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[CAS No. 6731-36-8]

1,1-Bis (tert-butylperoxy) -3.3,5-trimethylcyclohexane
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-Molecular formula: C,;H,;,0O, Molecular weight: 302;45
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ABSTRACT

A single dose oral toxicity test of 1,1-bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane revealed
an LDg, value of more than 2000 mg/kg for both sexes.

1,1-Bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane was studied for oral toxicity in rats in a 28-
day repeat dose toxicity test at doses of 0, 100, 300 and 1000 mg/kg. One male animal in the 1000
mg/kg group died during the recovery period. Repeated administration of test substance caused
centrilobular hypertrophy of hepatocytes in the female animals given 100 mg/kg and more, and in the
male animals given 300 mg/kg and more. The female animals receiving 100 mg/kg and more also
showed enhanced periportal fatty change and a decreased A/G ratio. In addition, in the 1000 mg/kg
group, animals of both sexes demonstrated a prolonged blood coagulation time, and increased GPT
' activity, suggesting hepatic dysfunction. In the male animals given 100 mg/kg and more,
intracytoplasmic eosinophilic inclusive bodies appeared in the proximal renal tubules, suggesting
tenal toxicity of the test substance. Thus, the NOEL for the 28-day repeat dose oral toxicity test of
L1-bis{tert-butyldioxy) -3,3,5-trimethylcyclohexane is considered to be less than 100 mg/kg/day for
Males and females. '
, Genotoxicity of 1,1-bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane was studied by the reverse

mutation test in bacteria and by the chromosomal aberration test in cultured Chinese hamster lung

(CHL/TU) cells.

1,1-Bis (tert-butyldioxy) -3,3,5-trimethyicyclohexane was not mutagenic in Salmonella
typhimurium TA100, TA1535, TA98, TA1537 and Escherichia coli WP2 uvrA, with or without an
€xogenous metabolic activation system.
. L1-Bis(tert-butyldioxy) -3,3,5-trimethylcyclohexane did not induce chromosomal aberrations in

CHL/1U cells, with and without an exogenous metabolic activation system.
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SUMMARIZED DATA FROM THE STUDIES

1. Single Dose Oral Toxicity

-
“

Purity D 979%

Test species/strain . Rat/Crj:CD(SD)IGS

Test method . OECD Test Guideline 401
Route . Oral(gavage) _
Doses . Males, O{vehicle), 1000, 2000 mg/kg

Females, 2000 mg/kg
Number of animals/group : Males, 5; females, 5
Vehicle : Cornoil
GLP . Yes

Test results:
No death occurred in any group. Clinical signs of diarrhea or soft feces were observed in

all groups on the treatment day. No effects were found on body weight or autopsy findings.
The LDy, value was concluded to be more than 2000 mg/kg for both sexes.

2. Repeat Dose Toxicity V
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Purity D 97.9%
Test species/strain . Rat/Crj.CD{SD)IGS
Test method . Guideline for 28-Day Repeated Dose Toxicity Test in
Mammalian Species {(Chemical Substances Control Law
of Japan)
Route . Oral(gavage)
Doses . 0(vehicle), 100, 300, 1000 mg/kg/day

Number of animals/group . Males, 10; females, 10 (0, 1000 mg/kg)
Males, 5; females, 5 (100, 300 mg/kg)

Vehicle . Cornoil

Administration period . Males and females, 28 days

Terminal kiil . Males and females, on days 29 and 43
GLP . Yes

Test results:
No deaths occurred during the administration period, but one male animal in the 1000

mg/kg group died on the 3rd day of the recovery period. On hematological examination,
animals of both sexes in the 1000 mg/kg group showed a tendency for prolongation or
significant prolongation of prothrombin and activated partial thromboplastin time. Regarding
blood chemistry, male animals in the 1000 mg/kg group showed a significant decrease in
plasma glucose and a significant increase in GPT activity The female animals in this group
showed significant increases in vGTP activity and total protein level in addition to increase in
GPT activity. Females receiving 100 mg/kg showed a significant decrease in albumin level.
The A/G ratio in the test substance groups was significantly decreased. Dose-dependent
increases in organ weights of the liver and the kidneys were observed in the animals of both
sexes of the test substance groups. Histopathological examination revealed centrilobular
hypertrophy of hepatocytes which became evident dose-dependently in male animals given 300
mg/kg and more, and in the female animals given 100 mg/kg and more. Dose-dependent
periportal fatty change was found in female animals. In the kidneys of all the male animals of
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1,1-Bis(tert-butyldioxy) -3,3,5-trimethylcyclohexane [6731-36-8]

the test substance groups intracytoplasmic eosinophilic inclusion bodies and eosinophilic
bodies were found in the proximal tubules and the degree of the former increased with

increasing dose.
Thus, the NOEL for the 28-day repeat dose toxicity is considered to be less than 100

mg/kg/day for males and females.

3. Genetic Toxicity
3-1. Bacterial test 2

Purity T 97.9%
Test species/strain . 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 . DMSO )
Positive controls : =59 mix; 2- (2-Furyl) -3-(5-nitro-2-furyl) acrylamide (TA100,

TA98, WP2 uvrA), Sodium azide {(TA1535) and
9-Aminoacridine (TA1537)
+59 mix; 2-Aminoanthracene (all strains)

Doses o -S89 mix; 0, 313, 625, 1250, 2500, 5000 pg/plate
+59 mix; 0, 313, 625, 1250, 2500, 5000 ng/plate
59 . Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test T3
Number of replicates D2
GLP o Yes

Test results:
This chemical did not induce gene mutations in the S. iyphimurium and E. coli strains.

Toxicity was not observed in any strain, with and without S9 mix.

Genotoxic effects:
Salmonella typhimurium TA100, TA1535, TA98, TA1537

+ ? -
Without metabolic activation: (] 3 ™
With metabolic activation: (1 (1 M
Escherichia coi WP2 uvrA
+ ? -
Without metabolic activation (1 103 ™
With metabolic activation: B I I I
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3-2. Non-bacterial in vitro test (chromosomal aberration test) 2

Purity P 979%
Type of cell used . Chinese hamster lung (CHL/IU) cells
Test method . Guidelines for Screening Mutagenicity Testing of Chemicals
(Chemical Substances Control Law of Japan) and
OECD Test Guideline 473
Solvent . DMSO
« . Positive controls . ~S9 mix; 1-Methyl-3-nitro-1-nitrosoguanidine

+59 mix; 3,4-Benzolalpyrene
-S9 mix(6 hr short-term treatment) : 0, 93.75, 187.5, 375, 750,

Doses
1500, 3000 pg/mL
+S9 mix (6 hr short-term treatment) : 0, 375, 750, 1500, 3000
ug/mL
~S9 mix (24 hr continuous treatment) : 0, 6.25, 12.5, 25, 37.5,
50, 100 xg/mL
59 . Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test L2
GLP . Yes
Test results:

With 6 hr short-term treatment, chromosomal aberrations were not induced with and
without S9 mix. Moreover, chromosomal aberrations were not induced after 24 hr continuous

treatment without S9 mix.
Cytotoxicity was not observed in the 6 hr short-term treatment with and without S9 mix

and the 24 hr continuous treatment without S9 mix.

Genotozic effects:
clastogenicity polyploidy
+ ? - + ? -
Without metabolic activation: (1 {1 (1 [1 ™
With metabolic activation (1 {1 (™ (1 1 ™

1) The tests were performed by the Hatano Research Institute, Food and Drug Safety Center, 729-5 Ochiai, Hadano-

shi, Kanagawa, 257-8523, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627
2) The tests were performed by the Research Institute for Animal Science in Biochemistry and Toxicology, 3-7-11

. Hashimotodai, Sagamihara-shi, Kanagawa 229-1132, Japan. Tel +81-42-762-2775 Fax +81-42-762-7979
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Single Dose Oral Toxicity Test
of 1,1-Bis(tert-butyldioxy)-3,3,5-trimethylcyclohexane in Rats

B

1L1I-ER(tert-TFNIFF)-335-FIAFNT Y
TOAFH D10008 & F2000 me/kg % 1BESEDN 64 B
S5BRDMEES v Mz, B v FSEIZIZ2000 mg/kg FE
BREORS L. BeBe LT, #S5lRica— %
RBRELL.

