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€ )

2RV FAT LR TR v (PA) O 28 HRICERR L B SRR (B 14 HER)
HE Sprague-Dawley 27 w b & HWTHEM Uiz, HEHEE S 3. 75, 156 BEL T 60 mg/kg DA
B ORGP ER T S OIS (32— W) 2857 BRBEEOF 4 A RE L, 28 H
D [T BRE F 5247 o 72, SBC FLMERE & 2 5 IEO b, S5 1BES & 08 60 me/kg
BRI EERBR & LC4 5 IREMZ, 760 PLoB & ER L,

7 ORER, —BRBOE(LE LT, % O—BIEOFEED 60 ng/ke 5B OHERET
ARSI,

BEMBK TIRROMBEFERE T, 7o b P UREOFEZRIEED 15 BL T 60
ug/kg BEMOHETHLES Wie, Fie, BEHMETREO BB CIIATERBORER 60
ng/kg 2 EREOHETRD b, FEEORETIE, RO RE RIS X OAB B RAH IR
U SRR IR NE T D o0 PRI E K B3 S e,

E BRI TRECIE, 32 S TRC 2 b 2B ST, SRWERE 5
DEET 14 BROKREIC L VEIET S Z EBRRB N,

Zofh, KE, BEE, FRES L ORI R R 5 ORI bh
Tainotz, Eie. FEMRFRELR X CBIEREICREIERD D P, MRS E TR
BITRIZAR b T,

UL LEORER S, ARBREM FICBir 5 PAQ DM RIIMETIX 3. 75 mg/kg/day, HET
X 15 mg/kg/day TH D EEZ b,



[FABRA Y]

2-RUFAT U RTXR )y B 2-TINTUEIX V) K, T ho% 7 VED 1
DT, SEAMEEHL T T X AREROKRBE AR Y v VTR ST &
RTOB I EWETH B, |

4[El, OECD BEAH L P E &t R D O — R E LT, 7y bEAWVS 28
A R O e -2t 2 S L 7c D CTEORERERET D, ok, ARBIT, OECD AL
FUHRBIEAA BT A L TA0TNF > WIS 5 28 B HIER A #5HERBR) (1995
M7 H 27 BEIR) (UL L, (LZ3WE GLP) (ERL 12483 A | HGE, BHRZRHE 41 5.
AT E 268 5. PR 12002 14 BRE 1 5). B0 EHEL L OEHEICET 58 (F
AR 11412 H 22 HEIE, ¥R 221 B) B X O TEREW O iR & OB ST 5 FHE)
(WF 5543 A 27 B, ¥R 144-5 H 28 H—#BiE, MENETRE 6 5) &#F L TE
L7z,



(R 51E]

1. HBRWE

2-RUFNT v T ¥ ) v (Y4 2-Pentylanthraquinone, WEHR PAQ) 1%, W4 2-7 3
VT T/, CAS No. 13936-21-5, 4rT-& 278. 35, 47 F X Collis0, TBA 227°C/667
Pa (5 mmllg) ., #5FE 1.14 g/cm’® (30°C, FEK), 5yELR¥K Log Pow > 3.0 (A2 &/ —/
K) DEBEAEERTH D WERE TR, AR, Dn
v M EE . B 98.6%, AMMELTT U RFTIE /v 0.5%, i — 2 &
(10 =2 LI E) 0.9%% &1 PAQ ZHERMET & LI Uiz, S LIBRWE (R
ATFH 2003 4E 11 A 19 B) 1%, BRARSCANGHT (M) CREF L (EHlfi 2~8°C),

Lo, ERYWERMEETH D WRWT, BRABRATR (IS AR E D
i BB & S U (Appendix A), BRI OB E DL e k2 MR Uiz,

o}
(CHa)4
e LI
o)

2. HHEWR XUME I

4 AR D Sprague-Dawley (SD) & (Crj:CD(SD)IGS, SPF) DMkET » b (HAF ¥ —/L R -
Yn—, BERFAFEZ—) AL, BELFATRE~OBILZIFNRT, AMHZED
8 AMFEAE Ui, WP - DML 13 A O—MRIRIEEIER, 1 MoOMMARRERERS
B CHE AR 5 & CBRE T R OERE 250 LT, € Of5, AT BBl
iR odz, BBRICIIMERES 30 IL24/ L, Mg rigo @ mE b Lo, REDITEAL
L. BKEDIELSENWRERBY A2 Rs L5, BRLO LAran U FA o8 & 3
HUCRENELEIEL MR X 0 BT Uiz, B 5B o N 5 Bl CTh - 7n,
AFirtkeds OB B BRABRF D UL KO R 2 A TR LT,

H | C % REEHA

—CHs

BMAGTH 20044E3 H 22 H 1k 34 pT 85.4~96. 2g (5 90. 4g)
JHE 34 PC 70.9~84. 2g (V¥ 78. 6g)
WG E 20044E3 A 30 A 1 30 pT 156. 0~176. 2g (¥ 164. 8g)
It 30 PT 128. 5~150. 4g (¥ 138. 5g)




BB OTEABIL, HREY & AECHERBK T HETRAT L, 055, #
4 Bl 1 BIIBEE =2 U > 7 AL UCRBE OB DVE U A O iU s PRI Bl
L7=BEIR L, EOMOBMIIERIE ST, 2k, BYIEEEE O FEARA Lipd ol
72, MEREI I TORhoT7,

BESY U OGRS Fio X 0 B 2 L, 70, MBIOMEE LT,
HZ LIt ORR LB — Fic, RERFHERES., . #f (5 BIodEmEs
EEAL, E—VC8 e, B, BE - BUEHIRE P OB AR IR R B &
MR EZERRR LB — FE | fEr—JIclig T,

BT, IR 21.0~25. 0°C, FFAIBEE 40. 0~T75. 0%, HREIEGK 15 [5l/BRE ., HREA
12 B} (7 Bp~19 B D) Wl S = fmE RN T, @REEHEK S — (220wX270dX
190hmm) {2 1 PE2INA L, EBEE (CE-2, BAZ L'7) &AEA (EHTKERBHA)
ZHBICERSETHEE L. (721, 6T 18~21 BEidR) ., s, MEHRHho
LI 22. 5~24. 5°C, {BIEIX 47.0~61.5% TH YV, WFNLHRGEENICH 7=, ETz,
Heis U 7=k L OVKEA D SHHRER» O 1L, RBRICE 2 KT WREME O & 5 IB AR
HInzholz,

3. BHMEOTR

BHRWEEREL, AAVY U F—EHNTHATH S = — i (335K Corn oil,
v v M V2P1825, BLERTEIT T TATAZ) BMEZ T, L. 2w/ velRiEZRBl L,
D 12w/ V%R BEBEFRR LT 0.3 BXLUR0. 075 w/v%e i 2 fERL L 7=, TR oS
BRI F A IS/ IR Uy AMEEN QREEERIN 5-7°C) WCfRiF Lz, $7, B5Icksr
B, 0.05 B X5 w/ v OFBUMREIC OV TR EMER % £ L7 R (Appendix B), #
AT B 5 8 HMOREMI RS Wie ), BEBREOTEIIREN 8 B BN
1T-7,

e, FIEIHEIRE OB R KIC SN TS B % 0 L7455 (Appendix O) . BB
DN RIIFTRIEE D 92.8~98.5% T Y, HARPAN (00.0~110%) TH DI LA
MR T, l

TR O R BB ORGE L, A FBURIED 0. 5nl B L, ~F ¥ TR
Y UTAB, ~F Y CEEAR U CRATR A T L 7, B, BRmE & LB R L,
NFPUACHAR U (1, 2, 5 pe/nl) ZTH0 LT, SUBHAIES J OMEHEr A i



WEEZ v~ N7 57 (HPLC) RIS X W HIE L, HEEEEE ) SRR AR % v C
BE% R Tz, HPLC §:F% LA FIZ/R LT,

M T A Tnertsil STL-100A
(M 4.6 mn, X250 nm, P75 mm, P—z AP AT R)
% B ~F o SERE T (1901 v/v)
i b 1.0 mlL/min
#5 AREE 25°C
¥R 330 nm
AEHEAR : 20 ul

4. BEBOBTR L OERE I

B R REL, ARBRIC SR > CHRME L7 TR (UBRGHETE ¥ C-03-035) ORERE %K
WRAE LTz, BIH, PAQ % 62.5, 250 35 JTF 1000 mg/kg REEDOFE T, MMEEE 3O
v MZ 7 ARREERG LTRER. 1000 mg/ke B GRETIIMERES 1 HI35EC L, (KEHD,
i, geEoBEh, KEER, BREFOEK T, BERENHBD LI, Fiz, AR5
DOMEHE IR ERE TR, MEARELIO~~ 7Y v MEOHEDHRD b,
BT R CIATIS & BRI L, A FASIEO IR, AR X OTRISAED b,
250 mg/kg $5-HE TIIE G- W ORERMIMEI 232 v, 62.5 38 L8250 mg/kg %
ERECITATIR. BBk L OMgo R L, ATEIRORESBEZ S, KHERF CHHR
YWEREORERRD b, LEORERDI S, 60 mg/kg ® PAQ % 28 ARIRERE L1z
BOCTHOHBRHER G ORERRDOOND L TRENZ & D, 60mg/kg ZARRBROE
ARE L, LTFAKATHRLT, PHAERBICEHEZZHLZN 15 BX 3. 75 mg/kg i
BE LK,

Btk 1 B 1 EIOHET, 28 B, A I~12BOMIITY., 7y FRAEEEZHCTH
HIBICIR O U, BB A SR OB DR E & SR AR B L, S8
TR L U H BB OB E 5 DI T7 5> b MERES 5 TLi3 5 MR 1% BRI A7,

EWOREEE L OBYES S IRELUTIORLE,

. REAE BE  BRSEE  @BEE
BOBRIUH e ) Glke) B e

1~ 5 31~35 =1

*f B — 0 0

A M 5 6~10 36~40 B
KHE PAQ 3.75 0. 075 5 11~15 41~45 = #5&
& PAQ 15 0.3 5 16~20 46~50 a5
R PAQ 60 1.2 5 21~25  51~55  [AlE

26~30  56~60 i

B FeEHIRE T &, BHERBCH V. EHERABK T H B R ICEREN 21T o7,
®E  REHIFK T BB eI 21T o7,

-5-



BB, BHHRETO BB L OMEORTIL. BEHER R IR SEEEEY Zh B g
GH 1 AR OB LB L U, BRI O 0 3o JUSORFED ZhicHEL T
S | BB L OEES 1B E Lk,

