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ABSTRACT

A single dose oral toxicity test of 2-(2"-hydroxy-3',5"-di-tert-butylphenyl)benzotriazole was
conducted at doses of ¢ and 2000 mg/kg using male and female rats. No deaths were observed 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 observed in any of the treatment groups.
¢\ The hematocrit value, hemoglobin concentration, and red blood cell count were lowered in

ales 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 h1gher dose groups and in
females of the 62.5 mg/kg group. The total cholesterol and tng]ycerrde levels were elevated in
females 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 12.5 mg/kg or higher. The kidney weights were elevated in males of the 62.5
mg/kg group.

Macroscopically, enlarged livers with white patch zones were observed. Histopathologically,
the following were noted: degeneration of the myocardxum 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, hypertrophy of tubular epithelium of collecting tubules in the kldney, and
follicular cell hyperplasia in the thyroid gland.

These changes were observed in all the treated groups except females dosed 0.5 mg/kg.
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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'-hydrqu~3‘,5'~di-tert-butyiphenyl)benzotriazole was_studied by a reverse
mutation test in bacteria. This substance was not mutagenic in Salmonella typhimurium TA100,

TA1535, TA98, TA1537 or Escherichia coli WP2' uvrA, with or without an exogenous'metabo!ic_ .

activation system.

Genotoxicity of 2-(2™-hydroxy-3',5'-di-tert-butylphenyl) benzotriazole was studied by
chromosomal dbérration 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 Orsl Toxicity ¥
- Purity”
_Test species/strain
Test method
Route
Dosage
Number of animals
Vehicle
GLP

T&ct results:

s

100 %
Rat/Crj:CD(SD)IGS

:  QECD Test Guideline 401

Oral (gavage)

20 (vehicle), 2000 mg/kg
. Males and females; 5

Corn oil

 Yes

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

2. Repeated Dose Oral Toxicity ¥

Punty
“Test species/strain
Test method

Route
Dosage
. Number of animals
- Vehicle ‘
Administration period
Terminal killing
GLP

Test results:

. -Yes

100 %
Rat/Crj:CD(SD)IGS

. Guideline for the 28-Day Repeated Dose Toxicity Test in

- Mammalian Specxes {(Chemical Substances Control Law -
of Japan)

Oral (gavage)

0 (vel:ucle) 0.5, 2.5, 12.5, 62.5 mg/kg/day

Males and females; 5

. Cornoil

Males and females, 28 days
Males and females, days 29 or 43

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 demoiistrated, the hematocrxt value, hemoglobin
concentration, and red blood cell count to be lowered in males in the 25 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‘-d1-tert-buty!phenyl) benzotriazole [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 25
mg/kg 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 ard in females of the 12.5 mg/kg or higher dose groups. Absolute and
relative kidnéy*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 hypertrophy, 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 hyperplasta in the
thyroid gland.

» _ These changes were cbserved in all the treated groups except females dosed 0.5 mg/kg
TN The NOEL for repeated dose toxicity is considered to be less than 0.5 mg/kg/day for

i1

males and 2.5 mg/kg/day for females.

3. Genetic Toxicity
3-1. Bacterial test ?

Purity : 100%
Test species/strains ' Salmonella typhimurium TA100, TA1535, TA98, TA1537,
Escherichia coli WP2 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
Posttive controls © -S9 mix; 2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide (TA100,
TA98, WP2 uvrA), Sodium azide (TA1535) and _ ;
L . 9-Aminoacridine {TA1537) . ;
1 C +S9 mix; 2-Aminoanthracene (five strains)
Dosage : -59mix; 0, 313, 625, 1250, 2500, 5000 pg/plate (five stralns)
T +59 mix; 0, 313, 625, 1250, 2500, 5000 pg/plate (five strains)
S§ - h - 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 o Yes :
" Test results:

This chemical did not induce gene mutations in S. typhzmurmm TA100, TASS, 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 strain, with or without S9 mix.
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Genetic effects:
Salmonella typh:munum TA100, TA98, TA1535, TA1537

. + ? -
Without metabolic activation: {7 3 ™
With metabolic activation: . [] [] 9
. _Escherichia coli WP2 uvrA
: + 9
Without metabolic activation: (1 [] [¥]
With metabolic activation: (1 1 M

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

Purity o 100%
“Type of cell used > Chinese hamster lung (CHL/IU) cells
Test method . Guidelines for Screening Mutagenicity Testing of Chemlcals
' (Chemical Substances Control Law of Japan) and OECD
: ' ‘Test Guideline 473
Vehicle > 0.5% Sodium carboxymethylcellulose
Positive controls ;=59 mix; Mitomycin C
’ +59 mix; Cyclophosphamide
Dosage . -S9 mix (continuous treatment) : 0, 0.80, 1.6, 3.2 mg/ml.

~S9 mix (short-term treatment) . 0, 0.80, 1.6, 3.2 mg/mL
+59 mix (short-term treatment) : 0, 0.80, 1.6, 3.2 mg/mL

59 . . Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test D2 '
GLP i Yes

Test results:

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

’

Genotoxic effects: )
' clastogenicity polyploidy
. : ' + ? - + ? ,
Without metabolic activation: (1 [1 [*1 a o m

. With metabolic activation: (3 1 1 3. 1 M

1) The tests were perfonned by the Biosafety Research Ceater, Foods, Drugs and Pesticides(An-Pyo Center), 5822 -

‘Shiosinden Arahama, Fukude-Cho, Iﬁrata—Gun, Shizuoka, 437-1213, Japan. Tel +81-538-58-1266 Fax +81-538-58-

1393 ' ' ‘ - ‘
2) The tests were performed by the Hatano Research Institute, Food and Dmg Safety Center, 729-5-Ochiai, Hadano-
" shi, Kanagawa, 257-8523, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627
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2-(2-¢ Fax ~‘/-3’,5'-~‘/‘}te‘rt-7'5- NIz W)X PYTS =D
7y by BEREORSEEAR

Single Dose Oral Toxicity Test
of 2-(2'-Hydroxy-3', 5‘—dl -tert-butylphenyl) benzotriazole in Rats

L4

EH

2-(2-¢ Fu X33 5-T-tert-TF N T2 N) R
FUT Y- ERTSTAF Y S OBNREIE LT
) ;ﬂwenrwa 2-(2-t Fa ¥ -35--tert-7F N

72 A)RZY YTV~ O MEEOES SR
% CD(SD)IGS A (SPF) %5 » P& MV TEML 2.

2-(2-v Fux -3 5-Y-tert-TF N T 2 p) 2V
b B a-FANCBRRL, ERE LI
2000 mg/kg ¥ WESSIRORS L. 72, B&NK
ELTIA—FANORALES LR RRELL. BE
B4 aME L, ~RIKEORE, $EEBBLU
AR RETERL . ’

BT B U TR - RRBIZREFRRS
Bah¥, BCALEOO AL r ol KERMTE TR,
MR s O HBBCERL TRSE TS LU MHONES
MR LRI, )

BEZIRAE T, &#t%u%aﬁﬁuﬂben&
ot

2-{(2-v FOX-35-Ftert-TFN 7 x = )R
FOTY—w®dT v bI2BG 5 LD BIIMEEL b i
N0 me/kg & Y ATH o7,

Hik
L'/\mﬁ
-B}U#/3§:%mm7%W7xuﬂ+*77
b ') 7 V=T o EEH), #E100%, Lot
Jo. S40M- 1 AEEkTH Y, WHIE CEROBR
PREFHICRELL. RRRATH, RARBRLE
EECHEMTL, RBRHEIRBENN PRETH- f Al
EBB L.
£S5, EBRHHEa—->FA W(*ffl FATAY
H, Lot No. V7B5849) i“2%1% L 200 mg/mL D& E & %
S ECHENLE, RS WERSERCERLL. &5
PRy RIS L RPEEL P IcHE LR, &
NEEB S CWAS PR S n.

. B5B0Oes LURSH%

ARERICETL - TEMLAFHARICBVT2000
g/kg B RG LR, ML b —REKBCEIE
IXAFFECROA S N7, #£oT, FRROA
GABEHE E b ICOECDA A F 74 »[2880]T LR
BELTEESRTYA2000 mg/kg 2XEL, &6

A EFETRELL. KREFRIIEEI0 gH2 )
1.0mLEL, ﬁwwLMELr¢£L§5w1ﬁ5$
BEHMLE.