EHRSHTRSBETHRHED 5 VIIREOHRI LS
hi:. REOEBS LUMBRITEILL, THiZFEHLA
ot

LI-Y A (tert-7F ¥+ % 3)-335 R AFNT
OA X4 DLD,fEIE, ML b 122000 mg/kg * L@
LEEE SR,

hik

1. W58

HEWRE LT, AFRHENR(EM) LRt hiE
EEHDOFEETHH1,1-ER (tert-7F AT £ 3)-
335-F Y AF L s aANFH 2 (Lot No.8X01, #UE
979 %) 2 A7, BEPEL, BANE THEETL

Lo BRERT G, RREBYWHERETTHSMTL,

ERMASNRBBHPRETH o - LERALL.

BFEREKOARICBVTE, ZHEBCHBRYE L
L, FElEL 25 &322 — (Lot No.VBP7069,
FHSATFRAIE)EME CTIERL, BE5BEFTHE-
EHRTCHREL, RYP3ARCHEALL. 28, 264L
020 w/vh oS L - BRI H 1, B, EREHT
TR2AMERECHHILERAL:. 72, GREB
EOSELME L7 (95.7~99.9%).

2, (EHEMS SUREHA

45#5 9 Sprague-Dawley & {Crj :CD(SD)1GS) i i =
7 M, BAFY-AR - UN—BREATFL -
CBAL, RELHMERATSHBTFRMABT LL. &R
B, FiREER, P0-BREBIZIEENZAOLN
Ripo 7 HEISIE, HSICE AV, HIEIRERTHOKE
THEEUGLEEL MBI L D 1BSE»5 253
B, MEIEMEBICSIEEBATIHLE L. RS
FtaRs o is Ik il L IS5 AR TH Y, FEITHED
1238~144.3g, BEH*1096~1214gTH o7z,

BB EL, HVEILRBLER Yy — JIZ1E
TORAEL, RE23~25 °C, iBHE50~65 %, BABHK
#15@)/8%, T2 (T8 ~198 S4T) BB SIS

HAFEET, EMEH(CE2 AR/ LVTEW)BLUXE
KCREFHAERARK) 2 HEHZBRSETAF LA

3. BREBOBRTELLIUVKRSEHZ

#5813, JCERFE (RTECS No.:SD8600000) 4% %
BIUEEBWHDT » P BV 28 BEREZEOR
SEURROTHABROBRCEITTHRELL., TR
bh, AURBWROT v MBI HEERZREROLD,
51312918 meg/kg TH BV, FRABRICHVTL000
mg/kg % 5 U 7o TR S I 4 E o 3 i 1 £782
BRI RS, HTIE, 10008 L 02000 mg/kg
2HERREL, MATEEMBEL LTI~ ilxH
BYHERSHLRABRSTOERE T -, TR
RERTEHO P EMEEIEOLh o 2 &0 G,
2oV TiE, 2000 mg/kgP1HEFREELL.

BERBIIEEIkeS/-D10mL e L, BEHI8E
BgERSE-t, HSEMCAE LAGELECRS®
SEHEHL, 7y FABEEACTHMEYIC ERIREOER
5 L7 BEERSEHGIEMIZITo 7.

4, R L URE

BIEEI AR5 )25 WAMIKD S TRECDEE
REEZL, SHWo—IREYEELA. BERRER
KBWTHEESEEY»S 1 BRI T CGERL TITvy, 0
Bl s koM I CHINBPMBTERLL. BEE2
B 615 FClER IR - /.
FERIFLERIZ>VT, E5EY, #EHE2, 4, 8, 11
BLUISHIZEWEL /..

BikIE, BELISAICEAY Ry PSSV EY— T
MU AREEE T OB L TEEL .

BRBLIUEER

ML iz, BTHE 2D o7,

—PFRE TSR ESHTHES B THED 5 W I8K{E
OERENA S, £7:, 2000 mg/kg X G- FEDEIHT
HHEE5AH L CIEBEE20IIAARNHELANEES
nr-.

FEIX, MEHEE S IZAEFCHEMLA.

RIZBVC LR ThORE - AkIc b EbIx2
Hohipoal.

BEDOEENS, 1,1-¥ X (tert-7FNIPFF ) -
335-FUAFNTTUNFHLOLD AL, HEMEL D
122000 mg/kg * LB % L IEE S L/,
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LI-E A (tert- 7F VT4 X 2)335- ) AF LY 70AFHF DTy FEHVD
28 A M R ER O 5B AR

Twenty-eight-day Repeat Dose Oral Toxicity Test
of 1,1-Bis (tert-butyldioxy) -3,3,5-trimethylcyclohexane in Rats

L3 0]

LI-¥ A (tert-7F N TFF)335- ) xFn 2
nA¥4 L 028 AMREZEORS SRR (EHI48
) % #i 5§ O Sprague-Dawley 7 v b # WV THEEL
7:. RS BIIMEL S OGTEREE), 100, 300+ L TF1000
mg/kg & L, 0B X UT1000 mg/keg x5 B MERED
WHEEL 18100, 1003 L U300 mg/kgfz 58131
BEsLx AL TREBEL 1T 7.

ZOMFE, RSP IIREHIIAS R > 2HF
@43 0121000 mg/kg ik SFENORIBHIETT L 7.

—friRRESTLE LTI, S E2ANME, BTl
300 mg/kg A E O¥x 58, #TI11100 me/kg L EDIES
fte, E5RII-AttomENEDO SR, 72, 1000
mg/kg I G BHEOMB TR E1 B LV L 280N
LR L7, MAEFRETIE, 1000 mg/kgix 58D
HET70 POV BMOERED S WILIEREAN & &
HED PO ERTSAF CBHOERFZOONL. 2
512, 1000 me/kg R SBHOMR T, hEEEORD N
Abh7:H, BEEEICIE, MEHEE BRI TE
LWEBZOO R o7, MTEILFEHEL T, 1000
mg/kgfF 58 IBVT, TFIEBREDERT M,
GPTEM O LR AL, yGTPEHRO LAPHIZEN
FhBo o, I, MTE, EREABEDOLERN
1000 mg/kgix SR, 7L 73 P EOE T 100
mg/kg HEHIIFhFThEDLh, HEBEHHIESHT
3, "FhOLA/GHENEELBEYRLA. S561C,
300 mg/kg A LD ST, BTEIVAFO— L
BEOLRMELLNh, TP VY ET 4 FiBEORTA
BOoN, BEES T, SELOCHAEIKELTHF
Wb IXUgmoEESHML 2. F0l, BOKEWE
REHTE, O FRHEIBORHERICEMIALH,
HHERIZBWT LSS IEMERAS R 5 h
.5 MMEATROERHMRE L LTI, 1000
mg/kgiIx S HO—HOFIZ, FROEEL, KBS
SWILNEROBHB(LARE ST, RBRMEFRET
&, FRoONERLHOFAREBA, #TE300

mg/kg Bk, #T13100 mg/kgbl L OIFSBICBES R

BRIRELCroRE BRI, 5510, FFROM
RIBEE O IsihErHE BRI LT LA, 5
BTU, #oRBWRRSEOLH, EEREEOH
BRI RS A fh & P MEASRIEE S N, iR
REANH A kORI EE KL THELS. BT
W, OB K580 B DB kS I 0 @B

RO HRE SN

MEE3IADEECHDOELR E LTI, 5K
THEEAEZFRCML, BB LUFHOBET, B,
Bz, BBRIEEY - o3E, TYRY ABROHEOER,, 5§
B OBHE LA WUROMECHEmMAHLD L.

AR TIRORE TR, BRWHIRSHEOME T
ANTIZY Y MEOBRLSRLRIED, MEEROR
CHARE, T4, PHFAOEROGEZED LRVHEIZEE
Do Fio, HERWHESHOBR TR, BHROWIE
RURAEFHBESNERNE L, TORKE MM L.
LAaL, HSHpERTEHCALN - BoZTRidEES A
VIZEERT AMAMICH o 7.

DEDTZ 26, RRBREHTIIBESL LIV R
(tert-7FN T AF)-335- P xF A 7a~FH
DEFEEIT, MHLE D100 mg/kg KRB TH D LHIF S
nr:.

