral Toxicity ¥

- Purity . 100%
_Test species/strain I Rat/Cr):CD(SD)IGS
Test method . OECD Test Guideline 401
Route - * Oral (gavage) .
Dosage 0 (vehicle}, 2000 mg/kg
Number of animals . Males and females; 5
Vehicle : Cornoil
GLP . Yes
Test results:

No deaths were observed in the 0 or 2000 mg/kg group in either sex. The LD, value is
higher than 2000 mg/kg in both sexes. :

2. Repeated Dose Oral Toxicity ¥

Purity : 100%
Test species/strain . Rat/Crj:CD{SD)IGS
Test method . Guideline for the 28-Day Repeated Dopse Toxicity Test in
o Mammalian Species-(Chemical Substances Control Law
of Japan)
Route : Oral {gavage)
Dosage 1 0 (vehicle}, 0.5, 2.5, 12.5, 62.5 mg/kg/day
. Number of anirmals . Males and females, 5
Vehicle : Cornoil
Administration pariod . Males and females, 28 days
Terminal killing . " Males and females, days 29 or 43
GLP T Yes
Test results:

No deaths were observed in any of the treatment groups in either sex. There were also
no changes in general appearance or body weights.
Hematological examination demonstrated, the hematocrit value, hemoglobin
concentration, and red blood cell count to be lowered in males in the 2.5 mg/kg or higher dose
~ groups. The MCHC was lowered in males in the 12.5 and 62.5 mg/kg groups.
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2-(2-Hydroxy-3',5'-di-fert-butylphenyl) bénzotriazale [3846-71-7]

On blood coagulation examination, the fibrinogen concentration was found to be lowered
in males of the 2.5 mg/kg or higher dose groups and in females of the 62.5 mg/kg group. With
the blood chemical examination, the serum level of glucose was elevated in males of the 2.5
mg/ke or higher dose groups and in females of the 62.5 mg/kg group. The total cholesterol and
triglyceride levels were higher in females of the 62.5 mg/kg group than in the controls.

The absolute and relative liver weights were increased in males of the 0.5 mg/kg or
higher dose groups and in females of the 12.5 mg/kg or higher dose groups. Absolute and
relative kidney weights were elevated in males of the 62.5 mg/kg group.

Macroscopically, enlarged livers with white patches were observed.

Histopathologically, the following changes were observed: degeneration of myocardium,
with cellular infiltration and hyperirophy, extramedullary hematopoiesis of the spleen, vacuolar
degeneration and hypertrophy of hepatocytes, with increased mitosis, bile duct proliferation

"and focal necrosis in the liver, basophilic tubules and dilatation of tubules, with hybertrophy of
tubular epithelium of collecting tubules in the kidneys, and folhcular cell hyperplasia in the
thyroid gland.

~ These changes were observed in all the treated groups except females dosed 0.5 mg/kg.
' The NOEL for repeated dose toxicity is considered to be less than 0.5 mg/kg/day for
males and 2.5 mg/kg/day for females.

3. Genetic Toxicity
3-1. Bacterial test ? X
Purity T 100%

Test species/strains * Salmonella typhimurium TA100, TA1535, TA98, TA1537,
Escherichiaz coliWP2 uvrA
Test method ' Guidelines for Screening Mutagenicity Testing of Chemicals
' (Chemical Substances Control Law of Japan) and OECD
Test Guideline 471
Procedures . Pre-incubation method
Solvent ) - Dimethyl sulfoxide
Positive contrals -89 mix; 2-(2-Furyl}-3-(5-nitro-2-furyi) acrylamide (TA100,
TAY8, WP2 uvrA), Sodium azide (TA1535) and ‘ j
S 9-Aminoacridine (TA1537) - :
: +89 mix; 2-Aminoanthracene (five strains)
Dosage : -59mix; 0,313, 625, 1250, 2500, 5000 pg/plate (five strams)
| +89 mix; @, 313, 625, 1250, 2500, 5000 pg/plate (five strains)
58 - ) . Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test 3 (1 for cytotoxicity test)
. Number of replicates . 2 (plus 1 cytotoxicity test)
GLP T Yes '
" Test results:
This chemical did not induce gene mutations in 5. typhzmurxum TA100, TA9S, TA1535,