BSERIIEE L, H5HHIHRER2LHE
CEY YA THBEORS LA, &8, MBEC
BI—rA A DA ZRE U2, B, BRWRIES
HB3BERICITo 2. - .

3. &aﬂ%

SEREDCri CD(SD)IGS%E T v T+ (SPF) & 16T
FAEFY N - YNNI SBEAL, REFE~O
Db 2D 1 BRI FHEFT TV, 688 L S
TS L.

Wi 234243 °C, BHEES51~67 %, FHERR] 128F
B(FE 7R E], FHRIBHD OB ANLRETEC,
AF UL ARBPEHRAT - JIESEFORELTHFL
o, B, Y vy BB TIENIELEOEESHE

MF (Lot No. 010205) 38 £ U7KiliA % B IS S ¢ 7.

4. BHBRK

HPidH Hh LOKREC L o TRBIMEL, Biesim
o X DREREE & ICRBSIE T ORY M AL BSHO
HRE S, HEA157~176g, MHI26~141gTH oL,

5 BEbLLUBRE

HEERS L UCEEOREIR, 568/ $ T
BEIc, 5B 612181~20, 4HBiIcbL>
TEBL:. RBORSEN, RSB7BIV4EEH
FLL. BERTHIC2 OB % ~— 7 VERRGHG
FEXEmAL. '

RE

1. BEHESLULDE

REHE DS REEDB & UF2000 mg/kg BRI FETHIIRD L
Nidore, fEoT, LD fliI3REHEE & 122000 me/ke
Lykehot. ‘

2. —fisikés
BEMEZBL CuTFhoipicd —HRBIC2EIR
Bobhldoi:.

3. fKE

A BT B L CHEHE 0 2000 mg/kg TR ERTB
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I BOMERL bENLLbR Lo/,

4. FRFR _ ,
B TRORH TSR OBYIC b REPIRR
CBOLhRAoll. .

<o HR

22 FOX YRS Ttert-TF VT 22 A)RY S
Y7V = A D2000 mg/kg % 68K Crj:CD(SD)IGS

%7 v logcEmREORS L, 5B 148008
Lo, ML b—BRBISRBRMT L NT, FECHS.

BHLRES ok, REMED, SRS bREL
WBLRLE. IL, EFHPORBRILBVWTHR
BB GBOL AR d ok,

o T2 (- FOX L3 5-F-tert-TF N7 .':.-—)l/)

RV PITS—VDOLDBRIGE L b l~.2000 mg/kg

l‘)kt%i%:h.f‘
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Tel +81-636-68-1266 Pax +81-538-58-1303

N

9

o/



2-2-e Fax-35-Utert-TF AN T 2 V)RS MY FS— D
Ty AV 28 ABREEORS SRR

Twenty-eight-day Repeat Dose Oral Toxicity Test
of 2- (2'-Hydroxy—3’,5'-di—tert—butylphenyl)benzotriazole in Rats

-

49
2-(Z-e FOX 3 5-Utert-7F NV 7 = N) RV
MY T V-0 BBAKEEOKRS EERBLRRD
CD(SD)IGS% 7 7 M (SPR) % AV CEKL 7.
INBHRESEDT y M2 bR 5BRBEEREL, &
LIEHBEBIUCRNHEEFCAMRESEDS v b £
B CESBERELA.
D BBWMEE - AL AMCERLT, 0, 05, 25,
12538 X U625 mg/kg =43 2B X BEH1H, 48R
C REEO®RS L, —BREOHE, hRE, HEEH

&, MEFRE, MBEEERE, LEECZRE,; K

RE, BEESHED JURBEREY T4, &85,
EEAEE28E L, &—‘}#‘Tﬂi‘i & IR OREE K
L7,

HEYBB L UCRERNM AL IR L USRS
FC—RRSBICREIHESLT, BEHLZDLIYL
Motz

HhE, SRSBOBRIIBVTERZDOAE -
FAS

AR, 625.meg/kg DM THME R anr
Ao, RIRMHEDHED > VESEEM TS o7
HMIL62.5 mg/kg DB THBEERL, %sz—?;wﬂﬂa)
ENEHAEOBETH .

ma&mr‘u,_ 25 mg/kgh Lo TAT L
(o M, ~AeZOUYES L FRIREMEEERL

oL B5IC, 1258 1 UF62.5 mg/kg BEOMETMCHC ¢
B TR LA, BRI TR b 62.5 mg/kg B DM
TATb2Yy M, NeTOV YR, FBIRK,
MCH # £ U'MCHCH* 4, @F MO BEI T
. b/ MEBERRETIE, 25 mg/kgll OO
BLU625 mg/kgBROBTT7 1+ 7Y ) — o BHEM
¥RUL72. BMEETHTIE, 747V 722 ED
62.5 mg/kg RO THE LR ULHNETIHEN 2P o
7. )

P FRETIR, 25 mg/ke A LB OB LU
625 mg/ke HOB CHBBEIRELRLL. 625mg/ke

' - ROBTRIVATO- VB LM REEE DR EEARE

FARLZ. 125 mg/kg L LOBORTT V7 I VREE
. A%EE, 05 mg/kgbl EOBOES X UF62.5 mp/kgBED
HECA/GHABERRLE. 12.5 mg/kg A L OBREDHE
B I U625 mg/kgBOM TALTIREN S, 62.5 mg/
kgTFOH TASTHREXEEE AL, 1258 LT625
mg/kg D CALPIERM BT /RL7:. 625mg/kg

: ﬂﬁﬁfﬂ?ﬁﬁﬁiﬁt’iﬁﬁﬁ%ﬁt L7,

EOBCRERZOEISELR L. BHUIMETES
IC1262.5 mg/kgBEOMBTT LT I VBEOEGHEB X
CEYI N VRENFEELRLE. BCHIRESEN
B, A/GH, ALTH LUTALPOISHEAS, #T Ik,
BIVATFO-ABLUBREAOREN TR LSS

R, RELTHEHERSRVWESR bk,

BEERTIY, 05 meg/kgl LOJ DS X U125
mg/kg A OO CHBHBN EEIHED 2 125
mﬁn 2R LA, 625 mg/kgBNBT ti‘a‘ﬁi%ﬁiﬁ

BiiEARL L, BEER TR TCI625 mg/keBD
REER/MEK
GExFER) TI20.5 mg/kg A EOBOMES X U125 mg/
kg EOBOM CHRBIESERISEER LA, T4,
62.5 mg/kg ROECERMNERIHELRL L. B
’awif"mﬂ#'c*usz's mg/kgHEDMECHMBANESR

, BETHERANERFEMELRLTEBY, HKELT i;
@ﬁ’i"ﬁ‘é BDurFELohL

BREAMRTH, BRYROEBL R T ARELLT,
BESHERTRICBWT, FROBAH0S5 mg/kg
DBOE X125 mg/kg A EOBOR, HEH/KR
2925 mg/kg W L OBDMED L U625 mg/kg BEDOREICER
Zxh, BEMAMRTEICEC TS RAEOBTE 625
mg/kgBEICBWTHEShL. RERAGFTR T, &
SR THICB W CHROOCHEY, SRERS LU
CERIBAD M, BEROMILEMAREL, RIS
TARDBBOFRROZIEN, HAREX, 8%
WE B X BB, SRWIEIRI, TR

- REEFERCOBEOMB M, HHILRARIC,
- REBEORME LRI, TR OB

AR s . BIGAMRTIO62.5 mg/kg
BBV T, BSRTRHRICARS hABROERT R
R, RIS, FRBIUPRERICERZSRE. )

BED XS, XRBEATICBIF22-(2-¢ FoF
V-3 S-T-tert-TFM T 2 N)RVS P YT S— 1D
EREEI, BTE125 mg/kgB TIFEOBNERS
SUMHMBEEORE, FFROEK, FARBAIBDL
-2t 3525 mg/kg/day, Tz, HETX0.5 mg/kg
B CHEENEREOREENS X UM EEOSHE, K
BoBRK, FHBEBAIZEDLALZ E250.5 mg/
kg/day ki L HbF X hi-. :
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28 AR ERSHEHE

FHik

1. BRWHEBLURSEORH

2-(2-¢ PO F V35-Ttert-TF AT 2 2 MRV
k)7 V- T O{ERGBI($EH), Lot No. S4-034-1,
100 BRI BB TREZHBBRRNMEEWTHS. &
5#TH RREBRRRLRATCHASHL, BRPR
WRYERBYMEAPLETH T L L HBEL L.

