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Fig. 1 Growth curves for Wistar Hannover rats treated

with tocotrienol for 52 weeks (chronic toxicity study)
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Fig. 2 Growth curves for Wistar Hannover rats treated
with tocotrienol for 52 weeks (carcinogenicity study)
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Table 1 Food consumption and intake of tocotrienol

Food consumption Daily intake
Dose level (g/rat/day) (g/rat/day) Total intake(g/rat)
Male Female Male Female Male Female
Group 1 (0%) 31.6 225 - - - -
Group 2 (0.08%) 30.0 17.2 0.02 0.01 8.76 5.03
Group 3 (0.4%) 241 26.4 0.97 0.11 35.3 38.5
Group 4 (2.0%) 25.2 19.3 0.50 0.39 184 141
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Table 2 Relative organ weights of Wistar Hannover male rats treated with tocotorienol in 52 weeks

Organ Group 1 (0%) Group 2 (0.08%) Group 3 (0.4%) Group 4 (2%)
No. of rats 10 10 10 14

Body Weight (g) 522 +612 524 =+ 43 504 =+ 46 454 = 51
Brain (g) 211 +0.14 2.16 = 0.11 2.19 =+ 0.09 2.13 = 0.08
Lungs (g) 0.70 + 0.07 0.68 = 0.06 0.72 = 0.07 0.66 = 0.04
Heart (g) 1.14 = 0.13 1.19 = 0.09 1.18 = 0.10 1.18 #+ 0.13
Spleen (g) 0.76 = 0.13 0.73 = 0.10 0.79 = 0.08 0.72 = 0.13
Liver (g) 135+ 1.9 13.5 £ 2.1 128+ 16 118 +13"
Adrenals (mg) 24.0 £ 3.49 24.5 + 253 219 = 423 249 =512
Kidneys (g) 1.33 #+ 0.20 1.41 = 0.16 139 +0.15 132 +0.15
Testes (g) 1.91 + 0.24 1.97 = 0.17 1.92 = 0.10 1.84 = 0.21
Organ/body Group 1 (0%) Group 2 (0.08%) Group 3 (0.4%) Group 4 (2%)
Brain (g%) 0.41 = 0.03 0.41 = 0.03 0.44 = 0.04 0.47 = 0.05°*
Lungs (2%) 0.13 = 0.01 0.13 = 0.01 0.14 = 0.01 0.15 = 0.01*
Heart (g%) 0.22 = 0.01 0.23 = 0.02 0.23 = 0.02 026+ 003" "
Spleen(g%) 0.15 = 0.02 0.14 =+ 0.02 0.16 = 0.02 0.16 = 0.02
Liver (g%) 2.59 +0.13 2.57 = 0.37 254 + 0.23 2.61 + 0.26
Adrenals (mg%) 4.62 + 0.60 4.68 + 0.39 435+ 0.77 5.44 + 0.66"*
Kidneys (g%) 0.26 = 0.02 0.27 = 0.03 0.28 == 0.03 029 + 0.02**
Testes (%) 0.37 = 0.03 0.38 = 0.04 0.38 = 0.03 0.41 = 0.05
YMean =+ S.D.

* **P<0.05,0.01 vs. Group 1
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Table 3 Relative organ weights of Wistar Hannover female rats treated with tocotorienol in 52 weeks

Oragan Group 1 (0%) Group 2 (0.08%) Group 3 (0.4%) Group 4 (2%)
No. of rats 10 10 10 20