TA1537 or E. coli WP2 uvrA strains with or without 59 mix. Growth inhibition was not
observed up to 5000 xg/plate in any stirain, with or without 59 mix.
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Genetic effects:
Salmonella typhimurium TA100, TASS, TA1535, TA1537

. + ? -
Without retabolic activation: 108 T N O ol
With metabolic activation: . []1 [] ¥
Fscherichiz coli WP2 uvrA
+ ? . -
Without metaholic activation’ (1 01 ™
With metabolic activation: [y 1 o

3-2. Non-bacterial in vitrotest (chromosomal aberration test)?

Purity 1 100% .
Type of cell used . Chinese bamster lung (CHL/IU) cells _ _
Test method . Guidelines for Screening Mutagenicity Testing of Cherricals
(Chemical Substances Control Law of Japan) and OECD
Test Guideline 473
Vehicle v 0.5 9% Sedium carboxymethylcellulose
Positive controls 1 =59 mix; Mitomycin C .
' +89 mix; Cyclophosphamide
Dosage . -59 mix (continuous treatment) : 0, (.80, 1.6, 3.2 mg/ml.

-S9 mix (shortterm treatment) : 0, 0.80, 1.6, 3.2 mg/mL
+39 mix (short-term treatment) : 0, 0.80, 1.6, 3.2 mg/ral

59 . : Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test D2

GLP . Yes

Test results:
With all the test systems, cells with structural chromosomal aberrations and polyploidy
were not significantly inereased at any dose.

i

Genotoxic effects! '
clastogenicity palyploidy
. + ? - o+ ? -
Without metahalic activation: (1 [1 [# (1 1 ™
. With metabolic activation: 1 01 (1. 01 ™

1) The tests were petformed by the Biosafety Research Center, Foods, Drugs and Pesticides (An-Pyo Center), 582-2
Shiosinden Arahama, Fukude-Cho, Iwata-Gun, Shizuoka, 437-1213, Japan. Tel +81-538-58-1266 Fax --81-538-58-
1393 ' ‘

2) The tests were performed by the Hatano Research lostitute, Food and Drug Safety Center, 729-5-Ochiai, Hadano-
shi, Kanagawa, 257-8623, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627 ‘
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Single Dose Oral Toxicity Test
of 2- (2‘—Hydroxy—3',,5'.—di -tertbutylphenyl) benzotriazole in Rats

By

2@ FUFS-35-Vtert-TF N7z 2 )RV
MOFYV—REEITTAF v ¥ OSBRI LT
HAwubhTwsd, 2-(2-E Fa ¥ -3 5-V-tert-7 5\
Z =) YY) T V- L D BEROES SN R
% CD(SDYIGS R (SPF) MM S v bW TRBL A

2-(2-v FO ¥ 3.5-Ytert-7F I 7 2 )2y
PUTY By VBB L, b
2000 mg/kg 2 EEEMBORS L, ¥, BENE
LTIt A NDARERES LRI EELL. HE
M4 EME L, —fRE0RE, FEEBBLY
RS EE L. )
BREMEEC TR L & o R AR RIER
BEhY, FTRLBO LR, IR CIE,
Wb & ot B I S L T 54 7 35 L UF 14 H OIS
(- 1T bR (Rrd TS A

IREEEE T, ﬁﬁk%i%a%iuﬂb%ﬂ&
o,

2-(2-e FOF 235 Vutert-TF VW7 22 N) R
FUTV-RDT y FIEBIT S LD EEHERE L B i
W00 me/fkg & 9 R Th o7z

ik

]