Hik

1 #wBME

HEEWHE LT, GAmBHREM LRt
LI-ER (tert-7F N4 F2)-335 ) AF R0
AFF (v FPES8X0l, HE979% M. #
fran /- HEBRYRIL, THBIFCHRRELL. 2B,
HBRHEORBRHMPOLENEL, FRAKBWHEZ R4t
TTHEMIT A LI K hREE L.

BEREG, BRI IEBRDEIHEL, HERE
EhBEIIa—vili(Ty FESIVEPI069, +H T A
FAIB)EMATHERLTHARLZ, 28, YEIZHE
BL-EREORSBRAENESEHNEYEML#R, &
HFOHBRPEORYESERIL, AEREN.9~101 %
THot. T, BYRBIIEITL-> T, HBHPRENZE
LU0 wivkBERORERFAES S, BEE,
Rk, EXEHFTCI2HMEIERETHDH - L HHERE
hito, B5HER A IOoRSTHAEL, EH
BITEE, EREHTTRELL.

2. ¥MsLUREAE

HE(E, EHEGETHEAL, BEYERTCIAMET
W8T LMo Sprague-Dawley %7 v F(Crj!
CD(SD)IGS, HAEF ¥x — A R - )/ i—ii) £30E % E
BL7.

BSUIE, BEHMSIZEREN 2o LB E MY,
SRS E O AE IC W T R ENE LB ALE
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28 AR R 5 HEHR

X070k, BRI, M OBEBLIURAR
BXREIOREL, BBIUPHEREESIL L.

;ipid, BE24 £ 1°C, {ZH50~65 %, RAEBH
15[E1/8%, BABH 128500 (7~ 195 AUT) KRR E L LFH R
HT, SBESERy - JI1FoNEL, BRSH
(CE-2, HE 7 L 78) B L UABER(EFHRERE
&) % BHRERSTTAT L.

3. BREBOBRTFHLVIREAE

FRBOBESRE, BESEEEOLOOTFHABRDE
BlrgkTapELL. Thbb, 1L1-YX(tert-7F W
TAFL) 335 ) AFAITUAXYF0, 5008
LU1000 me/kg DR CTHHRBKRS T I LIz
D, REHEY & 500 mg/kg A EDREET, HEEHII—
BHOWRN A5 1, 1000 mg/kgik FROBETE, #
ST AR OBE R BIIAZD & i, €0l
CIERYRBESICRRLLLEL SN IHO PR
BB ohidbol. RO LG, 1000 mg/kgtd,
2AMOEBEHRSICHASI DAETHD LHML, &
REROBE, L bHEARE%1000 mg/kge L, B
FARYITHRLTIOBLU100 mg/kg¥PHES L
CIERBgE LA, 3, ML B THLa—-Hi%
#5¥ o BEEZ R

BEGRIIMNED%ES- L L, 1816, 2888, 7

v MVREBERBRVTHES LA, BRESERSmL/AgE L,

RO L b BEROKEE b L ICEEISER
Lz, &b, B4R E L.

4. BRSSLURBE
1) —HRE

HFHBSHEP RSB L RS #H) o — TR
BEBES LS. 370, ED, RESLACESSELA
DG EME4H, REE2ELBOEHNETEET
1B 2B OHEECHEL, oM, RSHEETH,
BAEAERTHB I UHRAZ S VICRETRICOMEL
. ARG, BES1ETCE, Z5EIBNH2HIC
PITIHS-VOBREREPRREL, LEEEREET
A ¥ CHEE1E0RETRIE L.

2) REE

EBELVEFLTVWEEMCOWT, 5 H48B X
CEIEE 2B Ry — JITRBELCERL, H4EH
DS CRR L. TO4RE AT, pH, i,
EQ, 8, vk E9¥y, suy ) -srE
REBEE(I V=T 9 2200+, N4 - ZHEM)ICE
b, ILERBIUBELRBDICIVRELL.

3) MEERE
BEPE2V LEGHMETE>SHBOFRBIZH

TEMRRALMZ 1825 24HABASE, XV M

NAEZ =N MY o LFEBRTTHEBERERBIRLY
EDTA 2K #¥iEEA & LTifm L, Coulter Counter
Model S-PLUSV(a— V¥ —xL 7 b =7 AL &
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B, AT PEVY - 2V REERERL,

DHRMERE, BORE, THROQRER, O8RS
b, ERERE) BIUCMEER(PER) LHIEL,
ShoEHICAT MYy ME, FHFRBROBEES
FUEHRNROEESELEH L. MEO—~BizR
HERE L, dIMIRGIEA (Wright-Giemsa &) B & '8
WM R (Brecheri®) ¥R, 4, 728
YA REERE UTRILL 22l % CA-1000 (G
BEAZTIW X Fa v €L L UHEES
FruorRTIATF e CEBERIE) ZE L.
& 612, BHRMASOOKEE TR KES (Wright-
Giemsa¥:) #{EBL, H{SHMETRHROSEELY U
EHEHICOVWTEMERELERLL.

4) MEEEHRE

0 FRERORMICT] XEE, ~) V2 HREEH
ELUTCRRAL, MmEESREL CRLHREZERSN
1#=E(COBASFARA, Uy - ¥4T7HSIAF4 97 R
LY, BREARE(EYLY MVE), TVTIVER -
# (BCGH:), #a L X570 - )VigE(COD - DAOS#H:),
TRy IERE (7N 2%+ —¥ - GPDHEE), RELE
WEE( L7 —¥-GCé.DHEE), V7 F=>BE
(Jaffeik), 7uh Y 74 X7 7 ¥ —Hi&H(GSCCH),
GOTEME (IFCCiE), GPT#E#(UIFCCHE), y-GTP#&EE -
(y-UnyIn3-AnEXy4-=bur=) FER
), FUFYE7 4 FiRE(GPO - DAOSHE), ERY
vigpE (e 7F Y BEEER), Ty ARE(OCPC
EYRfEL, A/GILEFEH L. 3, 2EHEBRKR
S B (EACS, WAZTIICX N, 7 FU Y LRE, 4
Vo ABER X UHEHERE - X BEE) EHELL.

5) HEPRE
FRORMICE EHEE, BUPEBR{ LA RMER
Linh, BELLUHBORRNBRET 2. T4,
KEWOR, Wi, O, W TR R AT P
%iﬁﬁﬁ%,ﬁ%rﬁmiimi%ﬁw,%ﬁﬁﬁﬁ'
LHRBOGECRHRLT, ThThoESEELZHML
k. K64c, B, FR4, W, RE, FRR, LR,
w.bﬁ,ﬁﬁ.ﬁ%ﬁ.%.%ﬁ,ﬁﬁ.ﬁﬁ;ﬁﬁ»{
%, B, +"igls, 2B, OB, w8, &6, G6
Wﬁw,ﬁg,W%,%ﬁ.ﬁ.ﬂﬁ.%%,T%UV
JSH, BBRARLY > o3E, BRI (THE), LFHE K §
BREEE, B, FTH, STH. & AH ABR:
“~V~ﬁ,&ﬁ,ﬁ%%%almeU>&ﬁﬁm
vol% kv Y VST (pH 72) v ER L, #M, MREE
77 iR LS. R, PR, TR, BE B
g, #E, WELE, B XURERIZSTT A ‘/‘

——

1, MEREL X UBRERI oW CHEREFREYR
BELZ. KT, BRWRESIC L BEIFREDIIIG
EOIR, BOBWE L UROREIZoVT, £07
BEGZRELERL, 55610, FEES L UHHRY
OHDLFOBRII OV TIE, PASHERA R

giady

CREMSERER o . SO, ARMREITE



11-EZ(tert- 7T FIV T F£)-335-R)AFHN70NFH

SNABE - MOV T bRRHEERE S EHL
2. s, RUAEREERTHEYY, TLUMEE
01X AEORRERE L ERL .