Body Weight (g) 287 + 233 290 + 29 302 + 57 * 250 + 21%*
Brain (g) 1.96 £ 0.05 1.94 + 0.10 1.99 +0.10 1.96 +0.08
Lungs (g) 0.52 *+ 0.03 0.50 * 0.05 0.51 & 0.04 0.48 *=0.11
Heart (g) 0.76 =+ 0.07 0.76 = 0.06 0.84 +0.07"" 0.78 =+ 0.06
Spleen (g) 0.53 = 0.04 0.56 + 0.11 0.56 + 0.06 0.49 =+ 0.08
Liver (g) 7.13 +1.02 7.17 * 0.79 818 =094 % 7.52 +0.88
Adrenals (mg) 30.7 = 5.13 31.0 = 4.86 30.0 = 3.83 32.0 £4.10
Kidneys (g) 0.85 *+ 0.10 0.85 = 0.06 0.95 + 0.08"" 0.83 =+ 0.06
Organ/body Group 1 (0%) Group 2 (0.08%) Group 3 (0.4%) Group 4 (2%)
Brain (g%) 0.69 = 0.06 0.68 = 0.09 0.64 = 0.11 0.79 = 0.06™*
Lungs (g%) 0.18 = 0.01 0.17 % 0.03 0.16 = 0.02 0.19 = 0.04
Heart (2%) 0.26 = 0.03 0.26 = 0.02 0.27 = 0.03 0.31 = 0.03**
Spleen (g%) 0.18 == 0.02 0.19 = 0.04 0.18 = 0.03 0.20 = 0.03
Liver (%) 2.48 + 0.25 2.48 & 0.23 2.57 = 0.26 3.01 = 0.24**
Adrenals (g%) 10.7 = 1.79 10.7 * 1.64 9.5+ 1.70 12.9 + 1.90%*
Kidneys (g%) 0.30 = 0.03 0.29 = 0.03 0.30 = 0.05 0.33 =+ 0.02**
“Mean + SD.

* ** P<0.05,0.01 vs. Group 1

147



Table 4 Hematological and serum biochemical data for Wistar Hannover male rats treated with tocotrienol for

52 weeks
Item Group 1 (0%) Group 2 (0.08%)  Group 3 (0.4%)  Group 4 (2%)
No. of rats 10 10 10 14
RBC (10"/ul) 826 +22% 780 +65* 825 + 34 825 + 41
Hb (g/dl) 153£03 147+0.9* 147 +0.5 14.6+£0.7*
Ht (%) 49.1£1.1 46.4+32** 47.1£2.0 4724217
MCV (FL) 594+13 594+2.1 57.1+£1.8%* 5724 1.4%%
MCH (pg) 18.3+0.7 18.9£0.9 178406 17.7+06*
MCHC (g/dI) 31.1+06 317407 313+0.7 3107
WBC (10%/ul)® 3960 + 967 2820+£751** 3430 + 503 3450 + 958
Seg (%) 343+83 35.8+9.0 319468 36.5+112
Eosino (%) 1.17 +£0.41 1.63 £0.92 1.57+£0.79 1.43 £0.53