5. BERIUHA

1) —BeRRBDBIE

EH (RGPS L0 1 EE L, EERBIWR L 1 B 1ED, 240
DWTHEREEL— IR EBE LT,

2) BEMMIAEIELE |

RS IR ic L E, £ SIS X CTEARERIRI S | C 1 ISR T, i 13
BE~16 BHZ 2B OFEMRERBIER S, AaT7 VY FREAW T To e, £, 7r—UBiL
COBE (S5 - . BIGEE, R, . ) 21Tl . BlE S —UNbI
DL TAREEEL (R0 HLSS, BB E. DB, R, W, KlG. TR
BE U, BRI, BETLAS. WMD) . JEEA OB (KL - KB BEAT. §5<
B, B, SRS, ST, WEE. SR, k. 8, PR, T, RE
RIS, HHEEN, BRGCRT B RS, MEERS. BARM) 217t #5RH LT
BRE B OEBILT 51 > FIC LCE L, o

3) HenEkA

P55 4T3 X OB 2 # ORI FERBLERIC 2B ORE 21T - T, HERRE IR
BRI B RS RIS . SRR 5 G (R E. AR, Bam%
BABC T 5505 (ERRS) 288U,

4) REME

BHE IR EE 1, 2B X0 B, 8 2 HUEEEE 2 8 E TN 2 EoBE CT
NENROBEOHE 1B EE 4 HOWTHRGANIEFORELRE Lz, £/, £5HM
#rH (BE5E28H), FEARAEETHE (FHEE 14 B) BLOSIRBICHAEEZAIE
L7z,



5) {EATEAE

SHENTONT, #5H 1EA T, 858 1 B2D 2 BIZs T 1 BéHi b OEaE 1
E L, DIREIER 2 8 & Cfl 1 [ OHE T, TR EORDE L D% 2 HIZhTT
1 A b7z ) OBMEEERT Lk,

6) R
BHEE4E (F5%) BLOBEES 2 B2 27— icUaE U, BIRBGE 4
B OB S CTREBRIR LU CUTOEBEIZOWTHRA L,

HA HEE fift

B - B ‘ w2

pH - ML - ZBE - 77V BE » SR - ey - RRBRIRRER 7V =T w7 200+
L ey (Rf - Z4E)
VLI gifk SR

7) £Rif

2%, BRilpT (BESHRRED 12 18~21 Rl 387, T, X e s—
F MU T ABREET C. EEBRAERIRD D LT ONERF CERML U7z, B PTREZRFR U % EEE
PHAE, P BARMOIICERE 1LY D, BHEZTOEVEINOEKRL TTo T,

O mEFRERSL (GugEER : 78 Y vb)
@ MEFHRAEMFL (HBEH : EDTA-2K)
<Dmﬁ$m%ﬁ§m&m(ﬁﬁﬁﬁ:mﬂuy)

8) MR

2HNZ2OW T, EEE BRI OE@ TR L2 iigE AV, LLFOEBICOWTRE L,
U, 7a bar e rrEE LONERS b e R T AF ORI, ) HOTERINL
T D> & i % 438 L CRIEIC W e, E, RINERSROBRE CHREME R 5 O S
Bbhivl=Z £0b, 2ElOMIRFRLKIERFFEH L, o, BiEKSEIL, kE B>
Frigwic K0 BERICITV, BRAEOHIBY & U TR L 7o Bk B HRAEA (Wright—Giemsa Hb
) DBETATD IR I, |



EH WREE R

FRInERE (RBC) ERHEHE RGASEupag iR 3
. CELL-DYN3500 (¥ 41 y})
F L ERH (WBC) Ja—% A FARY—- il
LR L/ R RIELE
MR 4H Ta—% A FAR)—- EN=
L —JEHEL:
meFEE (Hb) W S BE Gill=
SEHARIMERARE  (MCV) AR TRES Eill=
IR SR Ei EH S
~< ;7Y y ME Ht) 4 (RBCXMCV X 0. 001)
SRR LR MCH)  EH (Hb X 1000/RBC)
SR MLBR L (o 3R P FHE (Hb X 100/Ht)
(MCHC)
R AR Bk b Brecher 7% eSS
7" mpuyt” /R (PT) SerchLR 4 B il R R e 2
CA-1000 CREEEMET)
EMEERSy beyvR™ 77 AT VR W B Gl
(APTT)

9) MKAILERE
EBHNTONT, LR 7) R OEQ TR L/ Mk h bl 2 3B L. LT OEB IO

THRAELE,
H H HIEE fE R
REREL e vy M AAbi BB YT HEE COBAS MIRA
plus (Y4 A7) )AT4992)
TVIT VPR PE BCG ¥ Els
Havaye— Ve AVAFu-WARYH =" «HDAOS 5[] -
MZTUETIAN REE GPO-HDAOS & -
(U IIHEE) &
77 Wa- AP BT ~¥)¥F- +G-6-PDH ¥ 5k
IREBERRIRE yV7-t" -GIDH 1k Eil
VAase 14 Jaffe i% =
BE VLB REE TYEU ALY il
TV 7427782 (ALP) {&ME GSCC # il
TAN 5% VBRTI)VIVAT=T-YT  TIFCC % Im]_E
(AST (GOT)) ¥&¢%
WEIRIVIZ2VEV A [k e
(ALT (GPT)) 1%tk
v =MV 7 R - [ELR [7_L
(y-GTP) &k \
By by BE 0CPC =
L) PR BT 775 VERE R i
A/G H FHE




HH e i

TN OMAVIRAE At Bk 42 H B AR E S3 T S & BAOS
, (ZAT/V 74-)

I PR EN Ei

RV ERS GRS

10) JREERE |

ABNCHNT, 7) EORME, LIICR U CROEEIIRE S LR B L. B
LOMBROPIROBIE &I LT, $7o, SBBONTE, BhE. BT, B, R LA,
SRES. M. MO, B, DB XOHRBOES (RER) AMELEEh, SBRE0E
BRI 0 OURE Gl UC KBS (Rt ER) 2B Lk,

HIRGOBLEIC Bl 2 R . AFIORIRIOREE, B, 8. B M (5508,
Zefpy, ). B GREM*. M. . EERE. BRI, M. DM, M. R
R, G, I (RBXET) . AR (FR®. SR, BIAME R L*,
GISTBRE. T ORTE. B, BEMCY. UL oSET (BRIBLY LoSEi. T oSHiY) . 4
Bt (WIS 22 te) . KBRS X ORI REIIR. 5. A6, BT, SFH.
FFME. FEA*. LE/MES L OMRER® 2 EREA L, RS KO LT 7
RICEE L, Z£OMOIFE - MEEOBEE RS CICLETORE - koEIEEICIK 0. 1M
U L RRET 10% A~ U L USREBIE Uik, £7e. ik, BERE RS L Y IEA LTS
FHCHLRIK L, &b, BEHIRIHE TH O RIS X O A RRERH 0 *E %+ L
T - MR RT 7 4 B LTI L, ~v bR U Y - o UL YR A R L
Tt AEBREEE T CRREIOICRA Lle, © OREDRE, SRR
SR U ATREE D 3 5 2K BT 70, [EHERBREE % & 1o 2 il O NI M1
kA % 2 LT,

‘

o

6. T —% DM

FREMDOITIL, UTFTOFIETIT o7, WTINOBE b ABRARIL % E L,

1) EREREE

PR, AR, MR X MR SR A 2 & O S 1 B 4 MR AR o1
T, HEZ IR L OEREES RO, RICRBIEE ORI X 0 Fika@iR L,
KPR & YR £ 5 & ORI OB OZEERE Lz,

L EHIM I X O 5HIRE TR O A GHREEZ 5D T 4 B) IZ W THE, £ Bartlett



DIFET XY 3BDO— RO TRIEZRZIT 272, IRWT, DB R ThH > T EHEITiX
— BB OS2 TV, HERICH BEHENRY b 5613, Dunnett RIC L D& H
W EAT o7, —0F, OB —AR TR > o8 1E Kruskal -Wallis OIEAZEE 2170, #f
Fﬁﬁ&:ﬁfé%zﬁ%’g&i LHRTEEIIE, Dunnett ROMEECELERK AT, £EL, W
TR OBETHED 0 &l o =852, Bartlett OREIXTTE T Kruskal Wallis o
IBALRRE 24TV, AR 2B & 4T 5 72,

175 BRBR I 38 & OB RRBR I THF O A CRHBIEZ DT 2 #) IZoW T, F
BB EAT, FHBOBATE Student @ t BRIE. RESROLEIZIE Aspin-Welch O t B
ExfTole, T2l L. ELOLLOFETHEB 0 Lo 814, tBEIXFER LRI,

728, 156 mg/kg BHHEDME 1 B (No. 46) TIEMHIY HINF A ic X 5 HLATED &
., MEFRECRMITED bhizZ Lnd, RFIOT—4% & ikFERER X k£l
FREAORENSRP ORI Uiz, ZORER, FREOHIEDS 1 Bk 7o b O DOREHRTIZE
JawRE T, TR TR &Il L,

2) FEENRERE

ROBIFAIC X DRERE, ROGHBLOBEICOWCIE, RBRBEEORERIC LY Tk
IR L., S R ER B OO L — FOEERE L, 7217 L, &HEE
LTHEN 0 & RoTCHERAIIRELT ERL 2o T,

TG54 WICBE LN B BREMIZ, TRICORTFIORBELILBLEZHOS 42 REE
1TV (pH, BEDRE IOV CHEERES) | HBHERRD G 2BAI2IE, Dumnett B
REHEIC X 0 EEW 21T 72, 70, 2X2 DHEIROBE. SHBEEE L OB 5
B BE ) BXOBHE (£—+) T4 Lk, EES 2 BB ON-SHREMET,. TR

{Z7~9 Wilcoxon DNENMFIREE 21T o7,

B oE h W%
H OH SHLUEHD L & 2 #EM
x 2 JIE474E Dunnett Wilcoxon JEHZFN
=X SEIFER  mXn il gL
BFE B DRFE Frfal i
AABRAK ‘

pH (FEffH-37) : [Gagll 48]
HH i (SR [LogEl) Eog 3]

i3 Yo RIE Al Rl
7 Rk TEIR 2X2 Fr Al F
AR H D R Al Fr Al

-10-



B E F B

¥ H 3L EHB X 2 BERE
x 2 JEATAY Dunnett Wilcoxon FAEFD
R '
)10 i Rk 2x2 Jr gl
i SrEIR 2X2 Jr by
vavey /-7y FoRE Jrfl Jr A
FE -1

3)  FRERHRRAT A
7 L— K43 Uiz — & ik Mann—Whitney @ URREIZ L 0 (E 7B L — FOSEHEIT
Fisher OEBHELROFMIREIC L Y, X HEEE SHRDERER L O OFBEERELIT

=7,

-11 -



[FRBRER]

1. ZECH
AR L OEhABERGIIWFh ORI L A bR o T,

2. —IRIE (Table 1 . Appendix 1)