5. FRELERAR

#HE, HMER L UFHEMNAONRERE, LEE
kiﬁﬁp%vuﬁﬁiﬁtowf,ﬁ:tc?ﬂﬁﬁ
FUERRER RS, T, REBESIELLORS
3, DunnettZFTEERE TV, 280 a2,
Student ® tAE % > L Aspin-WelchDtiBE %17 - 1-.
L5z, HEBEAKREREIREL, SL-FHuLET—
% 122w T Mann-Whitney DUIREZ, BH 7LV~ Fo
SEEIL OV T Fisher BIEREOHAREL T 1.
B, ShoNBESLUEBWHITSHLEOBMDEE
EREBVCTNOBEOFERKELIR L L,

"R

1. FETH
S HEAIIIFETHIEA S e 252005, BIEE3H
12 1000 mg/kg XS HEOHEIBIHFET L.

o, —hrikER

5828, FS5EEZO—BENRELS, 100
mg/kg X5 BHENOMEI B, 300 mg/kg X 5REOHEL B, M3
i, 1000 mg/kgfx S-BEOHETH, MIBCERD L7z,
S DWEE, AL o TIEHESHORENETH A
ENBHIENH oL, wINS IS HEMEAR RN
Dk L. BESE3RCETL 1000 mg/kgik 58
DRIFTIE, FEEBTAD S RIEAHRE L, FITRERR
@R, REAMEOEBEOEN, MREELSNAREL

ROk, TEABRESNS. SNSOMIIE, 158
MBLUDENELEL T REBIR ROk
/A

3. {X&(Fig. 1,2)

BEMMD, EBRMHESETE, v hiby
THHBHELOMIAEOFELZIRD O D2
4. 1BEHR (Fig. 3)

1000 me/kg ¥ S RO TI3IFSE 18I, F/o, #T
131558188 L 2B, EMBAEELEELT
HELBHEEZTL2HM, FRLBVWTRLOERIDEIRS
RIZBVWTHAMAFZIAELZETDHON Lo T

5. FRIZZE (Table 1)

BFEE5LABLVEEEZROBETIE, wFholg
EHBLPVTD, BBRYWEESIIEBATLIEELLHN
BTGB SN 57

6. MZEFHRE (Table 2, 3)

E 5T IR 1000 mg/ketr 5 8ECit, #ic7o
PPV R B L OERSS U s R ST R F VEER]
DHEELEEBRD SN 72, #IcBeTHEHE
BIrOCETIAFCBENEELEENAS N
A, O lorE BB IERAMIIS 0. E56IT,
HTIIAEEROFTLELHFA LN, QIS
HOMHEERRIE R A E My R0 o i, BEER
FTUE. 1000 mg/ kg X S5 EEO MO MBIR LA ML
BRI EL WA L, — ), s SPERIREL L
UFRFBRFZ VT AOLTEICSEFELREIZ I b,

600
500
400 - g
G N
s
Bey
[ 300 -
>
3
o 200 -0~ 0 mg/kg
—— 100 mg/kg
—{J~ 300 mg/kg
100 - —C— 1000 mg/kg
O T T T T T I T T 1 - T T T 1

8 11 15 18 22 25 28 1 4 8 11 14
Day of recovery period

-
=Y

Day of administration period

Fig. 1 Body weight changes of male rats treated orally with 1,1-bis { fert-butyldioxy)-3,3.5-
trimethylcyclohexane in 28-day repeat dose toxicity test
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600

Body weight (g)
[V
(=]
o
.

. —O— 0 mgrkg
200 —/— 100 mg/kg
: —{1- 300 mgkg
—O— 1000 mg/k
100 000 mg/kg
O T T T T T H ¥ L} T H 1 T L) 1

1 4 8 11 16 18

Day of administration period

22 25 28 1 4 8 11 14

Day of recovery period

Fig. 2 Body weight changes of female rats treated orally with 1,1-bis (tert-butyldioxy)-3,3,5-
trimethylcyclohexane in 28-day repeat dose toxicity test

Males
35 ~
30 3
25
20
15 e -0 mg/kg
~ 10 —/— 100 mg/kg
By
g 5 - 300 mg/kg
2, ] ~O— 1000 mg/kg
ael
g = Significant difference from 0 mg/kg, p<0.05
2 *+X Significant difference from 0 mg/kg, p<0.01
S Females
8 ,
w20 4
15 5 ¢ =
10 _ ¥
5
O L) 4 T 1 [_—_—"—1
1 8 15 22 1 8

Day of administration period
Fig. 3 Food consumption of rats treated orally with 1,1-bis{tert-butylbioxy)-3,3,5-trimethyleyclohexane

in 28-day repeat dose toxicity test

GFEICHT 2ERBEEII L EHEL, 200 T
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WEBLRRELHPEDOSRIED», v b2 )y MEDFE
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11-EA(tert- TFNIF X Y)-335-FUAFN HONEY

7. BURHEALEIRE (Table 4)

BEWMR T O 1000 mg/kgix ST, 7Y
MEOHEE LT, GPTIEROEE L LA
B, yGTPEMNAER LRV I ENZD 511
7o E7z, BETH, REAREOFEL LR H1000
me/ kg5, TATI VBEOFELETHI100
meg/kglZ SBIZFhTFh@oH 5T, OBy Eny
BT, WIFROA/GEMEEZEREERLL. &5
12, 300 mg/kg L LS HTIE, MBIV AFO—
WEEDFELZ EANALN, BIZMD 7Y 251 P
EBLUGOTHEMNAE LB THMHED SR, F0{l,
300 mg/keg xS HEOKTIE, TrYDLABEORES E
BETAHY 7+ A7 78— ViEROBEEHETHRD
572 TH5 L, 300 mg/kgll LD EEORIZ B
SCOTHEBHOERI LR TR, KTFTTHHZ L,
T, 300 mg/kgiX GRDBIIBITSF P 2 LRED
EFBLUTAAN 7422775 —VBiEHOETIR, B
WM<, ARCEE LTI s, iR
BEURHEHET L LD EEI LML,

BEMMRTHOBBYWHISH T, BOA/GLH
PEELEMEERL, T TOMILIEFL L <
BUEE IS -7 oM, BBRMERS BT,
W) CBEUIERLY FRPALNN, FOHEIES
WA TERONEEOE L ARETH LI LS, B
MRS B L U2 DR IZEE CBIEM R ELED VIRl
FEZ OIS,

8. RIEPHEB

1) PRFRE

(1) S5 HARIR T SRR

1000 mg/kg xS BED 4G, MR TIHIFROE R
WA oG, KEEDH2/, fI1c, 72
FROWEE L ARIBNIRD LN, BRTIE, B0
WAEDT300 me/kg X S BOWIFNICRD SN, BT,
B 5 B D IEE AT1000 mg/kg X S FENMBIWI, F7°,
R O REH 1000 mg/kgH FROE2HI2D 5
N7 zofb, BRSO EATI000 mg/kgid 5 B0
iz, F7:, WO LA 1000 mg/keit S HOH1H)
L#DSh 7

(2) EEHARSR T A AERIB

BRURZSHEOETE, FROKREAE X ¥R
LA (4 STIMTOTP Ry
{3) ZETHI

EES3 BZFET L7 1000 mg/kg 5RO W T,
ROt P EomMWAOEEFHY, Bip L UEBOE
BT, BofR. RERk, MR, WEER THY LN, 85
BIBE) 0SB MM ASA & 4L, BEREPSIC (2R ML 4<ER &
PR 2ol WIE WS I UBROKRIL, %
DR, WSROI AL AT &7,

2) HBESEE (Table s5)
‘E§%E%T@®ﬁﬁmﬁﬁﬁﬁﬁu,WWB&U%
BOBGIABIKEL CRNL-. Thbb, RO

M EEIL, 1000 mg/kgiX 5 HNHE X U300 mg/kg
PEoZ5BOm, 37 HMERL, 300 mg/kg Ll
FDEEHOMEL X UI00 mg/kglh E OIS EEOMIZE
BLEMPEH LN BEOBEERI, 300 mg/ke
Utox5Hniiiz, 7., HEERE, 300 mg/ke B
EDZGHOME D LUT1000 mg/kg X S HOMIZEE 2
wAED LN, O, BORRWERSH T,
TR ORIEORHBERIIAELENFALR, HNE
BUBWTOHAEREIS AV IIHENMEARMZD 51
7.

EIEMRE T OBBW RIS T, BEOITRS
LUEROMMBER A B REMA RSN, ZDIEH,
WoRBEE L oD AGEZE, REMETB LY
HAERICHFERBMAED LD, WFhbiksy
IR TRICEZ N %, FOEEIBETHO .