Lymph (%) 63.5+ 8.4 61.8+8.5 66.0%7.6 61.5+11.4
Mono (%) 1.88 +0.83 1.38+0.52 1.43 £ 0.53 1.64 +0.81
APTT (sec) 457 £26.7 274+64" 322456 5174173
Prothrombin time (sec) 13.0+ 1.7 123+0.9 123+1.1 186+55%*
Fibrinogen (mg/dl) 274 + 46 286 % 54 272423 253 £18
TP(g/dl) 6.67 +£0.29 6.58 +0.30 6.60 +0.26 6.58 +0.23
A/G 1.55+0.15 1.63 £0.27 1.72 +£0.20 1.92£025**
Alb(g/d) 425+021 426 +0.28 429+0.19 439+0.18
Total Bil (mg/dl) 0.06 +0.02 0.07 £0.02 0.07 +0.01 0.07 +0.02
Direct Bil (mg/dl) 0.04 +0.02 0.05 + 0.02 0.05 + 0.01 0.06 £0.01**
Indirect Bil (mg/dl) 0.02 +0.01 0.02 +£0.01 0.02 +0.01 0.01 £0.01
Triglyceride (mg/dl) 165 + 449 147 £79 111 +£45% 90+ 15**
Total Chol (mg/dl) 106 + 28 104 + 32 85+ 13 9319
Free Chol (mg/dl) 27.2 £ 8.00 273477 23.1+3.4 259456
Ester Chol (mg/dl) 8524212 82.4 %263 65.8+103* 713+13.6
Chol ester ratio (%) 77.1+1.3 754+£1.7%" 746+£13%" 748+14*"
Free fatty acid (WEQ/L) 674+ 121 727 + 64 677 + 149 661 + 166
Phospholipid (mg/dl) 165+ 28 160 4+ 39 139+ 18* 143 £22
ChE (IU/1) 49409 4.4+0.7 45+09 4.4+08
Glucose (mg/dl) 170+ 13 159+9 155+ 14* 154414**
BUN (mg/dl) 19.0+1.9 19.1+3.7 19.1+2.9 21.1£21
CRN (mg/dl) 0.30 +0.04 0.3+0.03 0.32 4 0.03 0.30 +0.03
Ca (mg/dl) 10.1+0.2 10.1+0.4 10.1+0.3 10.3 £ 0.4
P (mg/dl) 4.67+0.36 4.86 + 0.42 4.81+032 5344054
Na (mEQ/) 140£2 139+3 143 £2* 144 +2**
K (mEQ/) 424 £0.29 4.26 +0.20 4.5140.28* 4.29 +0.33
Cl (mEQ/) 100+2 100 +2 1034+1** 104+£1%*
AST (IUN) 94 + 24 101 +24 104 + 27 133 +71*
ALT (IUN) 5114 50+ 16 57+18 10651**
v-GTP (IU/) 2£0 240 240 240
ALP (IU/) 341 459 370 + 84 391+ 156 616+ 119**
LDH (IU/) 1540 + 916 1690 + 667 1730 + 751 676+ 595 *
9 Mean=S.D.