BEHIRT, 60 meg/ke BGHEOME3 B, # 4 H1 T, REEZRO—BIEOWESREE 3
WL BB A S e, DM, 15 mg/kg FEEEDOME 1 4] (No. 46) TIIAFHY BIZNE &
— VBB oD T el & B d AT X5 @ ik,

EERBMIETICIE, WTh oIS b —RRIBOZE IR bhikho Tz,

3. FEM/MEIRBIEZ (Table 2. Appendix 2)
BEHE TR X OEERBRBIT & H I W ThoBIC bR T2 B 33D o,
FRREE 2 R AT R E I W e o T,

4. HERERAE (Table 3. Appendix 3)
BREFA4BEBIOFEESE 2 BOKRE L bIZ, WTHOBZBWTHEFIIRO bhihn

oY ol

5. fKE (Fig. 1, Table 4—5, Appendix 4—5)
BRI L OEESRERIER & b, SERWER GROKER X KBRS
XFREHE & ORNCZEITR O o Tz,

6. T&f&E (Fig.2, Table 6. Appendix 6)
BEHET R L ORERERMM T & bic, SR 5RO B B HEE & O
ZiIIRH LT,

7. RtR#E (Table 7. Appéndix 7
WEH 4 BB XIOREER 2 BOBRAL 1T, WTHORICBWTHREERD ST,
STERTHE & S E R SR L ORICEITZRD bR o T,

13-



8. iK% (Table 8, Appendix 8, Appendix D)

PSR TRORE TIX, 7u bu BV OABRIER D 15 B XL TN60 ng/ke &%
EROBETH B, £, 60 mg/kg BeSHEOHECIIRMBRE AR MR A b, £
O, IFHERE R ORI L OV 2/ REREEZR OB 15 mg/keg B EREOMHET, BEREHED
B3 16 mg/keg B GREDMETENENARITRY bivlz, BMBRE e E i i E U
THHET % & (Appendix D), #-#RME R G- HED % N M EREUI R HREE & ORICEITRD b
WMo le Z L b, BIMERE 45t O Z TR E B 512 L 2B TIXRv &l Lz,

@@ﬁﬁﬁﬁ%Tﬁ@@ﬁ?ﬁpﬁmﬁﬁﬁi@ﬂé%ﬁ@ﬁﬁﬁﬁ&ﬁ&mywﬁﬁ
HoOBETH LI,

9. MiEA(t5H4E (Table 9, Appendix 9)

BEHRE THROBRETIE, TADY 7+ RAT 7 ¥ —PEEOEZRIE TR 60 mg/ke
BEFDOHETH DNz, £lo, MREBEEREOHERBA D 15 ng/kg REFOHETHRD O
TeS, THAT IVRER A/G HICEILIZA BT, 60 mg/ke IWEH TIIAEZEZSRO LN
BholeZ enh, HHRWERSICL 5EETII RV E KWL,

EIERBRHIEE THREORE Tld, 7o —AREDOH FERBAH 60 mg/kg B SHEDMET
A bl

1 0. HEFHRE

1) 8B HEE (Table 10—11, Appendix 10—11)

B S WIRAE T BRI CIE, IO R ERR X ORI EROA R BIIN 60 ng/kg $5-
BHOBETHONT, e, FRIROTEEOHERBIIN 60 mg/kg B FHORET, FHRIR
O EROEZ RN 15 ng/kg T 5 HEOHETRYD bz,

[ SRR A T SR Tl B E RO R BB OFERM 23 60 mg/ke % 5REDORE
TH LR, AERCETRD b ol 2 &, BEHRE T RERFIOREE L
FERELBEFOEIEA DR o122 L b, BRWERGIC X5 IRV
W L7z,

2) BlFFT R, (Table 12, Appendix 12)
BHHIME TREIREIZB VT, ATEREOIEEDS 60 mg/kg I 5-HEOHE | HlTHIE SHh

-14-



Teo [EE BRI TREIRGI T, WIRFRERTRISRD bk o T,

3) HKESMRAITR. (Table 13, Appendix 13)

O #5-HIHE T RSB
FFMECid, IR/ NEE P LM D FF IR 23 60 mg/kg PG REDHE 4 B TH LI, ZDFF
RSB I R & Lol U ORI B T, E 7, IR WA BEN 3. 75 35 X O°
60 mg/kg BrGREDHRE 1 BT, BHh B U IREEEE 0 PR B ORI NI b 23 BREE 2
ATMEREDFBETRD DA, WTNOE b REAC B LT h o s,
| BT, IR AR IR B X OVY o ERIZ T 53 et RIS X O8 60 mg/kg 5 BED
WEHET, B B\ NTEREE DR TS BRI £ 18 60 mg/kg B G REDME TR HALIA,
WP ZEE b RHBBEC Hll U T b o 7, |

U CrE, 40> B HR A EE O BESN I 35 FREE TS X TN 60 me/kg $ G- TEDOMERESHITRD
BV, XTBRBECIE LTI R,

BISEIR CU, BEE S 5 WITHPEEED Y > SRR DI RIS KT8 60 me/ke B 5 RED A1k
1 BICRD DI, SRR i U TR T, |

Dl CTIE, SRR O DM,/ B b dS et B O 1 Bl CHgi STz,

AL C Rl BRGSO BEEL DML ST 60 mg/kg BREEE R B, BIC IR ST R
B LIz, |

TR AR & S L 7e 2 OO B EICIE, MR R B ITRIIAD bk h o,

QI BRI 1 RFR B

Pl C . 87 FH IR B A oD AR TR I AL 23 sel BB AHE S 12 OF 60 mg/kg B¢ 5-BE D MERE TR
D LN, RTRERC R U CEIT o T,

-15-



2-RUFAT U FFER Y (PM) & 3.75, 15 BE T 60 mg/kg O HE THKED
Sprague-Dawley 2T v MZ 28 BEIER DL L, 20t 14 A O EERR % £l U7,

FORER, FHEBHORECIE, BEHMET RO EE E3 2 UYH R E BT R
BN, AR O/ NE D DM O T IRIE K 2558 B, AWBRME LI
Ty hIX ) VEHTHDL2-ZFAT U N I7F ) IR T bR 2028 HiEROBRS
HRBRDHD WL 1-7 /2,4 VT RET Y MR O 13 RHEAER SRR O T, TR
IR OEBENBE I LTV D Z 0D, KRR THLNIZHFROZE(LIX PAQ R 5-DEE
ThbrEZ LN,

Fie, mARRFORE L BT RSEYME T RICATERIEOIRESBE I, TR
T PAQ 1000 mg/kg $% 54 TR E RO ME, FBER JUEEN A b, 62.5 B KT 250
mg/kg B HBTHRTERBEORESEE S - Z &b, PAQ SIS E TH YV | ATEK
BCREOEEL AL bDLEAbNE ¥, £, BAEROMHE CR5HIFHICHUL
SNTREEBO—BMEOTRIES ., PAQ DFIRIC L > TETCEEEZ BN,

MR T, B GRS TRAC 15 35 5 08 60 me/ke B 5REOHECIT B HkArio 2 7 0
Far EURROIERER A DN, TV F %) VETHDPAQ & p-F 7 bx /U OFFE
ECHHEZ IVKIEFALX ) ALEMTHD Z Lnd, HRTT e b o v AR
R ER TR OB B 2 Rl- LTWB EZ I v K OEFICE R E RSB RIF LT
WAERRMEIE I H D, Lo, Ta hrr B UBHOER R E RS L L RE
ThdeBr b, i, @HRBORET, BSNE TRICR MR OWRAME A 23,
[EI# BRI T BRI AR LRSS L O AR B OFE RO BA L, THRABROMLIE
FRAETHRMBT RS H SN IEN, PIROKBEULNEBY bk, £/, Ak L7722 b
ZXVE IO 1T )TV NI R ) VOREROREEN - AR EFEER
B®OTHAEMBTRFBO b TEY . BlME ORI VRS TS, —F, &)
BR TR AR ML BR DA B O 3 7L, PR O FES MBI b TR BT,
PR SO E FRE C b 8 27 me 3 DT SLIEA b TRy, £, HlLErR.
b7 bR A LFRED DIMEKA RO rfREtE b 3 2 bhiaw, 6o T, RiBkEs X
CIAREORKD & PAQ Fe 5 & OB G bz, TORKEHLMCTHZ LITTE
otz
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ZFofh, MEAELFRE T, 7oA Y 74 R 7 7 Z—CIEEOFRRET 23 8 5-101H
BT IRFICEHERFOBETA LIS, HEEFRREL TR, mPDAs v AREIC
TEEH LN E0D, HRDERGICE 2B TRV B Lz, $7-, EfER
BRIARIE TIEIC 7 ot — AR EE DA 2R3 i H B OMECERYD b/ sy, Beb- R
THRTIEZ N a— R BT SNT, KR, BB E L ORI BRENEIEIRD bh
ol l Link, BRYWE L OMETANEEZ bR, X512, BGHIMKTHICE
RIROEBREOHERBMN 60 mg/ke BEMORET, FRROMREEOGE 28NN
15 mg/kg & 5HEORETRD HIVZH, WThh ARKFN AR Trdd <. BRI
FRELLRBD bhiRino T, Flo, Th b OFRIBEROE( L E 5T —# (Appendix
E) 245 L RERERZRBOONRDoTZ LD, SHRWER S LA RBE TR
LT L7,

RE, B L CRREICHERYER 5 OREBIIRD bhiah o iz, Sl ER e
BLOMBERE T b REIIRED ShPF. PAQ OB RET 5 I LIBIR Shdo
720

U EDOFRENS, PAQ EIZLY 7o o U OEE, HFEROBINE X OHH
FIRER 2338 B, Hiz, PAQ ORNKIC & 2 PR B IRESBE S i, Zhb
DAL 14 BEOKRIKIC X W EIET 5 2 L BTRR Sz, #o T, ARBREKMTICBIT 5
PAQ DHEVERI BIHETISL 3. 75 mg/kg/day, METIX 156 mg/ke/day THD EHB A b,
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Table 1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Clinical signs in males

Dose .. . Day of the dosing period _ D of __
Clinical signs the recovery Total
(mg/kg) 1 23 45 6 7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 1-7 8-14
Number of animals - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 5 5 10
0 No abnormatity in general condition
Number of animals 5555555555555 55555555555555°5 5
3.75  No abnormality in general condition
Number of animals 5555555555555 555555555555555 5
15 No abnormality in general condition
Number of animals 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 5 s 10
60 Salivation immediately after administration 000000O00O0O0O0GCO0OO0OO0OO0OO0OTI12000T1O000111 0 0 3
Clinical signs in females
( r:?;ieg | Clinical signs R Day of the dosing period —‘me})r:zo(:/iery_ Total
7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 1-7 8-14
Number of animals 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 5 5 10
0 No abnormality in general condition
Number of animals 5555555555555 55555555555553535 5
3,75  No abnormality in general condition
Number of animals 5555555555555 55555555555535553 5
15 No abnormality in general condition
Number of animals 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 5 5 10
60 Salivation immediately after administration 000000000G000CO0O0O0OGCOO0T11O0O0CT1O0T1T13T1]1 0 0 4