3) RIBHKFRE (Table 6)
(1} 155 MARE T AR 2B

ATBE D NEE R (PR D BT AE S A8, HECI3300 me/ke
PLEDYr 58, MCIE100 me/kg Dl bt Dy SRR B &
i, BEIEFLTEFORENSEHL-. 256|2, BT
SR PR E DO BRI LA B B 5B THsa L
. FRTE, ORISR0, ALRE
EOHFEMARE M AR PAS Yt iet) AEE SN,
ARIKTLTEORENIEE L, 512, MK
LBMHERSHoemIIBR R, T/, 3008 L
1000 mg/kg i 5RO EIFI I EOMENRD
Shz BIETE, BOSHEBRWERIZSHESL b 5M44
P, FEIRFEMOMBARKERZH SN, Tofb,
BARIEEHDOMRABS SN, TN GHBELE
BLTEOEEH 2 CEHEF I FEENHILTER
ol b, ARMIBENRALNASHOIE L L
T, BORBEICRESHRE SN/ 1000 mg/kgiz 5
HEOH20FIFTIY, WEHETHROBBFPRD SN
A/ LR ANAEC iF it s TRE Y db g A
(2) BERHEBREE T BSAR SN

EWEYRIZSHEOBRTIL, HWOIHEAERMWENE
ZIhaBINEL, +OREIHEL, 1MCREAN
EFEHLNT B, BESMBATEICERDRES
BEOMEIZ A SN FRONEDCHEOIFHELR,
{245 M- GROEMBHE O FREEEIENRE A kS
T UL A SR BB O TR E O MIBHIE X, [
EYERTHROBETIIOT R HEES 2 VILERT 2
@EzH 7.
3y ¥/

BIE%3 8278 L /21000 me/ kg3 S B OB T,
B oM REEQOFESMREAE A K FEED
R, HIEEMRAE, RAME, SELS, BEWE
Y NIEREBENRD S 7, R TIERMRBEERE
DAL, SEREOIFEIREK, g diishEm,
BEeXiE, MECHERTERETOBHEROEM
MFERZEENS. 2540, BRMEET, 9%, Bk B8
B 238, FERY O RGoRLORS,, FE, BEE

1069

11



28 AERERSHUER

&, MZBROMRIC B A SN, B 3 hR0E
DA a0 (R AN

4

LI-¥ X (tert-7F NS4 F)-335- P AFNVT Y
OAXY %, 100, 3004 & 071000 mg/kg DFIE THE
W Sprague-Dawley %5 v M 228 BRI D74 o THaH
HOE5 L, #ORMAMOREPEERITL.

FORR, —REOLILE L TIIRED, ETIE
300 me/kg il Eoofp 58, $7, METIE100 me/kglh
EokSBICED LN, R, BHKICE o TERS
BOREOBRTALNLZENGD, wIhbkEH
1EMUAIEET 5—BEObDTHo 2. TORIE
PIHBIKEL, S RBESLESAMRICALR,
EEAEGIC IR O dho il &2, HWRPRIZE
BREMBEIL > TRILEEHRFICL b0 LE
Aohb, Fof, REEIFICETLIIFTE, 5B
CHAP CHEAIREL, SFTFRIRELLD, IRE

Ex bh A RBROPEENBE SR, BRORED,
BRT BB LIUFHMOBETORMICEE L, MR,

MhkoMimiz s EL LRI

kEL L CHRMAEOTLE LT, 1000 meg/kgit 55
OETHERSBIN LWL EORAEDN, FBELL
BLTE - 223, TOHNGED L URAEIJIINE
RLoMTEEIRYD ST, BEROBRI IS
ARBDENT-TNTHo7. T, REEPRICE,
HRWRBESCRET L2 b IELEED LN L
Pot. LidoT, ¥BRPEFEEICLY, #E, BE
B, RERKBELVWEBERIZEZVEER LMD,

MESRAERR L LT, 1000 mg/kefk ST DOMHELC
Fubor¥rBRBLUEESG PO RTITRF
BREOEENZH LR, ThooFRBICHEELT, B
BRI IIET: L 72 1000 me/kg RS BEDQBEL BT,
RBIUVEBOBET, WIR, Btk EXEROREICH
mAARLh, —F, BEMETRORE T, Mk
BEBHOERERA ORI PG, ThEDFT
RSk o5, 2OKEIIOWT, &
BB I, 1000 mg/kg SHTRIFRENEDR
370, FRCONERARTFOERIEEIhLZL
CX b, MERAEHOEEN LGN/ TTRENELSL
A, EEMEPICET L IATCEbRHMAD, B
BB > CTALLTIEROER R4, FRED
BEIVWTALLENERECHLZ 0L, TOFMI
FETHB., T, 1000 mg/kgkEREOMHETE, 7S
HERTEHRORET, NAFSORIIZEOLNL:. B
BHERTROBRECIX, BOMEZERIRIIFALN
2ER, AR MYy MEOWRD L, FERRMER
MmEEEEDLAFHEIIBOLAL. TYRIILI-ER
(tert-TFNIFH)335- Y AFNTTONFY
5T HE, RuHKY, meFEE ~AvbF2Y v ME
BLUPIFNBREROBIRA LN, SR ~DFE
ARBEENTVAL, LILL2A6, RRBROKSHE
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BRTHOEHRERES L URBOREBFERETIELS
BOLRR P LT DL, FRBROBRY S X208
BEBHOPIIT AL TE LMo
MmiEE(CFBRARRE LT, 1000 mg/kgit 5 8 TiZ,
GPTiEH o LA MM, 7o, yvGTPiEED LA
15, FhEn@obik. Shbld, BT aRROE
EBTRLMEL T, BELZFEEND STEEITRERI
Nz, Er, 1000 mg/kgEESBOBIREARED L
855, 3, 100 ng/keZSHBORBRIZT VT I BED
BT, ThehgEazl LTEO6h, BORRY
BHREETH, wIFhbA/GHIEELEBHELYTL,
ru7y REOEANRDR. &5HiZ, 1000
mg/kg S BROBEICT FOBBEOETHFRED SR,
S Dffs, 300 mg/kg A EDESHTHR, MIEILAT
O—LiBsEOERMALN, BIZHY Y54 FBE
DETHARH O, —F, BHEHARTHROKRETH,
A/CHIEBMRIFSHOMTHBLBHEERL, BT
LR ESL CHRVERICH- L8, RSBERT
BIA 6N A/GRESNOEIZED b h D 5 7.
Zhb offEELFOTkoRRIICE, FRIcBUAE
HAW, BRAHD HZVEEHOELIPS L TS
MREFELLNE. '
HHRERERL LT, HRBERSHCE, B
bRAEIKELCHEORE ML, A#KEMIIE,
RO/ ROMEOFEMISREAAE, HETIE300 me/kg L
Lk, #3100 mg/kgBl EO SRR S K, AEK
KELTZOREINHL:., BBOEE<IATH
Booh, ERRBBEZOFEXREERTVLEHLY.
SEOREBTE, “heoZ{ichi T, FEorRE
FEHEOR L E DB RIX S H CIIAECEKFLT
I L, RO L S512, 1000 mg/kgiX S8 TIXGPTH
Pid BVIZFCTPERD LEAFZD LR L Eh s, &
ETiisrVHRBEERORBE IR, 205, FROR
BT A, BEMMERTE, MAMOBEMME
BraZriclh, BkdIVEIERTIBEAMICHo L.
SRECIX, BRPERSHCRAESNHENL, Bo2hi
ERME ORIt B NS A S & UWFsEMED
BRsh, TEEERENE AGOREIARICKFL
THFHLA. ThoDEIZBLTR, tert-7FA Y7
DAXY L EIZLD, S OLEWREST, B0 b
2BV TREFEOFEEMREEARAGIHRT 2 ou-
globulin nephropathy 2889 5TV HINT L5, ¥ 3
RERICBOWTHRBLENE LA bDEEX OGN,
—%, BEMMETIRORETIE, ThooB{bitiEk,
HEVEHEELOENMRL D, RETOBEREA
5N B A HERERAE N EOHBRY R S THRES S
UBEL LML, LAdoT, BTy FTIRLIE
Z(tert-7F NI A% 3)-335 b Y AFALT T AAFY
D AN QL3 - INE: 0 A R (R LR e T | ANE
9, BEEAERYC LR SR, Tk, ROWR
WRBZEEETLFREBORMI S SN, HEFH .
CIE LW ELRED ST, ERMmoRER, &%
BT AT A LETEAR P07, BT, #
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i S RET TE  rene