® Seg, Segmented leukocyte; Eosino, Eosinophilic leukocyte; Baso, Basophilic leukocyte;

Lymph, Lymphocyte, Mono, Monocyte

*,“:Signiﬁcantly different from the group 1 at P <0.05, P <0.01, respectively.
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Table 5 Hematological and serum biological data for Wistar Hannover female rats treated with tocotrienol for

52 weeks
Ttem Group 1 (0%) Group 2 (0.08%)  Group 3 (0.4%) Group 4 (2%)
No. of rats 10 10 10 20
RBC (10*ul) 710+31.27 713 +£46.3 693 £ 35 696 + 32
Hb (g/dl) 14.4+0.6 14540.7 142+0.7 13.7+£05%*
Ht (%) 458421 454423 44.1£2.6 426+2.1%*
MCV (FL) 64.6+1.78 63.6+1.71 63.6+1.26 61.1+152%"
MCH (pg) 20.5+0.5 202£0.9 20405 19.7+0.9**
MCHC (g/dl) 31.4+0.7 31.8+0.4 32.140.6 322+10"
WBC (10%/ul)® 2590 + 656 2210 + 584 2790 + 764 2920 + 1130
Seg (%) 31.9+8.8 33.7+10.6 27.3+10.9 31.4+11.1
Eosino (%) 1.63 +0.74 1.29+0.49 2.00 + 1.55 1.36+0.50
Lymph (%) 64.9+9.1 63.7+10.5 69.5+10.8 66.0+11.6
Mono (%) 2.11+£0.78 1.89+0.78 2.50 +1.07 2.06 +0.94
APTT (sec) 440489 39.0+8.6 399457 491480
Prothrombin time (sec) 11.6£0.6 124 £2.1 122+£06 11.3£05
Fibrinogen (mg/dl) 167 + 26 155 + 41 179+ 17 158 + 48
TP (g/dl) 6.79 +0.27 7.13+£033* 6.95 +0.23 7.04+032*
A/G 2.36+0.35 2.18%0.36 2.20+0.26 2.15+0.31
Alb (g/dl) 4.91+0.19 503+0.25 4.91+0.17 4.85+0.33
Total Bil (mg/dl) 0.10+0.03 0.09 +0.03 0.08 £0.01 0.07+0.02**
Direct Bil (mg/dl) 0.07 +0.02 0.07 +0.01 0.07 £0.01 0.06+0.02*
Indirect Bil (mg/dl) 0.02 £0.01 0.03 +0.02 0.02 £0.01 0.01+0.01**
Triglyceride (img/dl) 46.3 £28.1 623+73.4 72.4+359 43.1+£26.2
Total Chol (mg/dl) 783+ 13.0 94.2+15.8* 779+178 80.7 % 14.9
Free Chol (mg/dl) 214438 256+43* 214+48 223+4.4
Ester Chol (mg/dl) 61.3+10.1 73.0+11.3* 60.9+13.8 61.6+11.1
Chol ester ratio (%) 76.6 2.6 762+1.2 76.3+1.1 759+1.6
Free fatty acid (uEQ/I) 556+ 147 621+ 160 597 +190 571 +211
Phospholipid (mg/dl) 150 + 17 179+23** 153 £28 146 + 18
ChE (IU/) 58+1.6 60+£12 6.0+1.9 6.6+1.7
Glucose (mg/dl) 146 + 18 144 £ 21 146+ 6 140 + 23
BUN (mg/dl) 19.9+27 185+2.6 19.1+4.7 21.9+3.2
CRN (mg/dl) 0.30+0.04 0.28 +0.03 0.30+0.03 0.32+0.04
Ca (mg/dl) 102+0.2 104 £0.5 10.2+0.2 10.1£03
P (mg/dl) 4.67 +0.64 5.05+0.78 4.83+£0.54 4.74%+0.55
Na (mEQ/) 143 +2 142 +2 143+ 1 143+ 1
K (mEQ/) 3.93+0.31 431+0.66 4.04+0.36 3.74 £ 0.40
Cl (mEQ/) 10342 102 +2 103 + 1 104 + 1
AST (IU/) 98.9 % 36.5 85.8414.1 92.5+29.3 85.1+16.4
ALT (IUN) 43.9+13.5 363+7.2 53.0+247 473116
y-GTP (TUN) 240 240 240 240
ALP (IU/) 138+ 95 143+ 73 214+ 196 300 £200*
LDH (1U/) 1230 + 677 1330 £ 508 1190 £ 433 1010+ 513
“Mean==S.D.