Parameter, number of animals with clinical signs



Table 2-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Detailed clinical observations in males

Dose 0 mg/kg 3.75 mg/kg 15 mg/kg 60 mg/kg
Observations Score "
/code Period Pre.* DI D2 D3 D4 R1°R2  Pre.D1 D2 D3 D4  Pre.D1 D2 D3 D4  Pre. DI D2 D3 D4 Rl R2
Number of animals examined 10 10 10 10 10 5 5 55 5 5 5 5 5 5 5 5 10 10 10 10 10 5 5
Home cage observations
Posture 0 10 10 8 1010 5 5 4 5 3 5 5 5 5 3 5 4 10 9 10 10 10 5 5
R 0 0 2 0 0 O 0 1 0 2 0 O 0 0 2 0 1 0 1 0 0 00 O
Locomotor - 1 0 0 5 9 3 0 0 0 0 3 1 0 0 0 2 2 2 0 2 6 9 4 0
4 9 10 105 1 2 5 5 5 5 2 4 5 5 5 3 3 8§ 10 8 4 1 1 5
Responses to handling
Behavior while removing from cage 0 0 8 10 9 10 4 5 0 5 4 5 5 0 4 5 5 5 1 9 10 10 10 5 5
2 0 2 0 1 0 1 0 0 01 0 O 0 1 0 06 O 01 0 0 0 0 O
4 i0o 0 0 0 0 0 O 5 0 0 0 O 5 0 0 0 0 9 0 0 0 0 0 O
Handling behavior 0 1 8 109 9 5 5 1 4 4 4 5 0 4 5 4 5 4 9 9 9 10 5 5
2 0o 1 0 01 0 O 01 0 0 0 01 0 0 O 0o 1 0 0 0 0 0O
4 9 1 0 1 0 O 0 4 0 1 1 O 50 0 1 © 6 0 1 1 0 0 O
Observed at the outside of home cage
Posture 0 10 10 10 10 10 5 5 55 5 55 5 5 5 55 10 10 10 10 10 5 5
Urination (frequency/30sec.) 0 9 9 9 9 9 4 4 3 4 3 5 5 5 5 5 5 5 10 9 8 1010 4 2
1 1 1 1 0 1 1 1 21 2 0 0 0 0 0 0 O 01 2 0 0 1 2
2 06 0 0 1 0 0 O 0 06 0 0 O 0 0 0 0 0 0 0 0 0 0 0 1
Defecation (frequency/30sec.) 0 9 9 9 9 10 5 5§ 3 3 4 4 5 5 4 5 5 5 10 10 10 10 10 5 5
1 1 0 1 0 0 0 O 1 11 0 0 01 0 0 O 0 0 0 0 0 0 O
2 0 1 01 0 0 0 1 1 01 0 c 00 0 0 0 0 0 0 0 0 O
a, pre-treatment (the acclimatizing period) Parameter, number of animals showed the signs

b, 1st week of the dosing period
c, 1st week of the recovery period

Posture: O, sitting or standing position; R, rearing

Locomotor: -, not determined due to the usual sleep; 4, normal

Behavior while removing form cage: 0, very easy; 2, easy (vocalization without resisting being picked up); 4, rat flinched

Handling behavior: 0, very low (no resistance, rat was easy to handle); 2, low (vocalizes but dose not resist handling); 4, moderately low (slight resistance to being handled)



Table 2-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Detailed clinical observations in females

Dose 0 mg/kg 3.75 mg/kg 15 mg/kg 60 mg’kg
Observations Score . :
/code Period Pre.” D1 ° D2 D3 D4 R1 ° R2 Pre. D1 D2 D3 D4 Pre. D1 D2 D3 D4 Pre. D1 D2 D3 D4 Rl R2
Number of animals examined 10 10 10 10 10 5 5 5 5 5 55 5 5 5 5 5 10 10 10 10 10 5 5
Home cage observations
Posture O 0o 10 9 8 7 5 4 4 5 3 4 3 5 5 3 4 5 9 10 9 9 10 5 5
R o 0 1 2 3 0 1 1 0 2 1 2 00 2 1 0 i 61 1 0 0O
Locomotor - 4 4 01 2 3 0 1 0 0 0 O 0 0 0 0 1 2 2 0 0 3 4 0
4 6 6 10 9 8 2 5 4 5 5 55 5.5 5 5 4 § 8 1010 7 1 5
Responses to handling
Behavior while removing from cage 0 2 9 9 9105 5 0 4 3 4 5 1 5 5 5 5 6 10 10 10 10 5 5
2 2 1 1 1.0 0 O 01 2 1 0 0 0 ¢ 0 O 0 0 6 0 0 0 O
4 6 0 0 0 0 0 O 5 0 0 0 0 4 0 0 0 O 100 06 6 0 0 O
Handling behavior 0 2 6 10 9 10 5 4 0 2 4 5 4 1 4 4 5 5 0 8 9 1010 4 4
2 6 1 01 0 0 1 0 01 0 1 0 01 0 0 1 1 1 6 0 0 1
4 8 3 0 0 0 0 O 5 3 0 0 0 4 1 0 0 O 9 1 0 0 0 1 O
Observed at the outside of home cage ‘
Posture (0] 10 10 10 10 10 5 5 5 55 5 5 5 5 5 55 10 10 10 10 10 5 5
Urination (frequency/30sec.) 0 9 8 101010 5 5 4 5 5 5 5 4 5 5 5 5 g8 8 9 1010 5 5
1 1 2 0 0 0 0 O 1 0 0 0 0 1 0 0 0 0 2 21 0 06 0 O
2 0O 0 o0 o0 0 0 O 0 0 0 0 O 0 0 0 0 0 0 6 0 00 0 0
Defecation (frequency/30sec,) 0 10 10 10 10 10 5 5 5 5 5 5 5 54 5 35 5 109 9 10105 5
1 0 0 0 0 0 0 O 6 0 0 0 O 0 1 0 0 O 6 01 0 0 00
2 0 0 0 0 0 0 O 0 0 0 0 O 0 0 0 0 O 01 0 0 0 0 O
a, pre-treatment (the acclimatizing period) A Parameter, number of animals showed the signs

b, Ist week of the dosing period
c, Ist week of the recovery period

Posture: O, sitting or standing position; R, rearing

Locomotor: -, not determined due to the usual sleep; 4, normal

Behavior while removing form cage: 0, very easy; 2, easy (vocalization without resisting being picked up); 4, rat flinched

Handling behavior: 0, very low (no resistance, rat was easy to handle); 2, low (vocalizes but dose not resist handling); 4, moderately low (slight resistance to being handled)



Table 3

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Functional observations in males and females (sensory reactivity to stimuli)

Sex Male Female
Dose (mg/kg) 3.75 15 60 0 3.75 15 60
Score Period D4 R2° D4 D4 D4 R2 D4 R2 D4 D4 D4 R2

Number of animals examined 10 5 5 5 10 5 10 5 5 5 10 5
Auditory

Startle response 4 10 5 5 5 10 5 10 5 5 5 10 5
Visual

Visual placing 4 10 5 5 5 10 5 10 5 5 5 10 5

Pupillary reflex 4 10 5 5 5 10 5 10 5 5 5 10 5
Proprioceptive stimuli

Righting reflex 4 10 5 5 5 10 5 10 5 5 5 10 5

a, 4th week of the dosing period
b, 2nd week of the recovery period

Parameter, number of animals showed the signs

Score 4, normal score



Table 4-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Body weight changes in males

Compound 2-Pentylanthraquinone

Dose (mg/kg) 0? 3.75 15 60

Day of the dosing period
1 1639 + 44 (10) 1658 + 64 (3 1646 + 6.7 (35) 1654 + 5.5 (10)
2 1722 + 42 (10) 1742 += 5.8 (5) 1720 = 7.4 (5 1735 += 6.1 (10)
4 1885 + 45  (10) 1922 + 76  (5) 1873 = 86 (5) 1906 + 79  (10)
8 2200 + 62  (10) 2289 + 103 (5) 2185 = 132 (%) 2255 = 90 (10
11 243.6 + 69  (10) 2541 + 106  (5) 2420 + 134 (5) 250.8 + 104  (10)
15 2769 + 120  (10) 2883 + 124  ( 3) 2721 + 136  (5) 2854 + 132 (10)
18 300.8 =+ 158 (10) 3104 + 141 (5) 2935 + 15.6 (5) 3079 =+ 15.8 (10)
22 3294 + 208  (10) 3414 = 164  (5) 3209 £ 155  (5) 3398 + 177 (10)
25 3474 + 241 (10$) 357.0 + 152 (5) 3365 + 16.9 (95) 3570 + 193 (10)
28 3653 + 25.8 (10) 3757 + 21.7 (5 3526 + 14.8 (5) 3733 + 20.6 (10)

Day of the recovery period
1 367.6 + 234  (5) 3711 + 136 (5)
4 383.6 + 244 (5) 3826 £ 146 (3)
3 401.6 £ 22.7 (5 400.7 + 18.5 (5
11 4149 == 242 (35 409.8 £ 19.0 (5
14 4265 + 257  (5) 4239 £ 213 (5)

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean + S.D. in grams
Parentheses indicate the number of animals



Table 4-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Body weight changes in females

Compound 2-Pentylanthraquinone

Dose (mg/kg) 0 3.75 15 60

Day of the dosing period
1 1387 £ 58 (10) 1356 + 7.1 ( 5) 1386 *+ 5.6 (5 1396 + 7.8 (10)
2 1447 = 5.7 (10) 1424 + 83 (5 1436 += 4.7 (3 1445 + 73 (10)
4 1553 = 7.1 (10) 1534 = 10.6 (5) 152.7 £ 8.1 (5 1548 + 8.0 (10}
8 1719 £ 79 (10) 1689 =+ 13.0 (5 175.8 =+ 13.1 (5) 172.8 + 126 (10)
11 182.1 + 11.0  (10) 1770 = 159  (5) 1839 = 138  (5) 1826 + 13.8  (10)
15 1943 <+ 13.5 (10) 1875 + 154 ('5) 1989 = 18.0 (3 196.9 + 15.8 (10)
18 2041 + 174 (10) 193.7 = 195  (5) 2103 + 212 (%) 2054 + 161  (10)
22 216.7 + 19.8 (10) 2064 + 234 (5 2274 + 264 (5) 2203 + 187 (10)
25 224.1 + 230 (10) 2122 + 214 (5 2363 * 30.0 (5 2268 + 194 (10) |
28 2349 + 25.6 (10) 2217 + 23.0 (5) 2489 * 31.1 (3 236.5 + 20.1 (10)