2-(2-¥ Fus3-3.5-Y-tert-7"F 7 2 m )~ r
B 7V F e bR GESE), HEEE00 %, Lot
Yo, S4-034-1UxptalpkThy, HRAKE CEROEER
PREERICERE L. SBRETHR, REEBRIKTR
ERCEMNL, BEDEFRRMNTRECH 22
S EMR L

S5ER, EBHEEa-244 )P(“J‘:’J FLFAY
®, Lot No, V7B5849) iIZ8% L 200 mg/mL DR k%
XN LL, HEIERSERNCRELL. &S
EpORSGH SR AREE MR LR,
NIRRTV L ARER SR,

. BEEOREHLUREEE

EBEEIZEY o TEMLATHEARICE WV T2000
w/ke B RE LR, ML b —BRIRBICTrE
IRAPCHL A Lot EoT, ARBOR
B & b ICOECD A 4 F35 4 V[ 2BE0| LR
ML LTHRESRTVA2000 mep/ke ¥ FEL, 86

CHEEREFLRELL. REFRERI0 g8y
LOmLE L, fRisicEsg L#ﬁihﬁﬂwﬂi%ﬂi
BEHLLE.
REEFERIEE L, HE5WARERESI-DY
WCHYFER-THRHEQES L2, &8, SER:
Ba—h A vo&eis U, B, Bsmasy
&%3“??“ T 7. -

3. maﬂ% )

5889 Cri:CD{SD)IGS A 7 » | (SPF) MM 16 ¢
ZRAFF A - V- SHEAL, SBBRE~0
BED 2% 1AM THEE 247V, GAMRICHE L S

TG LA

Byipid 23.4 ~24.3 °C, {RAESL 67 %, HABARER] 128
(Pl 7RE AT, FiTRHAT) SR s Wi FET,
A7V L ABEBET S~ VICSEToE L THTFL
7z B, YT r 2 VEBTEWIGEO R
MF (Lot No. 010205) 33 & UVkiliZk & B EICBR 8¢ 72,

4. BHERR

BRSO UHAED L - TRIMEL, BIESN

HEIC L DREHES b T SEEITE R ) ST 2. 5RO
FmEi, BAI57~176g, MAIZ6~14lgThoi.

5. BRbsLUHRE

FEERE L USECRER, BS6FME TN
fiEls, REBRPMGEI1IB1~20, LHEHMIChLo
THRELE, REIIRSEH, RIRTEIUC4RIICH
EBLA. BSETHIETOREE >~ —F VEREMERN
FESHRR LA,

R

1. T E L ULD,, A

RERED IS REE S L US2000 me/kg BT FHEMEAD &
kol fEoT, LDyfERMEREE b 122000 me/ke
L Uk"(’ﬁoﬁ_

2. —heikHg
MERE B LTyt d — RS2
Bobhldot.

3. k&

W BN LB L CHERE D 2000 ma/kg B THREHT B
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AUV B YTV =@ LD RERE L b 122000 mg/ke
LY REZL BRI,
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Twenty-eight-day Repeat Dose Oral Toxicity Test
of 2- (2'—Hydroxy—3‘,5'—di—tert—butylphenyl) benzotriazole in Rats

2

C 2(Z-E KO & 35T tert- 7PN T = o MR
" RUT V- 028 B REEEQRSEEREBERED
CD(SDIIGSF7 v b (SPR) & Ay TEME L 7.
IBRERESTEDT v b 3oL BoRBHEREL, 3
LINBRBIUERERRICEESEIROSy + &
ENLCHEFEERE LS.
(7 BBWEE2— AL MEEHLT, 0, 05, 2.5,
12538 L U625 mg/kg iHNM T2 EXEH 1H, 488
BEEEOES-L, —EikEo RS, fR5fle, SEsl

FE, OBFELRE, NAESEReREE, WikLleERE; R

BE, BEIERNEE I URBEREY T, BB,
EENRAE AR E L, REETHEERBORE T £k
L. ‘

Fe 5 s X CREEIRE @ L OB £ RS
TR ATIBELShY, BTfitinohs
o,

HEE, BSROEECBVTERDIN LN
7.