FESBIIEBRDR E 3~ F 4 v (Lot No. V1A1849,
FHI4 er%))s.gﬁ LTo.L 05, 255&0*12“5
mg/mLOBEL 2D L) CRARLE. 28, a—>7F
A AhD2-(2-k Fu¥¥-3.5-T-tert-7F V7 2 =N}
RIS PYT7 V- VIRBEREEHT CTORRETH
BT, RENOFMIGEAIELEL, 185
SAFTLTES T THREICIREELL. £ToXRRE
OREHFIOVWTHDRARN S TR Z L HRT D

F, HAB X URRHERIC SRS RO AWML,

ESRWEBRELMEL . TOHR, WERENEFLERRE
WED94:2~104.3 % B L URIFFNRFIL99.6~1034 %
THD, BPCFBIATVLILIHEENL.

2. BB SUBRHEH® _
4B Crj:CD(SD)IGS % 7 » k (SPF) i & 521
YAKFr—AR - Yoo OMAL, BINES A,
AT I B L S 2 18, EHNMNIMWEHT—RRERIC
RELRD Lo M E B BHOK) LBV, 58
TEEEMBLE. SPEBFTSAOFRIZEINT
BRMEL, PHEENG%SL 25 L5 CHEECR Y
7o S PGESOKEIIETII6~153 g, T~
127 g CdH o /=, REREEEO0, 05, 2.5, 1258 L U62.5
mg/kg DR L L, 1BMEHERSIEMY, 08 LU62.5
mg/kg BHICMEMERSIC A BN L CRIESH L RE L.
i, BEE21.4~259 °C, BEESI~T75%, #AE
SR MI20E, PABA 128580 (FRE TRRAAT, FRTGH
MEBBERLNAYT VAT LRBTECATLL. 7
&I MW - BRAT Y VRBESRr — VBl 1
TOMAL, Y1y VREBRTRIEEORRRE
L5 > b, <=9 RHFCRF-1(Lot No. 010406) & X U°

kK% QEICRR S L. AEY— ﬂﬂﬁﬁl@ ®
'ﬂﬁl&ﬁllﬂubﬁxi“

3. &5%@&%3;0&5755&
HFERBEEO-OBME $0, 100, 3005 J: 1000

_mg/kg m!ﬂifzﬂrﬁﬂlia&%ﬁm’&%m Lg%,
100, 3003 UF1000 mg/kg B DM B\ THEOE

HERB IHNEENSELRLL. FCHYERD

EIITHET 131 ~165 %, HETE0~138 %THo. .

RN EROMMBLISE Y L TRITLARR, R
CERBOALNECRES]1~3 me/kg LHEE L. B
LORKEH B BRRAZSSURROKSHME
ZRLCHRCEBOBO AW RES LI BE
05 me/kg A EARE L. SRS TRUBHR
%25 mg/kg, BART 125 mg/kg B L URSHEEL
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625 mg/kg LIRS LA,

BEBBIIFEIO gL D05 mLEL, @WZ‘IL
ELLEBECESWTRSHEZHHL, 1B1EEY

YFERWTHMEDES L. BRI -3
TROREBBICRS L. 28, lamwnwm

L.

4. HIRBIURE
1) —AREonsE
LW LIRS MRITESH, &5-&1 BIUsEEH,

RISARIR PR S X UFHRICIREEL, 'Pﬁﬁ#kd)ﬁ e

ITRRFTESLL.

2) ﬁ;ﬁ
&%—Bﬂﬁﬁﬂ##& Eﬁ#ﬂﬂﬂi’ﬂ#i T8l @d!ﬁ L
7.

3) BEE
BELAFARORELEELE, BEL, F{ﬁEﬁt
(g/day) BLUBHDE%) LHB L.

- 4) MR E

ﬁ%—ﬂiﬂﬂ#‘?tﬁ'ib L UBEPMR TIEO 2 E%ﬁ L
L BRMFBIENAD,; IS IcKEHARE S,

ﬂ%%l—rwrﬁm’ LT sm L, ﬁﬁsmmﬂse&m
Li-. L

RN L 7~ L D — 8B4 EDTA2K £3&L, Bl
(WBC:7u—#4 b x b J--), hltEkIK (RBC BRE
W), ~EFOYYE(HGBI YT YA AESOY Y
%), ~< b2 Yy ME(HCT:RBC, MCV & n &),
IR IR (MCV B SFARE), FIyRmiRm &%
#&(MCH:HGB, RBC & h &), PHkilarkit iR
E(MCHC:HGB, HCT X &), M/pas(PLT RB#H
SHIREE), HOREFE(7a—H 4 b2 PV =)BLY
sk M AR (Reticulocyte: RNA Sefs i) ¥ #6410 WA

ﬁﬁﬁADVIAlZO(/fJ'I.w&) ¥ CHELE. &6 -
12, 313 %7 B MY o A KB HOSIMBROREE

AvT, 7ol o> ¥R (PT.Quickl BE), WSt
B PO HT IR YHEBAPTT:Z 0y ) B
07 4 7Y 2 —% & (Fibrinogen: b 0 > ¥ Y HEHEK)
# o1 AR B B W2 % EKC40 (Bl Amelung #) 12 1 B
L.

5) m}ﬁii EFRE

M EERECF] wwmwmuaa& LS
L CESRREEHCTC, $£FA(Tprotein: Bxuret
), 7 A7 2~ (Abumin:BCGH), A/GH(A/G£E
ABLU7Z A7V 0HER), i (Glucose'HK-G-6-
PDH#), #8885 (Triglyceride:GK-GPO#RE 7Y +

u— ViERE), £330 A5 2 (Tcholesterol:Z L

AFO—A+F T ¥—YHDAOSH:), REEZE (BUN:
L7 —~¥GLDHE), 7 V7 F=(Creatinine: %
&), £¥Y ¥ ¥ (Thilirubin:/3F ¥ VBELIE), 7




2-(2-e FOax -3 5-Ftert-TF N T T ZWINXDI R Y 7T -

ANSH BT I/ P57 A7 25— ¥(AST:BE-UV
¥), 75273V 27225 —-F(ALT. BE%-
UVEE), TVHYRRAT T 9 —E(ALP:P-= U T 2=
WY CBERE), vy IV INFSPARTF & —¥
(FGTP:Ly TN ¥ I W3- KX VANAIE), AN
& (Calcium:MXB#:) 3 Xk U'#1% Y > (Lphosphorus:
PNP-XDH #:) ¥ # B B4 L3 AR EE AL 7170(89
HYBREAMIKLIVBELL, AEMROT Y T A
(Sodium: 4 & > BIRBEWI), » Y A (Potassium: 1
F 7RRBEE) B L U3 (Chloride: 1 4~ BIREM
E)rBRERERERFAGRBLAI 7 FFq—) 2R
WwTHlE L.

‘6) RiR®

BRI TE S & B TRIRE L EHL

7o, $abh, REBBLAR, —J@AMINEL,
TSI UHHAK LT BHICS A T3HER (FR 10655
o RIRET)B I UCURMRUFH 108, 0 BAE
RO C) EMLL. 3WFREREPBVT, N0
TAAT 497 RSG4 T N X571 1 M) L BRSAT
$#@ECLINITEK 500(/ <1 T)vt) TpH, #m, & b
ik, ¥, A, YINMEY, 90V )~ i BEEL

7. ABEREBVT, RE, Bl RREESLUF

REELRELL. &8, RESESR, ARSELNE
FHBOM-6030(RT— 2 VA7 77+ ) =) BTk
 RABRTETEMELL: £/, R¥1500 rpm TSHME

AL, BEFHOCTATFNINAT—ERIZL %6
L, RibERE>WTHEEL.