Day of the recovery period
1 247.1 + 273 (5) 2428 + 221  (5)
4 2554 + 290 (%) 2495 + 196  (5)
8 12623 £ 323 (5) 258.6 + 21.5 (5
11 267.8 + 304 (5) 2648 *+ 250 (3
14 2743 £ 332 . (5) 276.4 + 24.7 (5

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean + S.D. in grams
Parentheses indicate the number of animals



Table 5-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Gain in body weight in males

Compound 2-Pentylanthraquinone
Dose (mg/kg) 0 3.75 15 60
Day of the dosing period
i-2 83 + 16 (10) 84 £+ 1.8 (5) 74 = 1.6 (5) 81 = 038 (10)
2-4 163 + 24 aom 180 = 2.6 (3 152 + 1.8 (5 172 + 26 (10)
4-8 315 + 45 (10) 367 £ 45 (5) 312 £ 51 (5) 349 + 42 (10)
8-11 236 * 2.1 (10) 252 £ 20 ( 5) 235 = 1.1 (5) 253 = 26 (10)
11-15 333 + 63 (10) 342 £ 46 (95 30,1 + 4.0 (5 347 + 52 (10}
15-18 239 + 5.0 (10) 21 = 39 ) 214 + 45 (9) 224 + 4.0 (10)
18-22 287 = 59 (10) 310 £ 36 (5 275 £ 42 (95 320 + 37 (10)
22-25 180 = 43 (10) 156 + 23 (5 155 + 23 (95 172 + 33 (10)
- 25-28 179 + 4.2 (10) 188 = 6.7 (95 162 + 33 (5 163 = 1.8 (10)
Day of the recovery period
1-4 161 = 4.0 (5 115 + 4.1 (5
4-8 179 = 72 (5 181 += 4.0 (5
8-11 134 + 3.1 (5) 92 + 39 (5)
11-14 116 + 43 (5 141 £ 33 (5

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean £ S.D. in grams
Parentheses indicate the number of animals



Table 5-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Gain in body weight in females

Compound 2-Pentylanthraquinone
Dose (mg/kg) 0? 3.75 15 60
Day of the dosing period
1-2 60 + 23 (10) 6.7 + 13 (5 50 £ 1.1 (5 4.9 :I:( 2.4 (10)
2-4 106 += 2.1 (10) 11.0 + 3.0 (5) 91 + 43 (95 103 = 1.7 (10)
4-8 166 = 39 (10) 155 + 4.2 (5 231 £+ 6.0 (5) 180 + 5.1 (10)
g-11 102 + 43 (10) 81 £ 54 (3 81 = 29 (5 9.8 = 4.6 (10)
11-15 122 £ 32 (10) 10.5 + 24 (95) 150 £ 4.6 (95) 143 + 34 (10)
15-18 99 =+ 438 (10) 62 = 52 (5 113 = 34 (5 85 + 6.6 (10)
18-22 126 = 34 (10) 127 = 55 (3) 171 + 53 ()] 150 + 4.0 (10)
22-25 74 + 4.0 (10) 58 + 37 (5 9.0 + 53 (95 64 + 3.6 (10)
25-28 10.8 + 4.7 (10) 95 + 43 (3) 126 = 53 ( 5) 98 + 56 (iO)
Day of the recovery period
1-4 84 + 44 ) 67 += 7.6 (5
4-8 68 = 44 (5) 91 = 29 (5)
8-11 56 = 59 (5 62 + 5.1 (5
11-14 65 = 40 (5 116 + 59 (5

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean £ S.ID, in grams
Parentheses indicate the number of animals



Table 6-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Food consumption in males

Compound 2-Pentylanthraquinone

Dose (mg/kg) 0% 3.75 15 60

Day of the dosing period
1-2 214 = 16 (10) 204 £ 18 (5 210 = 1.6 (5) 207 + 20 (10
8-9 220 = 15 (10) 28 = 22 (5 218 = 13 (5) 228 + 13 (10)
15-16 , 240 + 24 (10 231 = 23 (%) 25 + 26 (5) 238 + 21  (10)
22-23 260 £ 24 (10) 244 + 4.1 (5) 219 + 0.6 (9 249 + 3.0 (10)

Day of the recovery period
1-2 268 = 20 (5) 276 £ 2.1 (5)
8-9 286 + 26  (5) 286 + 12 (5)

a), vehicle control {corn oil, 5 mL/kg)
Values represent at mean + S.D. in grams
Parentheses indicate the number of animals



Table 6-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Food consumption in females

Compound 2-Pentylanthraquinone
Dose (mg/kg) 0% 3.75 15 60
Day of the dosing period
1-2 183 += 1.0 (10) 176 = 1.8 (5 176 = 0.9 (5 173 + 1.1 10y
8-9 170 + 24 (10) 174 £ 19 (5 171 = 3.2 (5 177 £ 13 (10)
15-16 179 + 23 (10) 164 = 20 (5 191 £ 18 (5) 165 = 19 (10
22-23 186 + 3.2 (10) 148 = 1.1 (5 179 + 3.1 (5) 170 + 2.1 (10)
Day of the recovery period
1-2 217 £ 27 (5 215 = 1.1 (5)
©8-9 216 + 3.8 ) 228 + 1.5 (95

a), vehicle conirol (corn oil, 5 mL/kg)
Values represent at mean  S.D. in grams
Parentheses indicate the number of animals



Table 7-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Urinalysis in males and females on day 23 of the dosing period

Sex Males Females
Compound 2-Pentylanthraquinone 2-Pentylanthraquinone
Dose (mg/kg) 0? 3.75 15 60 0? 375 15 60
Number of animals examined 10 5 5 10 10 5 5 10
Quality
Color Iy 10 5 7 10 5 5 8
y 0 1 0 3 0 0 0 2
Turbidity - 10 5 5 10 10 5 5 10
pH 5.5 0 1] ] 0 1 1 0 0
6.0 0 0 0 0 0 0 0 2
6.5 1 0 0 0 1 1 1 2
7.0 2 1 4 4 4 2 1 I
7.5 1 1 1 5 2 1 1 4
8.0 2 0 0 0 1 0 1 0
8.5 3 2 0 1 [ 0 1 0
9.0 1 1 0 0 0 0 0 i
Protein - 0 0 0 0 4 1 0 2
+ 0 0 0 0 0 1 2 0
+ 4 3 2 4 6 2 1 5
++ 6 2 3 6 0 1 2 3
Glucose - 10 s 5 10 10 5 5 10
Ketone - i 1 1 2 7 2 2 6
+ 5 3 1 5 3 3 3 4
+ 3 1 3 3 0 0 0 0
++ 1 0 0 c 0 0 0 0
Bilirubin - 10 4 5 8 10 5 5 7
0 1 0 2 0 0 0 3
Occult blood - 10 5 5 10 10 5 5 10
Urobilinogen + ' 5 4 3 6 5 2 2 5
+ 5 1 2 4 5 3 3 5
Microscopic examination of urinary sediment
Red blood cells - 10 5 5 10 10 5 5 10
Crystal - 1 0 0 0 2 [ 1 1
+ 9 5 5 10 8 4 4 9
Cast - 10 5 5 10 10 5 5 10
White blood cells - 10 5 5 10 10 5 5 10
Epithelial cells - 10 5 5 10 10 5 5 10
a), vehicle control (corn oil, SmL/kg) Glucose: -, negative
Caolor: ly, light yellow; y, yellow Urobilinogen: +, 0.1 EU/dL; +, 1.0 EU/dL
Turbidity, ketone, bilirubin and occult blood: -, negative; =, trace; +, slight; ++, moderate; +++, marked Crystal and epithelial cells: -, not observed; +, a few

Protein: -, negative, =, trace; +, 30 mg/dL; ++, 100 mg/dL
Red blood cells, white blood cells and Cast (count/3 visual field): -, not observed; +, [-10; +, 10-100



Table 7-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Urinalysis in males and females on day 11 of the recovery period

Sex Males Females
Compound 2-Pentylanthraguinone 2-Pentylanthraquinone
Dose (mg/kg) o2 60 oo 60
Number of animals examined 5 5 5 5
Quality
Color ly 5 5 5 5
Turbidity - 5 5 5 5
pH 6.5 0 0 1 0
7.0 5 3 0 1
7.5 0 1 2 3
8.0 0 0 1 1
85 0 1 1 0
Protein - 0 0 5 3
+ 0 0 0 1
+ 3 3 0 1
++ 2 2 0 0
Glucose - 5 5 S S
Ketone - 1 1 5 5
+ 0 2 0 0
+ 4 2 0 0
Bilirubin - 5 5 5 S
Occult blood - 5 5 5 5
Urobilinogen * 3 1 5 3
+ 2 4 0 2
Microscopic examination of urinary sediment
Red blood cells - 5 5 5 5
Crystal - 0 0 2 0
+ 5 5 3 5
Cast - 5 5 S 5
White blood cells - 5 S 5 5
Epithelial cells - 4 4 5 5
+ i 1 0 0

a), vehicle control (corn oil, SmL/kg)
Color: ly, light yellow

Turbidity, ketone, bilirubin and occult blood: -, negative; +, trace; -+, slight; ++, moderate; +++, marked

Protein: -, negative; =, trace; +, 30 mg/dL; ++, 100 mg/dL

Red blood cells, white blood cells and Cast {count/3 visual field): -, not observed; +, 1-10; +, 10-100

Glucose: -, negative
Urobilinogen: +,0.1 EUAL, +, 1.0 EU/dL
Crystal and epithelial cells: -, not observed; &+, a few



Table 8-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats
Hematological findings in males and females at the end of the dosing period

Compound 2-Pentylanthraquinone

Dose (mg/kg) oY 3.75 15 60

Males
RBC (x10%/uL) 729 x 43 %) 744 £ 40 ®) 710 £ 33 (5) 691 £ 33 (5)
Hemoglobin (g/dL) 147 £ 07 (&) 151 £ 07 (5 141 £ 05  (5) 141 £ 04 ®
Hematocrit (%) 440 £ 22 (5) 451 = 19 (%) 422 = 16 (5 22+ 13 (%)
MCV (fL) 603 = 15 (%) 606 £ 15 ®) 595 + 21 ) 610 = 1.1 (5)
MCH (pg) 202 = 05 (5 204 = 04 (5 199 + 08  (5) 205 £ 0.5 ®)
MCHC (g/dL) 334 £ 02 (5 337 = 04 (5 334 = 03 (5 336 = 0.3 (5)
Reticulocyte (%) 18 & 04 (5 25 % 07 (5 23 = 06 (5 25 + 08 (5)
Platelet (x10%/uL) 1107 £ 114 (5) 109.5 + 8.1 (5) 1142 £ 94 (5) 1173 = 83 &)
PT (sec) 179 = 3.7 ) 203 = 3.1 3) 237 £ 25* (5 251 £ 3.6%  (5)
APTT (sec) 232+ 26 (5 251 £ 24 (5 254 £ 20 (5 263 + 2.4 5)
WBC (x10%/4L) 842 x 186 (5 860 = 156 (5) 902 = 220 (5) 829 £ 310 (5
Neutrophil (%) 16 £ 5 ) 12 £ 4 5) 9.+ 2% (5 15+ 3 (5)
Eosinophil (%) 1+ 0 ) 1+ 0 ) 1+ 0 5) 10 5)
Basophil (%) 0+ 0 ) 0+ 0 ) 0E 0 ) 0+ 0 (5)
Monocyte (%) 4+ 3 ®) 4+ 1 (5) 2+ 0 ©) 3z 2 ®
Lymphocyte (%) 78 £ 4 ) 84 + 4 ) 88 £ 2% (5) 81 + 4 ©)