FAEE, 62.5.mp/kgTEOREHE TRl % 57/ L7 A8
Ao, HBEHRLBHMESLIVERERNTH- L.
#HEHEIEe25 mp/ke OB TEEFRL, #E5WED
FEfAEsELEETHo . .

BRFERETHE, 25 my/kel L OBROBTAT L7
(0w M, ~eTUE YRS ORILREAEE 2R L
Fr. X561, 1258 £ U625 mg/kgBOHTMCHC At
BEER LA, DEHMETRICL62.5 me/ke Bk
TAvT by Yy b, ~n®Z7u¥ R, SRR,
MCHE L FMCHC A&l M mEkibs: oy mil A 8
. bz, MEERBERRIETE, 25 me/kgl 0ol
B U625 mg/kgBOMTT ¢ 7Y S = Y EHEME
FRL-. OEERETETE, 71470/ —FrE
62.5 mg/kg BO CEEE R LEFETEEN 2P o
7z,

MEAECERE TR, 25 mplkgl LoBoO#B LU
62.5 mg/kg B M CHLBHEARE %5 L 75, 625 me/ke
O TET LA 7T — B & U IEIERF O B AT
FRLA 125 me/ke B EOBOBECT M7 3 ViRE
. PEE, 05 mg/kglEOBOES X 09625 mp/kgBo
HECA/GHAMBERR LA, 12.5 mg/kg bl LB
B L1625 mg/ke oM T ALTIEHRME, 62.5 mp/
ke OB TASTIREMSEER LA, 1258 L0625
me/ke BB TALPHEEFEETR L. 625 me/kg

EOH CRADEREFSELRLA. DEERETE
WIE62.5 meg/kgBEOMBT7 VT i VREOEEB X
TECI VY VSENEET R L, BTIIREDEN
B, A/GH, ALTH XUALPOMEEA, IETRREE,
BIVLVATFO-AB LUVBEAOBENVTRLD BEES
RL, KELTOREZRSRwEFELLRE,
REERTIR, 05me/kelEoBols kU125
mg/kg B L OFOE CHEAS ESSHMAD 5 VvitR
EEmMERLE. 625 meg/kgBO R TIIFRAEER
PEiEZ AL, DEHERTETE62.5 me/keiio

CBEETCIFRETEEYNEHER L. REER/MAER

GEMEE) Ti05 me/kg B EOBEORES X UN125 me/
ke LOMOMCHBEISERNEEER L. 4,
62.5 me/kg BORECHFRENBARSABELTLE. B
EHRRTETIR625 me/ke O MR CIBEN EE
A, ETHEANERPRELTRLTEY, FELTS
BEEREZVEEL GRS :
BHERRTH, ERPRERORBERRETINEE LT,
FHHRRTRICBYT, FROBEAI0S ma/kgbl b
OBROES X U125 mg/kg LEOBOM, SBBE/EE
2.5 mg/ ke Ml FO3EaHED L F62.5 me/kg DM ICER
Zaxh, NEPHRTHCBWTY REOHREN625
mg/kgBEll B WTHEI L. BEUASGIHA TR, ¥
SHBRTHICEWCLRREOGHEN, fiizREs LU
DERADHERE T, MIROMIEIAGEL, FFREIC BV
TAETRERO Mozt FaRls, 224G
M4 B Y FBEHIRTATERE S, BLIRBIESHE, BEe