1,1-EX(tert- T FIWT A% 2)-33,5- MU A FUS JOANFY L

OB UGS EREMAH SN, HBFaIcIE
FHEAROMEEEANRZD R BIBIZBT 25
3, DEMBETHICEBREL-Z L2, BEDEL
SIZREAL-EILE 20055, FOBMEMERR
T THoi. '

BEDX 12, 11-€A(rert-7F N U F % 3)-3,3,5
FURXFLY7u~FHyORBEESICLY, BFROA
EP ORI A A T1E100 mg/kgl b, BT
300 mg/kgll roBBa RGNS, MTIZE 512100
mg/kg LLE DR & TPURBERE O IR O RE I 1E5%
L7:3%, A/IGROBTHED LR, Zofl, FFRI
BlET 53R E LT, 1000 mg/kg DAR T, MET
MiEREHFEMOER, CPTEENPLAESHFTAD LN,
FHEEERRE SN, £/, FRoMiz, Tl
100 mg/kg A L DR & THE O 610 R M - G B4
BKRHAGHHHEL, BEEIRESH, S512, #T
(3100 mg/kg bl b o) F8 CTRI% O SR F @ oM E P
KPEDHLEN:, sl Ehs, KREBEMFETIZS
A1L1-ER(tert-7F P F ¥ 37335 ) AF N
T~y oo ERE, MBS 100 mg/kg/day
Kl THB & MM S,

Xak

IOEEZ, HNLd, HAMT. HikRE, AN
i, AN, HERBRPITEE, 110,42(1992).

2} M. Mitsui, F. Furukawa, M. Sato, T. Enami, T.
Imazawa, A. Nishikawa, M. Takahashi, Fd Chem.
Toxic., 31, 929(1993).

31 G. M. Henningsen, K. O. Yu, R. A. Salomon, M. J.

Ferry, L Lopez, ]. Roberts, M. P. Servé, Toxicology

Letter, 39, 313(1987).

4) L. D. Lehman-Mckeeman, a,u-Globulin Nephro-
pathy, “Comprehensive Toxicology,” Volume 7,
Renal Toxicology, Vol. ed. by R.'S. Goldstein, eds. by
I. G. Sipes, C. A. McQueen, A. J. Gandolfi, Elsevier
science Ltd., Oxford, 1997, pp.667-692.

iR

HEEEITE © 0 L A _

HERBME | AAPPE, NOEEE, BB
FEEF, KBEF, EHIER
WA, FEET, SHEE
TEET

M ERERES L ¥~ BN

T257-8523 MZENNEEHHES 7295

Tel 0463-82-4751 Fax 0463-82-9627

Correspondence

Authors:Jiro Azegami(Study Director)
Tomomi Morimura, Hiroyasu Katoh,
Takayuki Seki, Tomoko Shindo,
Tomoko Nagata, Shinsuke Yoshimura,
Shinji Horiuchi, Hiroko Inada,
Katsuhiko Saegusa, Takako Anjo

Hatano Research Institute, Food and Drug Safety

Center

729-5 Ochiai, Hadano-shi, Kanagawa, 257-8523,

Japan

Tel +81-463-82-4751 Fax +81-463-82-9627

1071

13



28 BB HMUHER

Table 1 Urinalysis of rats treated orally with 1,1-bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane in 28-day repeat
dose toxicity test

On day 26 of administration period On day 12 of recavery period
Dose(mgrkg) 0 100 300 1000 0 1000
Male
Number of animals 10 5 5 10 5 i
o
Color light yeliow 9 5 3 10 5 1
yellow 1 0 0 0 0 . 0
Turbidity” + 0 o] Q 0 1 (]
Protein' + 2 1 0 1 1 1
+ 8 3 4 7 3 3
++ 0 1 1 2 1 0
Ketone* + 6 2 1 4 3 3
+ 0 1 3 2 1 0
Urobilinogen® = 10 5 5 10 5 4
Female
Number of animals 10 5 5 10 5 5
Color light yellow 9 5 5 9 4
yellow 1 0 0 1 1
Protein® T 1 0 0 1 0 1
+ 0 I 3 2 1 0
Ketone~ + 0 1 2 2 1
Urobitincgen® = 10 5 5 10 4
+ 0 0 0 0 1

alZltrace, + 'slight b)=!trace, +:30 mg/dL, ++:100 mg/dL ¢)+:0.1 E.L./dL, +:1.0 EU./dL
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Table 2 Hematological examination of rats treated orally with 1,1-bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane in

28-day repeat dose toxicity test

End of administration period End of recovery period
Dose(mg/kg) 0 100 300 1000 0 1000
Male
Number of animals 5 5 5 5 5 4
-
RBC (X10'/mm?) 706 + 35 683 +27 680+ 39 673 +37 795+ 32 757 £ 40
Hemoglobin(g/dL) 144£05 143404 . 143%0.7 143%06 154 + 04 150+ 04
Hematocrit{%) 418+12 410+15 407+£22 410116 462413 4314 1.3
MCV (m?) 593+ 1.2 601 2.1 599+ 1.7 611+27 582131 570433
MCH (pg) 204 £08 209408 21.1£07 213107 19508 198109
MCHC(%) HU5+06 318+04 353109 M7+04 334+04 1.8+0.5*
Reticulocyte(%) 3.0£05 26106 27105 25+03 24409 251038
Platetet (X10%/mm’) 1031+ 7.0 98281 1084 £ 6.9 111.0+4.8 925+74 918+096
PT(sec) .0+ 14 U716 160+ 1.8 389+179* - 148423 124405
APTT(sec) 202+23 207+16 231+22 454 £170% . 184 £09 18909
WBC (X100/mm?) 83421 80+ 11 79+ 15 8829 87+12 93 +21
Differential Jeukocyte counts{%)
Band neutrophil 0+0 0+0 0£0 010 010 0%0
Segmented neutrophil 812 72 10+3 8+4 9+4 1249
Eosinophil 01 01 14 00 1+1 01
Basophil 0x0 040 0+0 00 00 00
Monocyte 11 2+1 t+0 141 112 22
Lymiphocyte 90 +3 912 89+2 90+ 4 89+5 8748
Female
Number of apimals 5 5 5 5 5 5
RBC(X10'/mm?) 701 £ 15 662 = 65 664 124 678+ 20 768 + 50 715+ 31
Hemogrobin (g/dL.) 14.7+03 143+07 140404 13.8+04* 154 65 11.2£07"
Hematocrit (%) 424t13 407429 393+1.0 398+18 113+ 16 10.6 = 2.0*
MCV (um?) 604+ 25 616 1.7 502+ 2.1 588+23 57822 5684 1.3
MCH (pg) 210+ 0.6 217+ 1.1 211 £09 204407 201+ 1.0 19.9403
MCHC (%) MB+09 353409 356+0.3 UT£07 347207 351408
Reticulocyte (%) 1.6+06 28+ 14 18+04 1.9+03 23+08 22403
Platelet (X10Y/mm’) 975+ 6.4 9421128 1088+ 11.6 106.4 £10.8 914 +4.1 96.8+6.0
PT(sec) 11603 11.5+04 11.1+0.3 155424 11103 11.0£04
APTT(sec) 178+ 1.2 184+17 18.7%14 25834 16005 16.7+0.8
WBC (X100/ont’) 45+ 15 49+ 12 VEST 48+ 10 54 +17 LYES
Differential leukocyte counts (%)
Band neutrophil 00 BE) 0£0 0£0 00 0+0
Segmented neutrophil 10+6 k5 743 8+5 7+4 65
Eosipophi} 1+1 1+1 1+1 1+1 00 1+1
Basophil 0+0 00 0+0 1+1¢ 040 [V EL]
Monocyte 2+2 3+3 3+2 241 00 2+1
Lymphocyte 877 8547 89+3 895 9344 915
Y'al!}eslrepment mean+S.D.
.;§lg711{icant difference from 0 mg/kg, p<0.05
:Significant difference from 0 mg/kg, p<0.01
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Table 3 Myelogram of rats treated orally with 1,1-bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane in 28-day repeat
dose toxicity test