7) WPFERE
BSRBHETRE L UORPRARTERCEBYE T~ 7

VL, BGHHERELL: BHTCRBYOKE,

KEBIUBSFIZOWCHEL, T_TONHRAE
@\ k&S, BERE)FRBLL
EERRIE, M, R, R AR W8, R,
W, SOLEE, BN, PRBR(ERMESL)BIT
 TEHREOVWTHZELL. STER/MEHIL (MM ER)
BES52783IARREBIONESEBI VSERAR
POEMLE. &, Vo (BEE, TH), 88
(KRB, BiR, A%, HEAEXEED), LR PR
B, beAME B, +Z#8B, 2B, BRI TAE
EEEl), BB, BB, &5, FR UK ER 7
BE, D%, Memk, I, AN, WL, MM b4k, RN,
FE, B, R H TRk FHREHE. a8, BE).
B (R B LU REHEL 10 % PHRE R~
Y ECEELL. 4B, REBIUBE LG RV
Y R (FARR) TRIRE L 2%, 10 % PHRE R
Y R TCEELL. RRAHFREINBEEBEUR
SHEROFEZEB L UERICOVWTERLE. I,
REMAREOLIE, MR, R BRE X UPRRCH®
BWROEBLEZ S NIBNZD 6N D, MO
BREDLUCEAFHRICSWTLHEHLA. S8iERy,
BECR-oTHSFT 71 »B8, MPHE, ~TFXTY

I VYRBEELE. BT, MEORES L

VEEXESUERRIIOVWTERLA.

5. GEtRRAR _

ERRTEOLE, FAR, MPESHREE, RWEEG
BEME, OEECPREE RREEGERRBIUBE
E), #EEERBIUVESETER/SERIZ, BDIZ
Bartlett D4R BREL ERBLA. 5B OBAR
Dunnett DZ R BRE VI CHEE L X SHRMOEE
ZERELL. Bartlett OS5 HRE CREFTROES
(XSteel DREITCHBHFELERSE/MOERELIRE
L. EREREOFEANILS %B L1 %OWMK
ECEBLL. T, HEPRESROME L Fisher
DHEREELEH .

#e

1. —gEHkae o

#EMRICIE, 0.5 mg/kg REORED 1 BYICILE/ TR H*
BRBsnY, ERWECHET I Cii b o,
Zol, WRELSUEESHOBECBVTEER
YN (73 R A : '

BRI, BB L U625 me/kgFEDOREHEI
BWTERBOO Nz h o7 '

2. @&#E(Fig. 1) _

REYM T, ASBE L ZIREFOMMEIIZBVCEIX
BOLhEroi.

BEPE T, HBES L U625 mg/kg RO
BOTEREO LR b ol

3. BE _

BT L T62.5 mg/kg B DETHRES UBLY
218k, BCRSABIV27ACVTROBHEERL,
BREROBED L VITHHERER L.

EEMM T, SBEEIZILB L T62.5 mg/kgBE DM
BTENBOOWLE DT,

BHGETR, JEBICHERL 1625 mg/kg B OHE
THS2ABLTBIBMAYRL, FHARDELE
fEEXRLUZ. '

4. WA (Table 1)
(BN T 8] ,

BRI L T25 mg/kg L LOBOBRTAT b2
Y Mi, ~EXOYCES L UFRMRIAEELRL,
B512125 mg/kg L EOBOHECMCHC BT RL
7z, ¥1z,. 625 mg/kg BOB Tl MREABEE T
L. 204, 2.5 mg/ke¥OE CHIRE LI EHE,

T 125 mg/kgBORTRARDRILENBELFLLEN,

VTR BRICKE LAEECit Do . lEELE
RETI, MEBRICHE]L T25 mg/kgl toBOEE
JU'62.5 me/kgBOMTT 4 7)) Y I BEDBEE
FLZ. Z0fl, 1258 k107625 me/kgBEORETHPT

992
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s00 9
—@—  0mgkg
. —M— 05mgkg
) Male ~—&— 2.5mglhkg _
400 r —¢— 125 mg/kg
I —k— 625 mghkg /
300 | >
200
100 b Administration perfod Recovery period
r < > “ >
0 2. — e e, R
0 7 14 21 27 28 35 41
" {days)
- 3002
—e— 0mgkg
—— 0.5 mg/kg
Female —A&— 2.5 mg/kg )
—¢— 12.5 mg/kg /
' ~—¥— 62.5 mgfkg ’
(Y 200 |- ,
100
Administration period Recovery penod
< > 4+— —>
0 1. " . N . . . . . . PR 2 —t x
0 A 4 14 21 27 28 35 41 )
' {dgays)

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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2-(2-EFAX 236 -TF-tet-TFN T x ZNY)NXL T RYPI—p

PHIWER LY, BRTHYBEEENEROHHE
LR idrol, ’

[EEBRR TR .
| MEEBIILB L T62.5 mg/kg B O MM Cl /MR

HBBERL. %7, 625 mg/kgROBTAT RS
Yy M, NEFQY VR, RE¥E, MCHB LU

MCHCHE{#l, fMrMmEARLEIBHERL, lﬂ'(‘?»f
TY - RIBEERLL.

. DB, 62.5 mg/kg #Oﬂ?ﬁ&ﬁlﬁiﬁﬂ’ﬂ:ﬁ xR

L?‘ﬁ‘ﬁ&&”‘ﬂ:t‘éo 7=

5. MEE{ESHRE (Table 2)
(a5 AR T3]

HEREIC IR L T62.5 me/kg RO, 258X U

12.5 mg/kg OB TOIMAHEEL T L. 625mg/kg
ROBTET LR O A3 L USRI ORBAE
- LRLAL 125BXU625meg/kgBRORTTNT I Vi

BEMEE, FRIBOMB X 62.5 mg/kgBORET
A/GHABBEET L. 625 me/kg BEOMEES X UF12.5
mg/kg B OBTCALTHEM A 18, 62.5 meg/kgEOHET
ASTERDEBEER L. 1258 L U625 mg/ke FED.
BTALPEBRSMEERL 2. 625 mg/kgBOETIR
FRRBEFBEELRLL. €OR, 05BLU25 mg/
kgBHOMTEY Y VY Y BEIMEM, 2.5 mg/ke DL
TH YUY ABREFEBERLEZPWTHOBRIKYF
LAZHL TR Edo fe.

[ ARRRES T es)

FFEABEIC LB L T62.5 mg/kgHOMPYPETT AT I >
BREODSBEBLIURBYY LY VaEFEHELTRLE. B
TRREBFRE, A/GL, ALTH X UFALPOIEMD,
BT, £ILAF0- LB LUREAOBEN

TRV EEET L.

‘v, RIEE(Table3) -
A5 R TR

HEBREEIC B L T25 me/kg OB TRASEM, R
BEEENER LR LAKARCEFLATEC 2D -
b AN

[BEYEE TR
HEEICHEL T625 mg/kg#ﬂ)lﬁﬁh.io wr&ﬁ
Lzm—;'m)lﬁa KB TLERIBO LN ho .

7. #BEER (Table 4)

(B5EpR T

HERICHB L TI12.58 L U62.5 mg/kg SOk,
058 X UF25 mg/kg BN B THRBRHESIBES S
 RBMEEREZELL. 625 mp/kgEOK TSR
ERMNEHELETRLLE.
 BSESE/AERCIE, SBECHBELTI2ZSBLT
625 mg/kg B DML, 055 L T125 mg/kg DM TH

BHYERNBBEEFRL. £75, 62.5 mg/kgBEoi

C CRRANEENSELTRLE. 208, 625 me/kg

B Ol TRS X UBIBOMHN BB AU 4R LA
BERICENAOL LD o7, $7, 05 mg/kgRtomte

. FRBNESNEELRLL », ARiEFLLZET

(5 &rd i TP Al

[Eﬁ#ﬁﬁ&?ﬂ-’f]

HNEREICHBLT625 mg/kg?#@ﬁﬁﬁ'(ﬁﬁi&ﬁi
BORBEERLYE. oM, BTHEELEENERIYE
HEERLED, & ®¥@¢Eﬂﬁﬁl-f§@f6 b 0)'(‘
doi.