S RMIE TR b OBEOMMAER, EHIERS T,

EAFORME LR AR, RIRRO TR
IR Sz, BEEMETHED625 mefke
s BT, BERTHICEE S Wi RO EET RA%M
BE, BREN, MBS X UHIRRCEEZES L. )
BrEDX3, FRBEFETRBITL2-Q- Fox
Y35 -V-tert-FF T 2 YR PN TSR
ERAEER, HTEHIZ0 mg/kgBECIHROHEN ERE
FUHHERONE, FRONK, AR &
oz LA b 25 mg/kgfday, T2, HETEOS meikg
HCRAMEROGHEMNS L A ESOSHE, W
WoRA, FHRBEAFED bR D505 me/
ka/day il & HIMT S R,
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1. FEMESE JUEREROHARE

2-(2-v FO X ¥ 3,5-Viert-TF M7 2oy RY
b U TV 7 R (), Lot No. $4-034-1,
FE100 %R TEERABNRMEEH CH A, &
B8 TH, BREEOE2RELTTESNL, SRR
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RN T /- VREERERE T CTEMNRETH
Ao bdG, BERORSIEEIDERL, 15T
oM LTES T CERERE UL, 2ToRER
DREH I OWTHEMICEM SR TWE I L 2T S

o, BEB LTRERANBCEREEO— e AL,

LR ERETIELE, FoER, DEHRMEIERE
B D92~ 1043 %P k& ﬁ;&%ﬁﬂﬁﬁﬁm 9861034 %
THD, BHCHAIATWS I EER SN

2. BB LUEEEE

48 Crj:CD(SD)IGS A F » b (SPF) i & 52 IT
FHEFY—AR Y- o@A L, BILES DM,
ARERTE I RAL S 7%, AENIMAMER C—REc
RERRO L0 o - MMA S5 (BF70IC) 28T, 5388
THRE MG L. SPRETTSaofEESwT
FRMLL, POAEIESEL LD K ICEECH o 4T
7o, HSENOGELETII6~153 g, HBTILL~
127 g CH o4, REEEE0, 05, 25, 12.58 L U625
mg/ke DL L, 1BRHEESEE A, 08 L1625
me/kg BRI REHER SPE 480 L TEESEEHE L 7.

B, RE214~259°C, BESI~T75 %, B4E
F 1B 20[m], BEBAI2EB%R (FRITEREAT, FHRTEH
KNS ESRAENY P AT LAEESTRAFE LA, 7
VR R - RAF Y L ARBAT - E 1R
TOMEL, Fvxry AR RINEE ORSTHRE
L7=% v &, <7 Af#H CRF-1({Lot No. 010406} & L TF
AEKE BEICER s, BE - Vidiala, 8
ﬂﬂ%iiiﬁl@ﬂlb?ﬁif:.

3. &ﬁimﬁﬁsxuﬂﬁﬁﬁ
BERBCOOBEREE SO, mo3mbivmm
mg/kg D4 AR T2HEMFERS BB T EEL &R,
100, 3003 X U°1000 mg/ke BEOHEREIZ B\ CIFEOE
MERS L UCENTERISEER L. IO ERED
WL T 131~ 165 %, MTS0~138 % TH- .
HWH%E%@@M$%%%&LTﬁﬁLt%%,ﬁm
CHEOL LR HESY1~3 mg/kg LEE L.
LOREEEC R ABRRERSS ﬁ%ﬁﬁﬂ%%@é
EZELTHELEE RO W 2w EitESLAHE
05 me/kg 2 EARE L. S6ARSTRLBRER
%25 mg/kg, BHE4125 mg/keB L U RSHES
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FEHEADVIAIZO(NA TR ERAVTHEELE. 35

2, 313 %S TUES MY & AKE RO
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il DEA
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PDH¥:), Al (Triglyceride :GK-GPO#HE ) &
a—NHEE), 82 LAFa— W (Tcholesteroll 2 s
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6) [RIRE
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FilOWEC)RMLLE. IBJEREEHRVWT, N
F4AT 4w T ASGN4 TN 254 BV ERTAT
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Fig. 1 Body weight of rats treated orally with 2-(2%hydroxy-3',5-di-tert-butylphenyl) benzotriazole in the
twenty-eight-day repeat dose toxicity test
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