Females
RBC (x10%/uL) 710 £ 21 ) 700 £ 42 (5) 709 = 18 (4) 694 = 56 (5)
Hemoglobin (g/dL) 142 = 03 (5 142 = 06 (5 143 = 03 (& 141 = 08 )
Hematocrit (%) 421+ 10  (5) 419 £ 22 (5 26+ 10 @ 420 + 23 5)
MCV (fL) 592 16 (5 599 = 20 (5 600 £ 05 (4 606 = 2.0 ®
MCH (pg) 200 = 05 ) 202 £ 09 (5) 201 £ 01 4 203 £ 0.7 %)
MCHC (g/dL) 337+ 01 (5) 38+ 08 (5 335+ 02 4 315 02 (5)
Reticulocyte (%) 15 = 05 ) 14 + 1.0 ) 12 £ 04 4) 14 £ 02 &)
Platelet (x10"/pL) 1118 £ 92 ©) 1144 £ 101 (5) 1133 + 89 4) 1066 = 127  (5)
PT (sec) 126 £ 04 (5 127 £ 16 (5 123 £ 05 (4 132 = 1.0 (5)
APTT (sec) 212 & 25  (5) 213 + 28 (5) 211 = 06 (4) 241 + 18 (5)
WBC (x102/uL) 599 £ 279 (5 612 £ 9.6 5) 609 = 212 (4 640 = 11.1 S)
Neutrophil (%) 11 = 6 5) 18 + 12 ) 24 % 10 4 9+ 3 (3)
Eosinophil (%) 1+ 0 %) 1+ 0 (&) 2 £ 1 @ 1+ 0 (5)
Basophil (%) 0% 0 (5) 0 £ 0 (3) 0+ 0 @ 0+ 0 5
Monocyte (%) 3+ 1 (5) 3+ 1 (5) 6 £ 2% )] 2+ 1 &)
Lymphocyte (%) 85 + 6 ) 77+ 14 (5 69 = 10 (4 88 + 3 (5)

a), vehicle control (corn oil, 5 mL/kg) * significant difference from control, p<0.05
Values represent at mean = S.D. **_significant difference from control, p<0.01

Parentheses indicate the number of animals



Table 8-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Hematological findings in males and females at the end of the recovery period

Compound 2-Pentylanthraquinone

Dose (mg/kg) i 60

Males
RBC (x10%uL) 806 + 12 (5) 765 £ 31*  (5)
Hemoglobin (g/dL) 153 £ 03 (5 146 = 05% (5
Hematocrit (%) 453 £ 09  (5) 437 = 20 (5
MCV (fL) 562 = 05 (5 571 = 24 (5)
MCH (pg) 189 = 03 (5 190 = 08  (5)
MCHC (e/dL) 336 £ 06 (5 333 = 03 (5
Reﬁculocyté (%) 28 + 06 (5 33 12 (5)
Platelet (x10%/uL) 1208 = 103 (5) 1053 £ 160  (5)
PT (sec) 234 £ 116 (5) 228 = 60 (5
APTT (sec) 248 = 39 (5 251 £ 14 (5)
WBC (x10%uL) 1188 + 185 (5) 1249 = 311 (5
Neutrophil (%) 9 % 3 ) 11+ 5 ©)
Eosinophil (%) 1+ 0 ®) 1+ 0 )
Basophil (%) 0% 0 (5) 0% 0 ®)
Monocyte (%) 4 £ 2 () 4 £ 2 (5)
Lymphocyte (%) 86 + 4 %) 84 + 5 )

Females
RBC (x10%/uL) 745 + 14 ) 715 £ 26 &)
Hemoglobin (g/dL) 44 = 04 (5 139 £ 06 (5
Hematocrit (%) 428 = 1.0 (5 411 = 21 5)
MCV (L) 575 £ 07 (5 575 = 24 (5)
MCH (pg) 193 = 04 (5 194 = 07 (5
MCHC (g/dL) 336 £ 04 (5) 339 = 04 (5
Reticulocyte (%) 14 £ 04 5) 1.9 £+ 05 %)
Platelet (x10%uL) 1076 £ 100 (5 1123 + 83 *)
PT (sec) 123 £ 04 (5 123 £ 05 (5
APTT (sec) 197 £ 1.0 (5 192 + 12 (%)
WBC (x10%/L) 636 £ 13.7 (5) 708 £ 125 (5
Neutrophil (%) 10 £ 5 (6] 10 £ 4 ®)
Eosinophil (%) 1+ 0 8] 1+ 0 &)
Basophil (%) 0 £ 0 5) 0‘ + 0 5)
Monoeyte (%) 4= 2 (5) 3+ 1 5)
Lymphocyte (%) 85 & 7 5) 86 = 6 )

a), vehicle control (corn oil, 5 mL/kg)

Values represent at mean = S.D.,
Parentheses indicate the number of animals

* significant difference from control, p<0.05



Table 9-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats
Biochemical findings in males and females at the end of the dosing period

Compound 2-Pentylanthraquinone

Dose (mg/kg) ov 3.75 15 60

Males
Total protein (g/dL) 55 £ 0.1 (5) 55 & 02 (%) 53 £ 02*% (5) 53 + 0. (5)
Albumin (/dL) 36 £ 0.1 (5) 37 % 03 () 36 = 02 (5) 35 & 0.1 (5
AIG 190 £ 0.19 (5) 200 £ 034 (5) 215 £ 026 (5) 1.94 = 025 (5)
BUN (mg/dL) 16 = 3 (5) 14 = 2 5y . 13 & 2 5) 15+ 2 (5)
Creatinine (mg/dL) 06 = 0.1 (5) 06 = 0.1 (5) 06 = 00 ) 07 £ 00 (%)
Glucose (mg/dL) 159 + 14 (%) 162 = 9 (5) 149 = 6 (5) 161 = 5 5)
Total cholesterol (mg/dL) 44 = 10 ) 46 = 5 5) 40 = 10 5 44 = 10 5)
Triglyceride (mg/dL) 23+ 8 5) 8 12 (5 25 % 12 (5) 17 = 6 (5)
Total bilirubin (mg/dL) 002 = 001 (5) 002 = 000 (5) 002 £ 000 (5) 002 = 001 (5)
Inorganic phosphorus (mg/dL) 70 £ 05 (5) 69 = 03 (5) 72 £ 05 (5) 71 = 0.9 5
Ca (mg/dL) 94 + 0.2 %) 95 + 03 (5) 92 = 0.1 (5) 93 £ 03 s
Na (mEq/L) 1429 £ 07 ) 1419 = 0.9 5) 1424 = 0.7 (5) 1423 £ 1.1 (5)
K (mEq/L) 387 £ 019 (%) 388 £ 033 (5) 3.82 = 0.17 (5 390 = 033 (5)
Cl (mEq/L) 1059 + 0.8 Q) 1054 = 1.7 (5) 1063 = 0.8 5) 1052 = 09 (5)
ALP (U/L) : 354 + 68 ) 286 £ 62 (5) 413 £ 21 5y 268 + 45* (5)
ALT (U/L) 24 % 6 ®) 27 + 8 ®) 23+ 3 ) 24 3 &)
AST (U/L) 56 £ 7 (5) 60 = 15 ®) 9+ 6 ® 5 £ 5 (5}
y-GTP (U/L) 1+ 1 (5) 1+ 1 %) 1 £ 1 %) 1+ 1 (5)

Females
Total protein (g/dL) 58 = 03 5) 55 + 03 () 59 £ 02 4) 58 = 02 5)
Albumin (g/dL) 39 = 0.2 %) 38 £ 02 (5) 37 = 03 (4) 39 £ 02 (5)
AIG 215 £ 031 (%) 214 £ 030 (5) 175 £ 032 (4 203 £ 025 (5}
BUN (mg/dL}) 21 = 3 (5) 19 £+ 3 %) 20 = 2 “ 19 £ 2 (5)
Creatinine (mg/dL) 07 £ 0.1 5) 07 £ 00 (5) 07 £ 0.1 “) 07 = 01 (5)
Glucose (mg/dL) 130 £ 8 (5) 136 £ 23 5) 132 £+ 24 (45 129 = 10 (5)
Total cholesterol (mg/dL) 52 = 14 ) 46 + 9 [&)] » 56 + 14 ) 53 £ 9 (5)
Triglyceride (mg/dL) 19 £ 14 (5) I+ 5 5) 22 + 16 [G)] 12 + 4 %)
Total bilirubin (mg/dL) 005 = 0.02 (5) 0.05 £ 002 (5) 004 £ 0.01 4 0.04 = 0.01 (5)
Inorganic phosphorus (mg/dL) 63 £ 06 (5) 65 = 04 (5) 65 + 0.8 “) 68 = 05 (5)
Ca (mg/dL) 92 £ 05 5 93 + 03 3) 96 = 02 (4) 95 + 02 (5)
Na (mEq/L) 1410 £ 0.8 ©) 1417 = 14 (5) 1406 £ 1.3 @ 1412 £+ 09 (5
K (mEq/L) 376 £ 035 (5) 374 £ 032 (5) 361 £ 022 (4 374 £ 026 %)
Cl (mEq/L) 1071 + 12 (5) 1079 £ 1.7 (5) 1064 + 1.1 @ 107.1 £ 1.2 (5)
ALP (U/L) 222 = 59 (5) 207 + 54 (5) 207 £ 17 &) 185 + 44 (5)
ALT (U/L) 21 £ 2 (5) 21 £ 4 5) 23 £ 2 4) 24 £ 5 (5)
AST (U/L) 60 £ 6 5 . 58 £ 7 (5) 56 £ 5 (4) 59 + 8 (%)
y-GTP (U/L) 1 £ 1 ) 1+ 1 (5) 1 £ 1 4) 1 £ 1 %)

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean + S.D. *_ significant difference from control, p<0.05
Parentheses indicate the number of animals



Table 9-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats
Biochemical findings in males and females at the end of the recovery period