&Eﬁﬁ/ﬁiﬁﬂ:'@ﬁ, MEREC L T62.5 mg/ke

- BOMBETHRANERSHELRLL. 62.5 mg/kg

BOERCORE L UBROHEN ERIRELR LA

8. REPARE
1) SRR (Table 5)
[R5 ERE TR

R OBAN0.5 mg/kg A EOTFEOMHES L U125 mg/
kgl boFoRTEL . T4, FROABE/KR
25 me/kg Pl EOBOHELE 625 meg/kgBEOREICBE S
i, TOBRBREShAFTRIISHRSHIIERtIL
HERETH 72,

(DR T 0]

FFROBEKAA625 mg/kg BEDHSH, ME2BUEDHS
N, FROBEILHRS mp/kgBFoESHICEDHSh
7o, FFROFGBM/RRB X UHEN/ X RA62.5 mg/

ke BEOMIC TR ETNIB L U2HIBES L. 20

CREShLFRREE, HEEEED X U625 me/ke B
EHEHERETH o1

2) B/RR(Table 6)
(B S AR T RS)

BBWRIC LD EEXORAFRELT, LROLE

EMA012.5 meg/kg L L OB oM, MPUBRFH0.5
meg/kg A EOROE B & UF62.5 mg/kg DI, L
BRAAS12.5 mg/kg L E DB DR MELS, BRSO B 5L
725 mg/kg LEDTEDMEI, HRONENZBONA

HZBEMN25 mg/kg bl LOBEOMES X 17625 mg/

kgD, BEIRBIFEA2S mg/kg A L OBEDMEIZ, I
HRRAH0S5 mg/kg L OB 0D X U125 mg/kg L

EoRORIZ, SREEEI625 mg/kgBOBBIT

125 mg/kg Bl EOBEDREIC, FEEMFAH0.5 me/kg ELE
OBOEEB L U625 ng/kgBOM I, BRORMEF
ERALDBEDHEHA625 me/ke B, ERUGR
1625 mg/kg BOMI, H£SBORME LRBAH 125

mg/kg A EOBOHEDS L 07625 me/keBOME, B -

IR DB MARIN A 5162.5 me/ke B ORI Th ThE
E3his o, FRCBWaElEL LUFRE
MISRPIEF A KH62.5 mg/kg BOMIC, BFHAH 25
BLU625 me/kg BEOIET, S5 MAT125 me/kg P
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DETERTRIAIESShL. —F, ROHBRD
I BOREE L 125 mg/kgRICRY 5N FFMRAD
BEWEix, 0.5 mg/kg Bl EDTEDHES X UF62.5 mg/ke B
ORTRBESAEP oL, T, BOWRTHEMNRGE
EOMFHIHBRS L U0.5 mg/kg B TRD SN
A, 25mglkg B LOBTRBOOh LR oo,
FOMOBT R ARICEELZVD, HBRELEDT
_ﬁﬁénk#w¢ﬁﬂb%wuﬁ%ﬁobmfﬁot.

[Iﬁﬁf“l&?ﬁ]
HFERTESRTRICRES L L FROBR R

625 mg/kgBMICHR S 1. CROLHERB LU

BRI, BROMI RIS, FFROFER
kB X CRIRETE AR, FFERROZRZEES X UIR
N, ?momﬂiﬁit%k%n%’nﬂ
Bohi. % A uBCIXD S EHR Ot TS AR
T, Wmn&ﬁl’iﬁl{* BIZEERE B & US89kl At
BB o hA, —F, 62.5 me/ke RO TN HER
TR S K FROBIGLS & UBROELIREE OW
FRABOLNE ok,
FOMOHEIINEEEL 625 mg/kg FIZREI NS
SO, LEASIVIEERMED D TH o

R

2-(2-k FO %3 8-Jdert- 7F N7 2 V)RV
FYFTV-A%EO, 05, 25 125810625 mg/kg®
BETHEDCH:CD(SD)IGS® 7 v MiZ28BMIcH
o THMEDRSL, 0%, SEELIUERBE
BROSEOHYHII OV TS ¥4 L T4 BMORHE
wEErEELL. .

FESMME L OREHME AL T—RREICRE R
Baht, HERLSUERSHTREALZOO L
hol,

k&I, ﬁﬁiﬁwﬁﬁuﬁwrgﬁﬂbena#o
AT

R, 625 mg/kgREOMECEMBER LI
Abh, REERSHEDSVEBEGATHoL. H
11625 mg/kg OB CEMETRL, a#uma
PN EE THo 1o,

mm¢&§m125mymuL0ﬁoﬂr«vba
_U/Pﬁ ANETUVIEB X URMREIMERERL

. 8542, 125 nig/kg A LOBOMETMCHC 3B
%mLf 7, 62.5 mg/kg BN TIREB/MIBDR
#BERLTEY, TR b HRWRAOEBEEX LRI,
BRI TEIC b 625 me/kgBf DB TAT L2 Y

ME, ~EZOUVR, KREBRY, MCHB X UMCHC
AUEAE, WARMBRIESIEEERLE. T, 625 mg/
kg O TR MIMABBEELRLTEY, W%LT
LERZRE Vb DEEZ ORI

M FEEEERECTIE, 25 mg/kgl LOFOMSL XU
62.5 mg/kgBRDOMT T4 7Y/ -4 EFBHEETL,
¥BYKOEBLEILNL., DEMBARTETH,
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ERNFHETRLL.

PA4TY Y EN625 mg/kgBOMTHEB LU
BTRENAZOh PN, 23, 1258 X U625
mg/kgBEOM TR PTH#EHE LR LEDY, EHHA~D
B CH ) BHRFNEROLWELEELI SR,

M #EAEESERE TR, BBT5ALT, ASTE LU
ALPOIERIE AR b, DM, 2.5 me/kgbh
LoBoOkB Xk UF62.5 mg/kg B Ol TIiE4E, 62.5
mg/kgBHOMTRIVRAF u— L PpEEHO®R
EXvThoBELRLA. 26, 125 mg/kgBLE

DBOWTTNT I VBE, 05 mg/hkgll LOROES

L U'62.5 mg/kgBOIETA/GL WM, 62.5 mg/kglf
DR CREDRBENIBHERLL.
ThORBYEOBEL EX ONAHFEORFELHOLD
KA tidCciidol-. BIEMRRTEICIL625
mg/kgBOBETT V7 3 Y BEORHAB LUFRYY
WY REIBHER L.
A/Glt, ALTB X UALPOIENA, CIxmte, &
AVRFU-AB L UREHOREN VTR OHELR
L, RELTSEEELRESLVWbDEEL LR,
BREERSWETIE, 05 meg/kg A ELOBOBEB XU
12.5 mg/kg L E OB OM CHIBASERNEED 5
B EREm AR L. 62.5 mg/kg B o T EMAES
B IR 45T B T 1362.5 mg/kg
BoORCHBENEEVFSELRLL. BEER/MH
EHCE, 05 mg/kgl tOBEOMES X U125 mg/kgBL

oo CHEBHNSESXSlLFRLL. T4, 625

mg/kg BOBTERAA ARSI HHL T L. BEM

mﬁ?#ruwsmymﬁmﬁﬁfwﬁﬂﬁﬁi#*

HTHRARER Y SR b HEERLTEY, EL
TOEBELRERVSDLEL OGN, &85, HTHR
MHERFRELRLTE Y, %072 RBARERR
LEBTAOOLELLRL,

REERE TR, REPROFBLERS nagfte

LT, RS #THEADY B CHTER TN
WL, AREET, FROEAH0S mg/kg L LOBRD
5 L1025 mg/kg Bl LOBOR, FROABE/R

RA25 me/kg bl L OTOMRS & (625 me/kgBOMT -
L RRRNS. REAEEFR TR, 05 my/kg L LD

DB & U125 mg/kg B EOROMECHMARRK, §F

WpOZETY, FRENS B I URENENLY, S
& IR THIRIBE, AR, REILES X UMERA
© HAFBOO L. FFHRORKIMER, FERED
EENELEBEELTE Y, MAEFRIETIHALT,
ALP, ASTOEHOBHRIBD LN LH s, B

WEOHﬁLHT%ﬁ§E0%¥%T&éhr 25

meg/kg L L OBROES X 10125 mg/kgl;l_td)ﬁ@ﬁi'é
SR, ARBHALLCHRANED SR, O
D 5 IOHRAORERE L LCRERWEIER
DEBRBE~NOEE, LH~OEREANSHLELD
n%’i)“-".
MRS i, FRRREAICTR S h 3 FFRORWITAITE
EBXLIPBEEALALY. T/, 625 mglke
BROBECRESEORMBE LERA, RTRATHE

Zhs0FERIR

A, BCRREQRIRE,

ZOFRBRBERFATH 7. FRROE

-\
Ao
mﬁm'. .



2-(2-EFaXS-35-T4ent-TFILIT NIRRT RUPT— 1

BALS L UBBEEA R S 1, RAGEOBEIEH
FARS —HoMBIBO LN, ChEOFRORE

REBFACTHo LY, BEWRAOWBLELLNA,
M TSI A 2.5 mefkg A EOBOHCROL R

7o RBREIZBVWTAT 2 Y v M, ~erov¥
B, FRFR¥BLTEMCHCOETIHEIC B TRE
BRhTBY, FRIFRH LR EOBMITEE 2

Aohi. BEOERDS T v MEBWTHEBHE .