End of administration period

Sex Male -Female

Dose (mg/kg) 0 1000 0 1000
Number of animals 5 5 5 5
Differential born marrow cell counts (%)

Total erythroid cells 302+5.7 270424 24.0%3.1 249+89
Proervthroblast 02+02 01+03 02+03 0.0£00
Basophilic erythroblast . 15+13 30%11 4.1+£06 36120
Ploychromatic erythroblast 16539 13927 105+ 2.0 1.2+ 36
Normoblast 931x 17 101217 92309 10034

Total rwyeloid cells A13x4.6 47072 473183 136=86
Myeloblast 22+03 1.9+0.9 24+12 19407
Promyelocyte T 20%05 26x13 11£02 1407
Neutrophilic myelocyte 35=06 32+1.2 38+10 3410 —
Neutrophilic metamyelocyte 108+25 13.1+23 13.8+38 10623 —
Neutrophil o 19237 221+35 21.0+36 206 =1.9
Eosinophilic myelocyte 1004 10+06 0905 1407
Eosinophilic metamyelocyte 1.8 =08 1.8£09 24£1.0 24=909
Eosinophil 0.5+ 04 0806 1.2+05 10+0.7
Basophil, alf types 04 %03 0.5+0.3 0.4+02 0.9=*0S8

Myvelord/ervthroid ratio 14204 18104 20006 20=09

Histocyte 30=09 20=16 1906 3608

Lymphocyte 250+ 4.3 224+4.6 26.3+62 27711

Plasma cell 02=02 0303 02=02 00+01*

Megakaryocyte 02+03 0202 0.1£01 0.1+£0.2

Mast cell 01%0.1 01=x02 0101 01201

Values represent mean + S.D.
*:Significant difference from 0 mg/kg, p<0.05
**:Significant difference from 0 mg/kg, p<0.01

1074

16



S

1,1-EX(tert-TFN I AH¥)-3,3,5- MU X F N oOnxH -

Table 4 Blood chemical examination of rats treated orally with 1,1-bis{fert-butyldioxy)-3,3,5-trimethylcyclohexane in

28-day repeat dose toxicity test
End of administration period End of recovery period

Dose{mg/kg} o 100 300 1000 0 1000

Male
Number of animals S 5 5 B 5 4

L4

Total protein{g/dL) 52403 52+03 52402 54 %04 55+04 5.7 £04
Albumin(g/dL) 30401 31+02 30+£0.1 3.0+0.2 3.0+02 29%03
A/G 139+026 °  145%0.15 137+0.10 124 %013 124007 1.02 £0.09**
Glucose (mg/dL) 141+13 129+ 18 12119 106 + 19* 1M43%19 M2x10
Total cholesterol (mg/dL.} 1549 44138 4349 49+ 4 14+8 59 +15
Triglyceride (mg/dL) 60+ 10 51+22 N+ 31+ 10* 61 =22 18 £ 8
BUN{mg/dL) 12+2 12+2 1343 163 17+£2 182
Creatinine (mg/dL) 05+0.1 0500 05+00 06+0.1 06+00 06 +0.1
Inorg. phes. (mg/dL) 68103 70+04 65+0.2 6.6 104 72+06 72404
Ca(mg/dL) 8§6+0.2 89+03 88x02 89+04 8.7%x03 90103
Na(mEq/L) 1452+ 0.6 1455 % 0.9 116.8 + 1.3* 116.6 % 1.0 1445+ 10 143.8 £ 0.6
K{mEq/L) 3.96 + 0.23 3.95+0.44 3.80+0.13 3.88 £ 0.31 3.78 £0.16 388 +0.16
Cl(mEq/L) 106.0x0.7 1059+ 1.6 1060+ 1.2 10631+ 0.9 106.6 & 1.1 1058 + 14
ALP{U/L) 42345 342 +47 286+ 72** 333+ 61 318 67 259 + 20
GPT(U/L) 25+3 212 26+1 32:+£ 2% 28+ 60 £ 73
GOT(U/L) 601 54 52+ 5** 52 & 2* 616 B+75
vGTP(U/L) 0x0 040 0x1 1%1 0£0 1+1

Female
Number of animals 5 5 5 5 5 5
Total protein(g/dL} 52x0.2 50+02 54+02 57x¢.3* 57403 6.0+03
Afbunin(g/dL) 3.5%0.1 3.1+0.3* 3.2+0.2 33+02 34402 3303
A/G 2.02+0.12 1.60 £ 0.23** 146 £0.13** 1392 0.14***  145x0.11 1.26 £ 0.18
Glucose {mg/dL} 116%3 112 +4 113+9 112x8 156 £ 12 145 %= 10
Total cholesterol (mg/dL) 51+8 57 %7 69+ 6* T4 =8 1+9 2%10
Triglyceride (mg/dL) 2544 25%+4 28+ 20%2 387 358
BUN (mg/dL)} 13+3 111 12+1 131 182 2] 4
Creatinine (mg/dL) 0.6 0.1 0.6+0.1 0.6+00 06 =00 0.6£00 0601
Inorg. phos.{mg/dL) 6.4 104 6.1 0.3 57+04 5906 5.7+04 6.3 & 04*
Ca(mg/dL) 85+02 $§41+04 85+03 84102 89+02 - 89+02
Na(mEq/L) 144.9+ 0.8 145.7+£05 1456+ 1.0 M58+ 1.7 144.0 £ 05 M43+ 08
KimEq/L} 341 +0.12 340+0.18 336+£0.24 34520.24 370+ 038 3.44 =021
Cl{mEq/L) 110.2 £ 1.0 1104 1.7 109.0 £ 0.9 1086 =19 1088+ 08 1080 = 0.9
ALP(U/LY 204 =62 197 £ 21 215+ 48 228 =22 206 + 32 M9 + 57
GPT(U/L) 18+3 203 21+3 26 1 4¥* 22+%3 2*6
GOT(U/L) 19+3 5341 185 503 53+6 55+ 7
yGTP(U/L) 00 0x1 110 31 0+0 1£1

Values represent mean * S.D. v

*:Significant difference from 0 mg kg, p<0.05

**:Significant difference from 0 mg/kg, p<0.01
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Table 5 Organ weights of rats treated orally with 1,1-bis (tert-bu