Rl Seg, Segmented leukocyte; Eosino, Eosinophilic leukocyte; Baso, Basophilic leukocyte;
Lymph, Lymphocyte, Mono, Monocyte

" Significantly different from the group 1 at P<0.05, P<0.01, respectively.

149



JEAEF WP EM AT ME (R OZEMERELHEENTIEEE)

A 5B S AAMERRBRSE D E il

ié%f%%%@?

VERF AT 2 B9 2 WP

YL 16 FESTEBTIEF R T s

7 VT B DZEEMFERIC B4 B %R

SEEE R RET

GARER KB

FMREE @« A REHEH OHIIREIL B EICERA SN TVWE 7 =)L T
(4-hydroxy-3-methoxycinnamic acid)ix, % OHFELIEIED S, BLFHIEA] & L

TEMIFIAENTWS
FA. RS SS AR M) 2h 5 m%ﬁ

o —H. Tz TBEOERRE
I%u%)‘j]$\

ZB LT, A RFE
Qe (R REHSE, ATEEREME 2

ERMbNTWD, F344 5 v MW= 7 = VSR EESIC L 5 13 BEXE

BRI (BB ©

fd, MERE S B ISR IR AL 5% 5B T MEALE o FRAE
AT, R E, JREEBOFERETEZHTHD, Z0ED
SRR TR BRI R OWME 13H 24,

W7 = VI EED
IR FEMERRBR 72\ LIRS APERR

BROBMEIT L LNARVOT, 7o IBO 1 EERERERRBS SO MR

Bk (2 4F[#]) %M L7, MRBRE b

HEE
PEDIET B35 HFL TV B D5

A. BFZERM

HE, HEREORR KRB E2ERIC
1ﬁM%®%%kiUﬂm#@w&ﬁD
—Mﬁﬁ%awm%ﬁﬁ%mmﬁmﬂmé
NTWa, LL, 20X RREBEmm o
% 13, BEMRIRIC L A HEZEOMm A
FRAT R ESNTORVORBIRTH Y . %
OEZEMEOFTMBBRITRD b TV DB, A
FEHED OMIEEEICEBICERA SN TV
7 x/V 7 B#(4-hydroxy-3-methoxycinnamic
acidld. FOHERLIEED b, BELBAIEH
ELTEMICFIEESL TS, —F, 7L
FTREOAMRPEI R L Cid, MAERFEM.
TEZEFEAMBIZ IR, B R ERE SR, Y
BAREEHR. AEEREE R ERm o T
Wh, Zx VIO TF344 T v b ERHWEA
PEEFMENZ B9 B ¥R Cid. LDso i3 T 2445
mg/kg KT, MET 2113 mg/kg (FE L ST
W5, F344 7 v N ERWE T =)V T BRREER
5 (0%, 0.832%. 0.8%. 2%. 5%) 2 &
% 13 MR GRR (B MEFIERR)
TIE. MEHE L IR IR 5% 58 THEL
BEXRREEIC AT, EYEE, BBEOFE

Wz, BEHE
1%L 2%D 48 Lz, TO/REER, 1 EF‘E‘E}@'@‘E@@%&%T .
2% 5-FEICRV T b SITHRIA 4 2 B e BT R
W 2%E B2 bz, W5 AJRIERER

HEHE & % KTRREE (0%) . 0.5%.
e RAED
nu_, &b E‘»Z}’L'ﬁ— 4]][ Ii% j:ﬂﬂﬁ

X, RERBAIATE 80 BARR L, S
Ko~ E G DB

R BTV,

RIKT 2R T3, £, 7 =)V T BRIREE
iz X ol ERO T, £ FRAYRARE R
DY A ik = DA N (A R RN Y Wil NOY

HAEMEEZRD TR, ZD0L I 7 )b
7 OB B MBI E M EFER A R
REND BRI O LR AR
BROMETH LN, £ZT, 7o /VTEE
O 1 FER T E GRS LU AR ERR
(24EM) #FEM L, 1ERRERSRRIT

T LIRESARA & . DS AJRIMERRBR IR
BEZIT>TND,

B. W3tk

1. EREWE L OREFE

HEHED F344/DuCrj 7 v b & HAF ¥ —
WX e YR—ERAEE (k) X1V 48T
AL, 1 ABBHEREETRICRERICA W,
Bilfbis L ORBREIRTF, 7 v F & BEMEKEE
B &AL FREFAFMO R T L2 RgE
KT — 4720 L 3ETF2NEL, ZEil
23+2°C, 1WEE 50=10%. FEBA 12 FFRE - i
KEE R 10 BONY TRERICTEHEEL
72. B IABIFIZMHED T » P EEERNE L,

150



T HAFRIC XD B EBRBEC 00T, FR R
VYKIEK (HIE AEes 2 8M) % B RICER
S®T,

2 WM E kS L OEE O TS

EBEEUM & 0 i, BRLZ7 =2V

(trans Y, Lot No.F02977. #iE 99.9%)
7 A b T (Foikil) X ofts
22 0F. MRERA CRF-1 (V=&)L
B RERANSAE, B I POREMLERC
VI v s R), MIERE L 2D X DI CRF-1
WCEIIML., BEESEE Uiz, BE5BER, 7
=)V T R OBMEEIERR, B ERERR O
EREND, REHEZ 2%& L, 1%, 0.5%,
BIXOO%GHRED) D 4 B L LTz, 7 xv
TEEEAFENL, B E TIRIFET (<4°C)
WARTE LT,

3 BRI

R~ D& E & LT, By ERITAZE
MERERIREDONT A BT A iZip-oTHE
fiE Ui, BEREIZ OV TIE, SRR
ERBEOHEFFIZEZD TS

(7 2V 01 FERRERGRER]

it o> F344/DuCrj 7 ~ k 100 & (#f 50
TC, HESOPL) ZEM LT, 7=ATFBD 1
FEMRER SRR EIT o 72, FEREEE, MekE
&b % EREE (0%. HE 10 UT. #f 10 P5). 0.5%