HTARRECHENDH Y, BICX YRVWERMHNS
T EAFRERL., FOMOFRIIHBELEDERS
h, FILHRBRIAIABUORETHY, BHOLP LA
nu&ﬁ-’tbkm’cu&w L6 BRBERE }:%x.
Shis.

AR TRD625 mg/kgﬁmiﬁuswrﬁmm&
HERBIURYESIENL, HREGFRALLTH
MRBEAS X URRBIEYDD, &5 Lm‘mmm@
ZREES T VIBEARR, CROLBERS X URRR

—Jﬁ:o L URR O EN, @M@zamnzm&ﬁwﬁ

S ands. L L, R5RTHRHALLR Lrﬁxoﬁ
ErEbsvwiRBEEHohlro 2 BELY,
2:BM OB T 625 mg/kg BRI & DL B E %
RIMRBAOR 2P o7z,

LEo#HE, FRELETRBIB2- (- Fu¥i-
- Ttert-TF AT 22 WV)RY S DY TS~ VD BE
BRI, BTE125 mg/ke B CHROBNBERB IV
HAHEROSE, FROBX, HFRRBAIZH R

. k2625 mglkg/day, F7:, HTIROS5 mg/kgBET
FREN B OSEEANS X VAN EROBE, RO
BX, FARPAHRD 5 M-S 2505 mg/ke/day
R HlTs -,

ik

1) ERIES, B L 54, E%x%ﬁﬁ%%&%& 32,
N 21 (1990). -
=) M. Yoshida, J. Jap. Soc. Comp. Stat. 1, 111 (1988)
- 3) fheR%, WMEK—, EREZLUENREAHM, 10,33
" (1994). : .
4) PHEETE, “RREEHREET RS, 1994,
p.183, 291 ,
" 5) HEASURBESE, "ENHWNEREHYE," BFRER
WP, 2000, p.228, 437.
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HABRNEE (K BH
C BRERIBENE CE¥ % O %, mu &,

AHER, XIEE2
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Table 1 Hematology of rats treated orally with 2-(2-hydroxy-3',5-di-tert-butylphenyl)benzotriazole in the twenty-
exght-day repeat dose toxicity test . )

A o 28 days dosing groups (mg/kg) ’ 14 days recovery groups (mg/kg)

Ttem e 05 25 125 625 0 625
Male - ’
No. of animals 5 . 5 o 5 5 5 5 5
" HCT(%) 456+18 44615  425%24° 419412 407+09% #4610 | 40127
HGB(g/dL)~ ~ 15204 48105 139+08" 136403 132+03* 153+03N  132:+09*
RBC{X.10*/mm) - 789018  7655+032 723+033* 728027 7.16x0.46" 8264016  765+038*
MCV (ov’) $78+19  583+15  587+12  S583+17 570427 540+16  525%26
MCH(pg) 193407 194£06 19304 19009  184+09 18505 173+09*
- MCHC(%) 334407 332105  328+02 325407 323+03" 342403 3294:05"
" PLT(X 10//mm”) 122+ 75N  1265:£107 1280116  1572+430 1639227 N%+145 1502+ 134>
WBC(X 10/rom') 82+21 66138 7508 = 86+30 82108 108+4.2 1.7+48
Differential Jeukocyte ’
counts (%) .
NEUT n+3. 1643 13+4 1542 1345 93 1244
LYMPH 86+2 .  8lk4 -~ 834 - 82d2 8314 8743 - 854
MONO ' 241 241 31 2%1 2+1 2%l T 2%1
EOSN- ) 1%1 1+0 011 1+0 1+0 140 T 10
BASO 0%0 00 00 e 00 00" 00
‘e - 110 1£0° 1+0 1+0 1+0 140 - . 130
© Reticulocyte(%) - 28+03 33404 32103 39405  32+10 25104 44102 .
PT{sec.) 176 £24 180423 164417 15409  175+22 167+£10  169+05
APTT(sec.) 242413  240%30 234425  208+21  254£47 234+19  203+35
Fibrinogen (mg/dL) 24913 22448 - 189415 19821 19320 240424 21413
Female . )
No. of animals 5 5 5 - 5 5 5 5
HCT{%) 437417  435+31 440413 431418 406+16 422+10  406+16
HGB(g/dL) 15109  149+13 152304 WEEO0T - MIL06 149405 142106 -
RBC(X 10//mm?) 781+038  7.62+061  779+£022 7464030 7494030 780£027  764+038
MCV (um?) S60+11 57116 564+08 577414 S56%10 542408 532418
MCH (pg) 193404 196 %06 195+ 04 198405 18904 1903+03  186+06
MCHC(%) 35108  343+08 345104 344403 34.0+04 352403 35104
PLT(X 10/smn) 12951118 1360155  1367£79  1368+138 1350+ 1%4 1166 £64° 1410 65**
WBC(X 10//mm?) 6.1+17 73+22 84+45, 84+21 84124 6114 56+1.6
Differential leukocyte
counts (%) ‘
‘NEUT 11£5N 1718 1712 104 8+3 134 1043
LYMPH 85N 7948 8012 8644 L E) . 82&4 8743
MONO 140 2%1 2+1 1£1 2+1 T 2x0 2%1
EOSN 10 1+1 1£1 1£0 ©1%0 210 111%
BASO 0+0 0+0 0£0 0£0 0+0 00 0+o0
Luc . 1%0 1+0 1+0 150 10 1+0 1+0
Reticulocyte (%) 21+04N  35%17 26404 2502 24403 2.7+04 26+03
PT{sec.) 155404 154407 152+06  M4E07 142:103*  165%10 158411
APTT{sec) 190+08 18915 192:4£20 - 178+15  194*15 143:16  150%27
Fibrinogen (mg/dL.) 1L NN . 222446 1869 184429 155 +10° 2107 I E S
NEUT: Neutrophil, LYMPH: Lymphocyte. MONO; Monocyte, EOSN: Eosinophil, BASO: Basophil, LUC: Large unstained cells
Vahses are expressed as Mean + S.D. .

Significant difference from control group; *p<005, **p<0.01
N:Non parametric analysis
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Table 2 Blood chemistry of rats treated orally with 2-(2"-hydroxy-3',5di-tert-butylphenyl) benzotriazole in the
: twenty-eight-day repeat dose toxicity test

hter 23 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 05 25 125 625 0 625
Male . )
No.of animals 5 .5 5 . 5 5 5 .5
Glucose (mg/L) 122413 132415 1704 18% 170£10™ 15616 6613 . 182£22
T.cholesterol (mg/L} 59411 69 4514 49+13 52420 6213 5519
Triglyceride (mg/L) 255+8AN 243445 | 345+71 448+209 - 4584125 68045620 4751266
BUN(mg/L) 130425 - 129+05  155+17 158+ 13 17.2:424* M45::24 190%19*
Creatinine{mg/L) 025+005 023+008 023003 023003 0214005 - 025+003 0244004
Thilirubin(mg/L) 0.03+000 001£001* 0021001 003000 002000 0064002  002:4001%
T.protein{g/dL) 5844034 5524010 555+024 5724022 586040 60240319 5954049
Afbumin (g/dL) 3784022 3904017 406:£020 443+ 018%™ 4404041  3T540J0N 422045
A/G 1854018 243:1023* 27514029 3474025** 305+055** 166+01IN 2461+034%
Sodivm (mmol/L) U57406 M55:08 141108 1450£06 1447409 1441409 1446+13
Potassium (mmol/L) 4373027 ° 4494023 41022 4201045 4471022 4562016 4854041
Chioride (mmol/L) 1089409 1091412 1083+15 J080+1L2 108516 1063412 1065%10
Calcium (mg/dL) 1006 +024 9854008 9954027 1016%025 9841035 10113042 1005+029
M Iphosphorus(mg/dl) 830103 824+3101 818%028 860+052 7523038 745+055 8174054 -
AST(U/L) i 72+7N 7n+11 65+5 8322 115+16* 61+7N - 68422
ALT(U/L) 305 28:+4 32+3 42+ 5° 48+ 10" BE5N 49 29
ALP(U/L) 757175 992:+220 10894168 1569 +427** 14624250 622+ 123 906 + 169*
YGTP(U/L) 04401 0301 0302 05+0.1 05+0.1 05102 05102
Female
No. of animals 5 5 © 15 S 5 5 5
Glucose (mg/L) 10+ 15 120+ 20 114416 127422 151 £8%* U718 149 + 16**
T.cholesterol (mg/L) 49E10 5945 S0£7 5446 84 +16* 6316 914 14**
Triglyceride (mg/L) 123456 121426 88+37 122411 319448 18876 37.7£188
BUN(mg/L) 161+43, 155+£15 16.6+3.8 158+24 169113 166 1.2 16808
Creatinine (mg/L) 030+005 0284003 0321007 - 0304007 025+0.M 031£002 030003 -
Thilirubin{mg/L) 003+001 0034001 0024001 002001  0.01+001 006001  003+001"
T.protein(g/dL) 568+ Qld S61+018 553+019 593+033 585+019 591:£029 650 0.30°
Albumin(g/dL) 3814023 3674043 3724012 4.12+014 4214018 385+032N 4.27 £0.10*
AG 2044026 1951044 2094027 230+025  259+029* 189+£025 193018
Soditm (mmol/L) 1435+ 03N 1436+14  430+07 1438405 1425+%15 144309 1437+08
Potassium (mmol/L) 4064011  398+029 4184040 4244026 414038 4134024 435032
Chioride (mmol/L) M03+12 1096%19  1095+18  1099+19 1086422 1093+22N 1081402
"~ Calciom(mg/dL) 1006+015 9844033 971020 1019+023 1014040 9854031 10.14+035
Lphosphorus{mg/dL) 7154061 7114043 702+076 762%103 784115 608066 608049
AST(U/L) 685 6911 617 689 %6k12 . 66:+13 65+ 19
ALT(U/L) 212 2244 23+3 274 3346 K544 N 36 + 21
ALP(U/L) : 490110 409+ 86 414185 43383 6334199 BL£138 - 47163
+GTP(U/L) 0501 06+02 - 04+02 0501 04£0.1 08+03 0601