Compound 2-Pentylanthraquinone

Dose (mg/kg) 0” 60

Males
Total protein (g/dL.) 58 £ 01 (%) 56 £ 04 (5)
Albumin (g/dL) 37 £ 02 5) 35 & 02 (5)
AIG 174 £ 022 (5) 1.67 = 0.15 (5)
BUN (mg/dL) 16 % 1 5) 17 £+ 2 )
Creatinine (mg/dL) 07 =+ 01 ) 07 £ 0.1 (3)
Glucose (mg/dL) 160 = 16 (5) 163 + 20 5)
Total cholesterol (mg/dL) 52 £ 9 () 46 = 3 )
Triglyceride (mg/dL) 29 £ 6 5) 32+ 15 (©)
Total bilirubin (mg/dL) 005 £ 002 (5) 0.05 £ 001 (6))
Inorganic phosphorus (mg/dL) 7.1 & 05 %) 74 & ‘0‘7 (6]
Ca (mg/dL) 9.1 £ 03 (5) 90 = 02 %)
Na (mEq/L) _ 1431 £ 10 (5) 1423 + 09 5)
K (mEq/L) 402 = 028 (5 405 = ' 0.20 5)
Cl1 (mEq/L) 1057 =+ 10 ) 1046 £ 12 (&)
ALP (U/L) 245 = 38 ®) 252 £ 43 ®)
ALT (U/L) 26 £ 6 (&) 25 £ 6 (5)
AST (U/L) 62 £ 8 5) 58 £ 9 (5)
v-GTP (U/L) 2+ 1 ) 1+ 0 (5)

Females
Total protein (g/dL). 60 = 02 ) 60 = 03 (5)
Albumin (g/dL) 41 + 04 (5) 39 £ 02 (&)
AIG 2,13 £ 040 (5) 191 = 017 (5)
BUN (mg/dL) 21 £ 3 (5) 19 = 1 (5)
Creatinine (mg/dL) 07 + 01 %) 07 = 00 )
Glucose (mg/dL) 163 + 13 (&) ' 142 = 12% ®
Total cholesterol (mg/dL) 69 + 13 (5) 60 = 8 (5)
Triglyceride (mg/dL) 31 + 18 (5) ) 21 £ 6 (5)
Total bilirubin (mg/dL) 0.06 £ 0.02 (5) 0.07 = 001 (5)
Inorganic phosphorus (mg/dL) 54 = 09 (5) 61 = 0.7 (5)
Ca (mg/dL}) 91 = 03 &) 93 £ 02 )
Na (mEq/L) 1422 = 12 (5 1417 = 03 5)
K (mEgq/L) . 393 £ 028 (5 410 = 038 (5)
Cl (mEq/L) 107.0 = 12 * 1067 = 0.9 3)
ALP (U/L) 121 = 19 (5) 141 £ 19 (5)
ALT (U/L) 15 £ 3 (5) 15 £ 2 &)
AST (U/L) 56 £ 13 &) 53 % 7 (5)
v-GTP (U/L) 2% 1 S 2+ 1 3)

a), vehicle control (corn oil, 5 mL/kg) *_ significant difference from control, p<0.05

Values represent at mean % S.D.
Parentheses indicate the number of animals



Table 10-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Absolute organ weights in males and females at the end of the dosing period

Compound 2-Pentylanthraquinone

Dose (mg/kg) o 3.75 15 60

Males
Terminal
body weight (g) 3403 + 304 %) 3463 £ 187  (5) 328.1 = 13.7 (@] 3506 + 21.1 (5)
Brain (mg) 1869.7 = 180  (5) 1955.8 + 29.3 (5) 1947.5 = 1564  (5) 19154 = 96.7 ()
Thymus (mg) 5051 £ 1093  (5) 513.0 + 1257  (5) 5194 £ 658  (5) 5360 £ 1085 (5
Heart (mg) 11704 = 1170 (5) 12020 = 1311 (5) 11385 + 151.1 (5 11453 % 1221 (5)
Liver (mg) 117259 + 13756 (5) 12016.7 + 683.5 ) 110252 = 515.8 (5) 13687.2 = 1158.5% (5)
Kidneys (mg) 26183 = 2856 (5) 2810.8 = 386.0 (5) ‘2668.0 + 1132 (5) 28399 * 1575 3)
Spleen (mg) 7214 % 811 (5) 759.8 x 973 ()] 763.1 £ 1206 5) 881.8 = 210.3 5)
Thyroid gland (mg) 133 =+ 26 5) 186 £ 53 5) 18.0 £ 09 (5) 17.8 £ 1.9% (5)
Adrenal glands (mg) 52.1 + 80 ) 555 + 8.6 5) 461 % 7.7 (5) 508 = 72 (5)
Testes (mg) 29395 + 268.1 5) 31949 = 4249 5) 2920.1 £ 2503 3 3054.1 = 161.8 . (5)
Epididymides (mg) 738.0 + 62.3 ) 737.0 + 88.1 ) 7123 £ 379 5) 7278 £ 543 (5)

Females
Terminal
body weight (g) 2054 + 194 (5) 2049 + 222 (5) 2274 £ 303 (5) 2119 £ 154 5)
Brain (mg) 17592 + 784 (5 1770.8 £ 574  (5) 18152 + 1017 (5) 17455 + 437 ()
Thymus (mg) 4411 =382 (5) 4120 = 1014 (5) 4285 + 818 (5) 5365 + 718 (5)
Heart (mg) 756.8 + 86.4 (5) 736.8 = 90.6 5) 829.9 :1: 150.5 (5) 747.8 x 54.1 {5)
Liver (mg) 6711.1 + 8902 (5) 6695.9 * 10354 (5) 80973 + 14389 (5) 75457 £ 856.5 3
Kidneys (mg) 16837 = 744 (5) 1706.8 + 2164  (5) 19003 % 1958  (5) 17766 + 99.0 (5)
Spleen (mg) 4533 = 499 (5 5245 = 815  (5) 5005 + 1446  (5) 4853 + 613 (5)
Thyroid gland (mg) 133 = 34 (5) 152 + 05 (%) 138 = 3.6 5) 146 + 33 )
Adrenal glands (mg) 66.8 = 10.0 (5) 612 £ 70 (5) 69.7 = 10.6 (5) 575 £ 72 %)
Ovaries (mg) 81.0 £ 83 (5) 844 £ 76 (5) 79.5 £ 102 €] 898 = 7.7 (5)

a), vehicle control (corn oil, 5 mL/kg) *, significant difference from control, p<0.05

Values represent at mean £ S.D.
Parentheses indicate the number of animals



Table 10-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Absolute organ weights in males and females at the end of the recovery period

Compound 2-Pentylanthraquinone

Dose (mg/kg) o 60

Males
Terminal :
body weight (g) 3914 + 225 ) 3914 + 185 )
Brain (mg) 1929.8 = 97.7 (5) 19204 + 594 (5)
Thymus (mg) 368.8 = 83.5 (5) 4165 = 119.5 (5)
Heart (mg) 12312 + 1190  (5) 1273.8 + 954 )
Liver (mg) 12134.8 + 10834 (5) 12209.8 + 890.4 (5).
Kidneys (mg) 29214 * 64.8 ) 30936 = 1911 (5)
Spleen (mg) 744.1 * 55.8 ) 8353 = 73.0 5)
Thyroid gland (mg) 151 % 35 (5) ' 185 = 28 )
Adrenal glands (mg) 544 £ 44 5) 559 & 53 5)
Testes (mg) 2989.8 £ 168.7 (5) 31851 + 259.2 (5)
Epididymides (mg) 961.3 + 36.1 5) 891.9 = 24.9%  (5)

Females
Terminal
body weight (g) 2521 % 305 (5 2503 + 21.8 (5)
Brain (mg) 1829.0 + 58.1 (%) 1842.0 + 57.8 5
Thymus (mg) 4375 = 64.7 (5) v 457.8 + 1739  (5)
Heart (mg) 8384 + 1092  (5) 859.0 + 66.8 (5)
Liver (mg) 8003.8 * 14334 (5) 8029.0 + 9446  (5)
Kidneys (mg) 18673 % 1392  (5) 2054.5 + 2504 (5)
Spleen (mg) ‘ 5239 £ 1514 (5) 5903 = 44.7 3)
Thyroid gland (img) 16.1 = 20 ) 162 = 3.5 (&)
Adrenal glands (mg) 69.5 = 132 ) 69.1 = 7.7 5)
Ovaries (mg) 823 + 16.8 (5) 95.9 & 182 5)

a), vehicle control (corn oil, 5 mL/kg) *, significant difference from control, p<0.05
Values represent at mean = S.D. **, significant difference from control, p<0.01

Parentheses indicate the number of animals



Table 11-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Relative organ weights in males and females at the end of the dosing period

Compound 2-Pentylanthraquinone

Dose (mg/kg) oY 3,75 15 60

Males
Terminal
body weight (g) 3403 = 304 5) 3463 = 187 (5) 3281 £ 137 &) 350.6 % 210 {5)
Brain (mg/g) 5.530 £ 0.500 5) 5.660 + 0.303 (5) 5947 £ 0.576 (5) 5481 = 0453 (35)
Thymus (mg/g) 1490 + 0345  (5) 1483 + 0363  (5) 1582 # 0170  (5) 1.539 + 0359  (5)
Heart (mg/g) 3.438 £ 0.089 5) 3.468 £ 0.289 %) 3471 + 0438 3) 3.26;7 + 0274 . (5)
Liver (mg/g) 34458 + 2562  (5) 34751 + 2.184  (5) 33611 + 1.148  (5) 38.993  1.096** (5)
Kidneys (mg/g) 7.699 + 0.559  (5) 8.093 + 0.684  (5) 8.137 * 0.333 (5) 8.113 £ 0446  (5)
Spleen (mg/g) 2122 + 0164  (5) 2.188 = 0.184  (5) 2338 + 0453  (5) 2516 + 0577 (5)
Thyroid gland (mg/g) 0.039 = 0006  (5) 0.055 % 0.015  (5) 0.055 + 0.002%¢ (5) 0051 + 0.005  (5)
Adrenal glands (mg/g) 0154 = 0.026  (5) 0.161 + 0.030  (5) 0.141 £ 0025 (5) 0.144 = 0015  (5)
Testes (mg/g) | 8.656 = 0.617 (5) 9.199 £ 0.759 (5) 8910 % 0.803 (5) 8.736 + 0.680 (5)
Epididymides (mg/g) 2173 = 0.146  (5) 2123 £ 0157  (5) 2177 + 0187  (5) 2080 + 0.163  (5)