tyldioxy) -3,3,5-trimethylcyclohexane in 28-day repeat

dose toxicity test
End of administration period End of recovery peried
Dose(mg/kg} 0 100 300 1000 0 1000
Male
Number of animals 5 5 5 5 5 94
§)d§r weight{g) 3756253 380.9%43.7 362.127.3 362.7x10.3 447.3+39.6 420.3+41.6
Absolute organ weights {mg)
Brain 1886.7+:79.9 1938.9+48.1 1917.4+60.2 1943.8£79.8 1987.5+68.9 1936.6+52.1
Thymus 656.7+126.9 730.7k1 79.9 699.44-201.1 617.3+208.3 522.5+51.0 446.7163.7
Heart 1211.3£132.4  1182.1+£129.9  1232.0+147.0 1122.9+83.0 1327.2496.6 1294.2+127.8
Liver 12210.8+1086.5 13089.8+2126.3 14086.4+1269.4 17279.6£1331.4**133374+17233 14888. li2627.8‘
Kidneys 272412754 2800.1£227.2  2960.1+235.5 3104.74304 4 2014.7+1478  3413.044954 _
Spleen 823.6:+71.9 839.4+142.1 713.3+21.9 664.9+:87.7 842.0=1835  1082.0+£271.5°
Adrenal glands 52.5+6.5 50.746.0 51.0£33 47.8+3.5 54.4x18.0 61.5+1.5
Testes 3117.652132 3215042715 3205.54236.0 322244243.7 3444.6+171.1 3252.1+242.5
Epididymides 740.6+48.1 769.3+23.9 751.31+63.1 738.7%49.3 1060.6:61.7 1017.657.4 -
Relative organ weights (mg/g)
Brain 5.037+0.363 5.1490.657 5.400£0.403 5.364:£0.289 1.468+0.391 1.636+0.388
Thymus 1.750+0.341 1.917£0.398 1.929+0.520 1.697+0.516 1.178+0.183 1.069+0.160
Heart 3.221+0.237 3.106==0.080 3.395+0.205 3.099+0.253 2.975+0.176 3.083%0.165
Liver 32.478+1.188 3423241965  38.929+2.394** {7.6052.800** 20.735+1.861  35.263+3.317*
Kidneys 7.239+0.379 7.382-:0.159 8105:0.662%  B.551H0.670%  6.51840.550 8.116+1.052*
Spleen 2.197+0.198 2.207x0.316 1.98150.191 1.83210.221 1.878+0.358 2.559+0.165*
Adrenal glands 0.140+0.016 0.1350.026 0.150+0.018 0.1324+0.010 0.121:£0.033 0.117+0.016
Testes 8.316+0.657 8.579=1.612 9.113+0.942 8.579+0.521 7.767£1.017 7.773%£0.657
Epididymides 1.974x0.122 201520280 2.088:0.274 2.039+0.162 23830.214 2.429:0.108
Female
Number of animals 5 5 5 3 5 5
Body weight g} 229.5=17.8 227.5+9.0 210.0£14.8 227.5+19.5 265.2325.1 240.2134
Absolute organ weights tmg?
Brain 1809.0+86.1 1764.3+106.4 1827.3+654 1811.1%£101.7 1826.3+86.7 1864.1£79.8
Thymus 460.6=77.8 449.2:£96.1 621.8+159.6 479.381.7 525.2+141.9 378.3x81.1
Heart 792:8+53.5 774.5162.4 788.9169.7 770.9£79.0 838.4:61.0 804.6+78.1
Liver 6795.1+624.9 7973.94292.9  10721.92412.6* 13379.8%1316.2** 7162.0:824.4 $269.31690.5
Kidneys 1639.4+103.8 1751.6+92.4 1904.2:£60.1**  1916.0164.1**  1850.4%+120.3 1876.2+182.7
Spleen 183.2:+42.7 563.8+27.2 587.9+120.0 172.6447.4 577.8+96.1 522.9+814 o
Adrenal glands 55.3%5.1 67.9+£2.2** 67.6+:8.8** 733%4.1* 7.346.9 63.335.6
Ovaries 81.7+11.8 87.9+10.8 89.3+14.9 91.1=8.6 81,074 122.0£29.1 ¢
Relative organ weights{mg/g)
Brain 7.91520.646 7.885+0.314 7.637£0.536 8.000£0.712 6.927+0.648 7.774£0.415*
Thyrmus 2.010+0.338 1.96840.37! 2.577+0.561 2.09710.223 1.964+0.421 1.573+0.308
Heart 346840313 340340220  3.281=0.108 3.3940.283 31700171 3314520198
Liver 2950340.909  35061£1.196* 11.780+2.333* 58.861+3.595%% 26.973+1.008  34.398+1.166*"
Kidneys 7.178=0.715 7.699+0.318 7.960=0.573 8.565+0.442**  6.996::0.322 7.81 li0.621f
Spleen 211240206 2.479+0.099 2.435=0.375 2.091:0.279 2.180+0.328 2.1710.269 ‘
Adrenal glands 0.242:+0.032 0.209+0.015*  0.282+0.032 0.3243:0.034**  0.251+0.014 0.2630.021
Ovaries 0.369:£0.019 0.386:0.049 0.372+0.053 0417 £0.064 0.318+0.033 0.506+0.107*

Values represent mean+5.0.

*: Significant difference from 0 mg/kg, p<0.05
** - Significant difference from 0 mgrkg, p<0.01
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1,1-EX(tert-TFNTIAF2)-335- M XFN7O0NFH
Table 6 Histopathological findings of rats treated orally with 1,1-bis (tert-butyldioxy) -3,3,5-trimethylcvclohexane in
28-day repeat dose toxicity test .
Sex Male Female
ind of recov End of recovery
End of administration period Endo r_ew\ e End of administration period nae 14&0‘ ey
period period
Dose(mg/kg) 0 100 300 1000 0 1000 0 100 - 300 1000 0 1000
-
Number of animals examined S 5 5 5 5 1 5 5 5 5 5
(Liver)
Fatty change, s 2 5 2 1 2 2 3 1 0 0 3 1
periportal ¥ 3 0 3 4 2 0 0 2 2 { 1] 2
++ 0 0 0 1] 1 0 0 2 3 ] 0 0
Total 5 5 5 5 5 2 3 o5 5% 3 3 3
Hypertrophy, * 0 0 4 2 0 0 0 3 0 0 0 2
hepatocyte, ¥ 0 0 1 2 0 0 0 1 2 0 1] 0
centrilobular +F 0 0 Q 1 0 0 3} 0 3 5 0 0
Lo Total 0 0 S*RRfr SRR 4] 0 4] 4% BFREf St 0 2
Granyloma + 0 0 0 0 0 1 0 0 0 0 2 3
1 0 0 0 0 g 0 4} (] 0 0 0 V]
++ 0 0 0 0 ¢ i 0 0 ¢} 0 ¢ 1
Total 0 \] 0 ¥ 2 0 4] 0 [¢] 2 1
Number of animals examined 5 5 5 5 5 1 3 0 Q 5 0 0
1Kidney)
Inclusion body, + 0 0 0 3] 1 0 3 3
intracytoplasmic, ecsinophilic, + 1] 5 3 0 0 9] 0 [¥]
EA proximal tubule +t 0 0 2 5 0 0 0 0
Toral 0 B%HE SwRF SvEE i ¢ 3 3
Faosinophilic bedy., + 0 3 3 2 2 1 0 1}
_ proximal tubule b 0 2 2 3 0 G 0 I
Total 0 M SMam svEy 2 1 0 0
Basophilic (ubule += 1 1 3 3 1 2 3 3
' 2 2 2 1 8] 0 0 0
++ 0 0 0 1 0 2 0 0
Total 3 3 5 5 1 1% 3 3
Cast, proteinous k= 0 1] 3 0 0 0 1
+ 3 0 G 1 4] 0
Total 0 0 3 3 0 ! 1 1
Cellular infiltration, + { 4 5 3 0 0 2 1
lymphocyte + 0 0 0 0 0 1 0
Total 4 4 5 3 0 9 3 1
Mineralization, cortico-medullary x 0 0 1] 0 1 2
junction Total 0 0 0 0 0 0 i 2
Number of animals examined 5 0 0 5 0 0 5 5 5 5 5 5
‘Adrenal gland)
Hypertraphy, cytoplasm, + 0 5 0 3 2 1 1
20na fascicutata + ] o 0 1 2 3 a
Total 0 0 0 15 1% 1% 0 1
E;‘Z"'de of histopathological finding; = very slight, + slight, ++ moderate, total:total of positive grade
o %gmﬁ(;ant difference from 0 mg/kg, p<Q.05(Two-tailed Mann-Whitney U (est)
#“é,’g’i‘f'caﬂt difference from 0 mg/kg, p<0.01 {Two-tailed Mann-Whitney U test}
- .Igm(x‘c_a,'xt difference from 0 mg/kg, p<0.05{One-tailed Fisher exact test}
% Significant difference from 0 mg/kg, p<0.01(One-tailed Fisher exact tesi)
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Table 6 (continue)

Sex Male Female
‘ End of End of
End of administration period Y End of administration period 0 Lo o
period period
Dose{mg/kg) 0 100 300 1000 O 1000 0 100 300 1000 0 1000
Number of animals examined 5 0 0 5 0 0 5 0 0 5 0 0
{Spieen)
Deposit, pigment, brown + 4 5 2 0
+ 1 0 3 5
Total 5 5 5 5
Hematopoiesis, + 0 0 5 5
extramedullary + 5 5 0 ]
Total 5 5 5 5
Congestion + 0 0 0
+ 0 1 0 1
Total 0 1 0 1 .
(Stomach)
Hemorrhage, submucosa, + 0 1 0 0
forestomach Total 0 1 0 0

Grade of histopathological finding; = :very slight, +:slight, total :total of positive grade
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