Values are expressed as Mean 1 S.D. -
Significant difference from control group; *p<0.05, **p<0.01.
N:Noa parametric analysis
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Table 3 Urinalysis of rats treated orally with 2- (2'~hydroxy—3‘ 5 -dl-tert-butylphenyl)benzotnazole in the twenty-
eight-day repeat dose toxicity twt

28 days dosing groups (mg/kg) - 14 days recavery groups (mg/kg)

0 ’ 05 25 . 125 625 0 62.5
Male .
No. of animals 5 5 5 5 - 5 -5 5
Volume (mL) 75+16 11.8+6.1 9.6 £43 106 £2.1 HS+37 = 116%41L 98+t21

. Osmotic pressure « .. 1916 +170 1656 £:513 2085 1455 2088 + 220 2111406 2201 1: 420 2252+ 170

Color Slight yellow

4 4 3 4 4 5 3
Yellow-brown . 1 1 2 i 1 0 2
pH 7 0 0 (i 1 1 1 -0
75 2 0 0 1 2 0 0
8 0 0 2 1 1 0 0
85 1 5 3 1 1 4 3
29 2 0 0 1 0 0 2
- -+ Opoult Blood* ~ 3 3 . 2 5. - 2 4 , 4
. T - 2. T2 2 0 1 1 1
: (-\ E 1t 0 0 i 0 t 0 0
i 3+ ¢ 0 0 0 1 ) 0
Ketones - 2 0 0 0 0 0 - 0
+/- 1 2 1 0 2 1 0
1+ 1 2 3 5 3 4 -5
2+ 1 1 ) 0 0 0 .0
Glucose(g/dL) ~ 4 q 3 5 3 5 5
01 1 8 2 0 2 0 0
Protein  +/- 1 0 [} o 0 [ 0
(mg/dL) 30 1 3 0 2 1 0 0
100 1 1 2 1 2 5 1
2300 . 2 1 3 2 2 0 4
Bilirubin - - 2 1 1 0 0 3 0
. i+ 1 3 2’ 2 3 2 4
) 2+ 2 1 2 3 2 0 i
Urcbilinogen 0.1 3 4 2 2 2 4 3
(EU/dl) 10 2 1 3 3 3 1 2
" Erythrocytes - 5 5 5 5 4 5 5
2 0 0 0 0 1 0 0
('\ Leukocytes - 5 5, 5 5 5 5 5
., Epith.Cells - . 5 5 5 5 5 5 5
Casts - 5 5 . 5 5 5 5 5
Fatgleh, - 5 5 5 5 5 5 5
M.threads - 4 2 4 1 2. 3 5
+ 1 3 1 4 3 2 o
Others + 5 5 5 5 5 5 5

Epith. Cells: prthel‘mm cells, Fat glob.:Fat globule,’ M. threads: Mucous threads, Other-Crystals
Values of volume dnd osmotic pressure are expressed as Mean £ S.D., the other values are expressed as No.ofammals
Significant difference from control | group; *p<0.05, **p<0.0]
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2-(2-EFOX /-3 5-Ftert-TFA I 22NN TR Y Pj—

’l‘able3 (Contilmed)

I A 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
o 0 05 - 25 125 625 ) 625
Female v
No. of animals 5 5 5 5 5 5 5
Volame (mL) T 7A+44  1AE26 U6+4T  89%19 81+28 134170 116168
Osmotic pressure 1983639 14654380  1138:£420° 1697::267 2023+ 490 1681 £518  1912+688°
L4 . M
" Color Slight yellow 5 5 5 5 4 5 5
Yelow-brown (] 0 0 0 1 0 0
pH- 65 0 1 0 0 0 0 0
7 2 0 2 0 0 I 0
75 [} 0 1 0 1 0 0
8 2 i 2 1 1 0 3 Z
. 85 1 3 0 4 3 4 2 &
Occult Blood - 3 4 3 3 2 4 5 :
‘ +/- 2 0 2 2 3 1 0 .
) 1+ 0 i 0 - 0 0 0 0
"Mopes - - 2 0 3 (] ) i 1
i~ 2 3 1 5 4 4 3
jr 1 2 1 ) 1 0 1
Glucose(g/dL} - 3 4 5 4 5 5 5
6.1 2 1 0 1 0 0 0
Protein - 1 0 1 0 0 0 0
{mg/dL)  +/- 1 0 1 0 0 1 1
30 1 3 1 2 0 0 i
100 0 1 1 2 3 1 2
=300 2 3 1 1 2 0 1
Bilirubin - 2 1 3 1 2 4 4
1+ 1 3 2 3 1 1 1
2¢ 2 1 0 1 2 0 0
Urobilinogen 0.1 3 3 3 4 4 1 3
(EU/AL) 1O 2 2 2 1 1 4 2
Erythrocytes - 5 5 5 5 5 5 5
Leukoeytes - 5 5 5 5 5 5 5
Epith. Cells - 5 5 5 5 5 5 5
Casts - 5 5 5 5 5 5 5
( tgib. - 5 5 5 5 5 5 5
‘M. threads - 4 3 4 4 3. 5 5 N
.o 1 2 i 1 2 0 0
Others - 0 0 1 0 0 [ 0
+ 5 5 4 5 5 5 5-

Epith,. Cells:Epithelium cells, Fat glob.: Fat globule; M. threads: Mucous threads, Other:Crystals :
Values of volume and osmotic pressure are expressed as Mean + S.D., theotherva!uaam expressed as No. of animals
Stgnificant difference from control gmup: ‘pS0.0S. #p<0.01
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Table 4 Absolute and relative organ weights of rats treated orally with 2 (2-hydroxy-3'5-di-tert-butylphenyl)
benzotriazole in the twenty-eight-day repeat dose toxicity test

14 days rocovery groupatmg/ig)