Females
Terminal
body weight (g) 2054 £+ 194 ) 2049 £ 222 5) 2274 £ 303 (5) 2119 £ 154 [6))
Brain (mg/g) 8.611 + 0.678 (5) 8718 = 0.947 (5) 8.062 £ 0.790 5) 8275 % 0.651 5
Thymus (mg/g) 2161 = 0240  (5) 2019 = 0465  (5) 1.883 = 0244  (5) 2542 + 0379 (5)
Heart (mg/g) 3683 + 0199  (5) 3598 + 0245  (5) 3650 + 0463  (5) 3.533 + 0163 (5)
Liver (mg/g) 32,652 + 2721  (5) 32,575 & 2218 (5) 35567 + 4.354  (5) 35550 = 1.867  (5)
Kidneys (mg/g) 8240 = 0627  (5) 8325 + 0406  (5) 8393 + 0503  (5) 8418 + 0705  (5)
Spleen (mg/g) 2217 = 0.266 *) 2,562 + 0317 (5) 2,170 + 0352 () 2,286 + 0.167 )
Thyroid gland (mg/g) 0.065 + 0.020  (5) 0.075 + 0.009  (5) 0.062 = 0.018  (5) 0.069 + 0.015  (5)
Adrenal glands (mg/g) 0.328 = 0.066 (5) 0.300 = 0.029 (5) 0.309 = 0.048 (5) 0.272 £ 0030 (5)
Ovaries (mg/g) 0397 = 0056  (5) 0.417 £ 0070  (5) 0354 * 0060  (5) 0425 + 0034  (5)

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean  S.D.
Parentheses indicate the number of animals

* significant difference from control, p<0.05

**_significant difference from control, p<0.01



Table 11-2

Twenty-¢ight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Relative organ weights in males and females at the end of the recovery period

Compound 2-Pentylanthraquinone

Dose (mg/kg) o 60

Males
Terminal
body weight (g) 3914 + 22.5 ®) 3914 + 185 (5)
Brain (mg/g) 4934 % 0186  (5) 4914 = 0241  (5)
Thymus (mg/g) 0.951 £ 0252 (5) 1.055 + 0.265 )
Heart (mg/g) 3.149 + 0311 %) 3.253 + 0.162  (5)
Liver (mg/g) 30999 £ 2.186 ) 31.171 £ 1.100 (5)
Kidneys (mg/g) 7479 = 0382  (5) 7.921 = 0.658 (5)
Spleen (mg/g) 1.910 % 0.231 (5) 2.141 £ 0.244 (5)
Thyroid gland (mg/g) 0.039 + 0.011 ®) 0.047 + 0.006  (5)
Adrenal glands (mg/g) 0.139 + 0.015 ) 0.144 + 0.020 5)
Testes (mg/g) 7678 = 0872  (5) 8152 + 0750  (5)
Epididymides (mg/g) 2462 + 0.168 ) 2282 + 0.100 (5)

Females
Terminal
body weight (g) 252.1 £ 30.5 ) 2503 + 21.8 5)
Brain (mg/g) 7329 + 0788  (5) 7.388 + 0460  (5)
Thymus (mg/g) 1.748 + 0259  (5) 1.810 = 0.591 5)
Heart (mg/g) 3336 + 0354  (5) 3446 £ 0336  (5)
Liver (mg/g) 31.648 + 2.856 &) 32,076 + 2.714 (5)
Kidneys (mg/g) 7474 = 0881  (5) ’ 8204 = 0702 (5)
Spleen (mg/g) 2.067 £ 0.464 () 2.363 + 0.135 (5)
Thyroid gland (mg/g) 0.064 + 0.005 5) 0.064 + 0.012 (5)
Adrenal glands (mg/g) 0.276 + 0.041 (5) 0277 £ 0.030 (5)
Ovaries (mg/g) 0324 + 0029 (5 0.381 & 0.051 (%)

a), vehicle control (corn oil, 5 mL/kg)
Values represent at mean = S.D.
Parentheses indicate the number of animals



Table 12-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Macroscopical findings in males at the end of the dosing period

Dose 0 mg/kg 3.75 mg/kg 15 mg/kg 60 mg/kg
Grade - + - + - + -
(Forestomach) [ 5] [ 5] [ 5] 5]

Increase thickness, mucosa 5 0 5 0 5 0 4

-, negative; +, positive. '

[ 1, number of animals examined.

No significant changes were observed in organs unless otherwise described above.
Macroscopical findings in females at the end of the dosing period
Dose 0 mg/kg ‘ 3.75 mg/kg 15 mg/kg 60 mg/kg
Grade - + - + - + -
(All organs) [ 51 [ 51 [ 5] 51

No remarkable change

-, negative; +, positive.

[ ], number of animals examined.



Table 12-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Macroscopical findings in males at the end of the recovery period
Dose 0 mg/kg 60 mg/kg
Grade - + - . +
(All organs) [ 5] [ 5]

No remarkable change

-, hegative; +, positive.
[ 1, number of animals examined.

Macroscopical findings in females at the end of the recovery period

Dose 0 mg/kg 60 mg/kg

Grade ‘ - + - +
(All organs) [ 5] [ 51
No remarkable change

-, negative; +, positive.
[ 1, number of animals examined.



Table 13-1-1 :
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Histological findings in males at the end of the dosing period

Dose 0 mg/kg , 3.75 mg/kg 15 mg/kg 60 mg/kg

Grade - * 4+ +++++ Pos. - % + +++++ Pos. - = 4+ +++++ Pos. - =+

Pos.

(Liver) (51 [51 [5] [51]
Hypertrophy, hepatocyte, centrilobular 500 00 0 5 0
Single cell necrosis 0 0 0 0
Fatty change, periportal 2 3 0 0 0 3 31 2 4 1 0 0 O

(Kidney) (5] [5]

Basophilic tubule
Hyaline droplet
Cellular infiltration, lymphocyte 4 1 0 0 O 1 4

(Spleen) [5] (5]
Hematopoiesis, extramedullary 01 3 1 0 5 0 0 4 1 O

(Heart) [51] [5]

Myocardial degeneration/fibrosis 4 1 0 0 O 1 50 0 0 0

(Prostate) [51] [51]

Cellular infiltration, lymphocyte 4 0 1 0 0 1 ’ 4 0 0 1 O

(Thymus) [51 " [51]

No remarkable change

(Stomach) [51 [5]
No remarkable change

(Brain) [5] [5]
No remarkable change

(Spinal cord) [5] [5]
No remarkable change

(Ileum) (5] [51
No remarkable change

(Colon) [51 [51]

No remarkable change

(Adrenal gland) (5] [5]
No remarkable change

‘(Thyroid gland) [5] [51]
No remarkable change

(Trachea) [51] {51
No remarkable change

(Lung & Bronchus) (51 [5]

No remarkable change
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-, negative; =, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.

[ 1, number of animals examined.
#, p<0.05 by Fisher's exact test.



Table 13-1-1 (continued)
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Histological findings in males at the end of the dosing period

Dose 0 mg/kg 3.75 mg/kg 15 mg/kg 60 mg/kg

Grade - *= + 4+++++ Pos. - * + +++++ Pos. - = + +++++ Pos. - * 4+ +++++ Pos.

(Testis) [5] [5]
No remarkable change : .

(Epididymis) [5] [5]
No remarkable change

(Urinary bladder) [5] [51]
No remarkable change ‘

(Submandibular lymphnode) [5] {5]
No remarkable change

(Mesenteric lymphnode) [5] [5]
No remarkable change

(Sciatic nerve & Gastrocnemial muscle) [5] [51
No remarkable change

(Bone marrow of fernur) [5] [5]
No remarkable change _

(Pancreas) [51 (51
No remarkable change .

(Submandibular & sublingual gland) [5] : [5]
No remarkable change :

(Pituitary gland) [5] [51]
No remarkable change

(Eye) [5] (5]

No remarkable change

-, negative; +, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.
[ 1, number of animals examined.
#, p<0.05 by Fisher's exact test.



Table 13-1-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Histological findings in females at the end of the dosing period

Dose 0 mg/kg . 3.75 mg/kg 15 mg/kg 60 mg/kg
Grade - %+ 4+ 4+++++ Pos. - * + +++4+ Pos. - % 4+ 4+++++  Pos. - * + +++++ Pos.
(Liver) ' [51] (51 [51] [51]
Fatty change, periportal 2 3 0 0 O 3 0 2 3 00 5 2 21 0 0 3 1 2.2 0 0 4
(Kidney) [51 [51]
Basophilic tubule 4 1 0 0 0 1 2 3 0 0 0O 3
Cellular infiltration, lymphocyte 32 0 00 2 3 2 0 0 0 2
(Spleen) [5] (5]
Hematopoiesis, extramedullary 0 5 0 0 O 5 ' 0 5 0 0 0 5
(Brain) [51] [51]
No remarkable change
(Spinal cord) {51 [5]
No remarkable change
(Stomach) (5] (5]
No remarkable change
(lleum) [5] (51
No remarkable change
(Colon) [5] {51,
No remarkable change
(Adrenal gland) (5] {51
No remarkable change :
(Heart) [5] [5]
No remarkable change '
(Thymus) [51 [51]
No remarkable change
(Thyroid gland) ) [51 (5]
No remarkable change .
(Trachea) [5] (51
No remarkable change
(Lung & Bronchus) [51 (5]

No remarkable change

-, negative; #*, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.

[ 1, number of animals examined.



Table 13-1-2 (continued}
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Histological findings in females at the end of the dosing period

Dose 0 mg/ke » 3.75 mg/kg 15 mg/kg 60 mg/kg

Grade - #* + 4++4+4++ Pos. - % + +++++ Pos. - %+ + +++4++ Pos. - %= + +++++ Pos.

(Ovary) [5] [5]
No remarkable change

(Uterus) [5] [5]
No remarkable change

(Urinary bladder) (5] _ [51]
No remarkable change

(Submandibular lymphnode} [5] [51
No remarkable change

(Mesenteric lymphnode) [5] [5]
No remarkable change

(Sciatic nerve & Gastrocnemial muscle) [5] [5]
No remarkable change

(Bone marrow of femur) [51 [51]
No remarkable change

(Pancreas) [51] (51
No remarkable change :

(Submandibular & sublingual gland) [5] (51
No remarkable change

(Pituitary gland) [5] [5]
No remarkable change

(Eye) [5] [51]

No remarkable change

-, negative; %, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.
[ ], number of animals examined.



Table 13-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of 2-pentylanthraquinone in rats

Histological findings in males at the end of the dosing period

Dose 0 mg/kg 60 mg/kg
Grade - £ + 4+ +++  Pos. - £ + ++ ++  Pos.
(Liver) [ 5] [ 5]

Fatty change, periportal 3 2 0 0 0 2 3 2 0 0 O 2

-, negative; %, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.

[ ], number of animals examined.

Histological findings in females at the end of the recovery period

Dose 0 mg/kg 60 mg/kg
Grade - * + 4+ +++  Pos. - £+ 4+ ++ 4+ Pos.
(Liver) [ 5] [ 5]

Fatty change, periportal 3 2 0 0 0 2 | 4 1 0 0 O 1

-, negative; *, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.

[ ] number of animals examined.
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