Significant difference from contrel group; psons. **p=001

N:Noa parametric analysis
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* ltem 28 days dosing groups{mg/kg)
0 . 05 25 125 625 0 625
Male
No. of animals : 5 5 5 5 5 5 5 ..
Body weight(g) - 323+12 3}+29 3L A5 k<2 ) 32943) 40240 T30
Absolute organ weight :
Brain{g) © ¥ 2024008  203+007 2123006 208005 2064009 210:£ €10 207:0.10
Heart(g) 1094009 LI0£0 L7104 Li8+007 1231019 1204030 1284016
Liver 940+058N 11654190  17.11:346° 21642273 24471506 1180164  2061£336% -
Kidneys(g) 243102 2541017 2744020  283+040 3044045 283+023 2914040
Spleen(g) - 081006 056008 0624010 a62+036 0571008 068 0.11 0684013
"Adrenals (rog) s1+7 4549 534 ey 4717 59115 50412
Testes(g) 2904036 2311012 2883015 2814015  292£014 313031 307 £0.18
Thyroid (mg) 1714 17+2 215 2143 2144 8B+2 2+3
Pituitary (mg) 1n+2 1242 13x2 1212 B4 1+2 1243
Thymas{mg) 578+133 43934 546 106 657219 496 +127 41895 41183
Epididymides(mg) = 65747TN 64917 630+ 11 536+ 16 623155 N7 BN 8815
Relative organ weight : : . - o .
Brain(%) © 0624+ 000N 06240038 06330062 0628£004 063010046 05270046  0.580:£0.04
Heart (%) 03370026 033610028 034640011 0355+0017 03410028 0258+0008 03560026
Liver(%) 20084 0.J39N 3533::0296* 6045:+0506% 65070536 74I3:1283° 2930+ 0133N 5M6L0527%
Kidneys(%) 0753+0075 Q50046 08430053 086510080 09R7+019" 0706006 0814 +0.066*
Spleen(%) 0188:£0015 016940012 0813+0017 0184+0038 017340.025 0.169+0019  0.190+0023
Adrenals(%) 0016£0002 0014::0003 00160002 00130002 001410001 00150003  0.014 £0.003
Testes (%) 09010080 08710084 086530121 08790046 0891 £0.068 0.757£0099  0.861:£0043
Thyroid (%), 000540001 00050000 . 000640001 0Q006£0001  0.007:0.001 0006 0001  0.00640.001
Pituitary (%) 0004 £0.001 00040000 000430001 0004 £0001  0.004:+0.001 0.003:£0001  0.003::0.001
Thymus(%)- 0.178::0.039 Q1340022 016240027 0196+005 0150+00% 0103+ 0018  OII5+007
Epididymides (%) 02040019 . 019940018 01890023 01920011  0.180+0013 02310038 02410018
Female
- No. of animals s S5 5 S 5 5 $
Body weight (g) 29+19 21748 2067 222413 26%15 29+ % 44£28
Absolute organ weight
Brain(g) ] 1941010 1921008 1954007 1.90%0.12 1904003 1.99£0.02 194 £0.06
Heart{g) 0.75:£ 007 0.77 £0.03 075002 0781005 0.84 +0.06* 0.79 0.4 087006
Liver(g) . 6.39+0.37 6.84 1063 6.73+0.2% 867+116™  12434089% 6804036 885+0.99%
Kidneys (g) L0014 161008 L71+0.09 172+01] 1874019 1774018 1.86£013
Spleen(g) 046 £002 04810.41 0454006 0474009 0434005 0.53 4:0.06 049003
Adrenals(mg) 0+14N 6+7 644 6613 S6£9 6743 L7
Ovaries(mg) 8§7+22 %18 21 97L9 89418 88+ 12 10111
Thyroid(mg) 1811 16+3 17+2 19+3 1942 213 2143
Pituitary(mg) K2 15+2 13+3 12£3 152 M+3 TEY|
Thymus(mg) 49+60 - 4I12+88 519+ 120 460106 514 187 382451 483::90
Relative organ weight . .
. Brain(%) 0931+0053 O0834+0012 09010052 0857+0046 0841::0058* 08380086  0.802:0.084
Heart (%) . 03570019 03560008 (03480007 03510008 - 0371002 03334002 035710028
Liver(%) 3053:£0178 334610197 - 311210407  IBBSE0IU™ SAW L0172 233610076  3EHLOINT™
Kidneys (%) 0816£0057 Q742+0033* 079+0029 07760040 082740012 0744 +£0075 Q262007
Spleent (%) 022240017 0218+0041 021040083 020940033 0190£0023 = 02240037 020310022
Adrenals(%) 00330005 - 0.030:0003 000+0002 0030+0001 00250003 - 00280004 ~0.030+0.003 .
. Ovarles(%) - 00410007 004410008 0038+0005 00440005 00390008  0037-£0004 004110003 .
: Thyroid(%) 000940001 000740001 00080001 00080001  0.009:+0001 0.009+:0002  0.008:+0.00]
- Pituitary(%) . 000740001 000730001 00060001 00060001  0.007+ 0001 0006 0.001 00060001
Thymas(%) 023940035 QIOI£0045 0240+0055 020540039 02270031 016040020  0.199:+0.038
Va!us are expressed as Mean +S.D. : ' :



2-(2-k FO% Y3,8-T-tert- TFNT 1RSI LU PI—1,

Table 5 Summary of gross findings of rats treated orally w1th 2- (2'-hydmxy—3',5-dx-tert—butylphenyl)benzotnazo!e in
the twenty-eight-day repeat dose tonclty test

_ . 28 days dosing groups (mg/kg) 7 " 1 days recovery groups{mg/kg)
Organ Findings 0 . 05 25 - 125. 62.5 0 62.5
Male . o ' o
No. of animals necropsied 5 - 5 -5 5 5 5 5
- - . . M ‘ o
lung brown patch/zone -0 0 9 9 o 0 1
DIGESTIVE SYSTEM .
stomach black patch/zone 0 0 1 0. 0 0 0
white patch/zone 0 0 0 1 0 0 0
liver  “brown 0 0 0 0 0 : 0 5™
brown patch/zone 0. 0 0 0 0 1 (e
 enlarged 0 2 . 5% 5= i 0 g+
bepatodiaphragmatic nodule 0 0 0 0 0 1 0
_ - red patch/zooe /] 0 0 0 1. 0 1
M white patch/zone 0 0 2 2 3 0 2
URINARY SYSTEM
k:dney cyst 0 g 0 Q Q ¢ 4]
dilated pelvis 0 0 0 0 1 0 0
scarred 0 )] 0 0 18] 2 -0
Female ’ i .
No. of animals necropsied S 5 5 5 5 . 5 5
DIGESTIVE SYSTEM
stomach - black patch/zone 0 (1] [ 1 [v] 0 0
white patch/zone 0 0 0 0 0 0 0
liver  enlarged 0 0 0 3 5%+ 0 2
red patch/zone 0 0 0 0 0 0 4]
white patch/zone 0 0 0 0 3 0 0
URINARY SYSTEM
kidoey cyst . 0 0 L] [4] 1 0 0
n REPRODUCTIVE SYSTEM
' ovary  cyst 0 0 0. 0 0 1 0
uterus  dilated lumen 1 1 2 S0 0 o 0
INTEGUMENTARY SYSTEM : ,
-skin  ulcer _ 0 1 0 ¢ o 0 0

Significant difference from control group; *p<0.05, **p=<0.01
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jcal findings of rats treated orally with 2-

Table 6 Summary of histopathol

(2t-hydroxy~3'.5‘-di-tert~butylphenyl)

-benzotriazole in the twenty-eight-day repeat dose toxicity test

M days recovesy groups (mg/kg)

28 days dosing groups (mg/kg)
05 25 125 625
123 123 123 123
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2-(2-EFO%2-3.6-J tort-TF N T L)X T R YP Tt

Tuble6 (Continued)

g 28 days dosing groups (mg/kg) 14 days recovery groops (mg/kg)
g , .0 05 25 125 62.5 - 0 625
g4 Organ Findings 123 123 123 123 - 123 123 123
E Male ' .
¥ No. of animals necropsied } 5 5 5 5 .5 s 5
3 REPRODUCTIVE SYSTEM ‘ - :
3 epididymis (s) (0) )] (0} (s) 9 - 5)
ki cellular infiltration, lymphocyte 000 --- --— L. 000 100 000
¥ prostate _ 6y © (0 ® - (s ) )
' cellular infiltration, mphocyte 300 --- - - - - - - 000- 400 200
ENDOCRINE SYSTEM y
pitvitary gland ® ) ® @ | ® ® (6]
cyst _ 100 - - - - - - - 000 000 000
increaseincastrationcell = 0 0 0 - - - - - - - - 000 100 " 100
thyroid gland )] (5) (5) (s) ) () 6] .
celiular infiltration, lymphocyt 000 0Q0 000 000°- 000 000 100
M " follicular celt hyperplasia 000 000 000 000 200 000 300
" * ultimobranchial rernant 200 000 100 100 100 200 200
adrenal gland 6] ()] ©) {0) 5) 6 (5)
degeneration, vacuolar 100 - - - - - - - - - 000 100 100

Grade of histopathological finding; 1:slight, 2:moderate, 3 marked
Numbers in parenthesis indicate No. of animals examined microscopically at this site.
~:Not examined .
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