(HE 10 T, #f 1005), 1% (HE 10 T, #f 10
UE). 2% (i 20 P, it 20 PS) > 4 B CTHERK
U7z, SRERHIR I 1/ & U, RABRHIE P
R — R OB 2 8 BTV, (RERIE.
BB ORESFRTIT - 7o, &5 % —Heit
BEEEE, o—7 VB TIZBME L. 858
KEMNRE V&M L, B, B, M%7
72 SElgAR I A AR A ER U7k, B, DR
it FFDER. ERUE. MR, DRNE. EEL. SRR,
FEITEBRE®RIC., ks &8ss,
IRERIS & O Ot RES, TEF, MERR, .
R[E . HIRIR, ERU/MER, KEVR, &I, B,
NG, KB, TS, BB, ATSZRR. REEERR.
EEERR, REI R, IR, BB, HIR. U
i, R, KRG, B, BEPR. ’ER
FOBERBE IOV HE E HIZ 10%

151

PR R L~ Y RIS CTEE L,

MEFROHREIE. AmEE (WBC), #Rifn
B (RBC), ~EJobvrE (Hb), ~+
k27 Uy MME(H) , SRR MEREE (MCV) .
ZHFRMERM AEE (MCH), ¥R M Bk
BHREBEE (MCHC)., Mm/Mr#x (PLT) B X
OEMERTYRIS53E & U TR AP Bk

(Neut'B) . SZERLFHER (Neut-S). 48
ik (Eosino). #F#aEEk (Baso). UV /3K

(Lymph) . BE (Mono) =2V T#K)SRL
t GER) WkE LRAEZIT o7,

KA R TR U= ig & Y s

BOBEEL. () SRLAUCEIEL, HERE

(TP), 77 Xrv (Alb), TATIUIT
7)otk (AIG). TAXRIXUVERNT
AT I —€ (AST), 77 =T RART
IF—F (AL, TAVHY TR T 7 H—
¥ (ALP). v Z NV EINDITUARTFH
—+¥ (y-GTP). By (LB, 7
L7 F = (CRE). RFRZEFR (BUN)., #
alxFr—/)L (TC), 7 U oA (Na),
HUA (K), 7a—i (C)., Hiroh

(Ca), HEHY > (IP) 122V THHERSRL
ik LRIEEIT - 7=,

RERIARFOREICS W T, 10%H
PeARfE R L~ ) R CHEE Uiz RElReR 2 E
EIZRENNT Ty aE L, %, ~< b
FUY Ve F VU REblE L, LFERE
T CEHE LR,

Wl A AT, MIRFIME. miRE
LR, BREER L OB O EREIZ
SVNVT 1 Bonferroni £ E LR EE % W
T, XTRRRE L SR ER G L OMCHE
EMEZRITV., <005 #HEHEnaEEL
L7z,

(7 2V TR AR (2 4/ ]

Wit D F344/DuCrj 7~ b 416 [T (it 208
T, HE2080C) ZFEHALT2EM7=VT
BRAS A JRIERRER 2 BRAA U7z, SEBREEIL. Mtk
&b FREE (0%, HE52 T, M 52 FT), 0.5%

(HE 52 T, WEH2PE), 1% (K 52 T, #f 52
ME). 2% (#E 52 PC, M52 0C) O 4 ff THERK
L7z, PABRIAMIX, 24FEME URBRBIRIH,
RENIE (FEBRBALAH 55 F CIdE 1 (8],
Pk 2581z 1), BEEOWE (FR).



R R — R IR DBLEE
\/\50

(3|, B) Z{T>T

C. fak

(7 = VT8 1 SRR ES R

—RRAER . RERSEE. 428 HIZ0.5%
7:»7&&5%@% BWT1LEDET
B DS FEER Stz 8, FIRIC K o TH R
.%%Efﬁﬁ#otoik\ﬁﬁﬁ%%\
3B DD 7 =T RS ES B
X2, SEBICITIFIFEEIE L, RS
DIEITF L. F8D B Do T2, £ O,
BT X BRBETIRD bR o T,

AEBIVEMEE: 7/ 7BER5HR
BREAR P 1) DA BEO LR EOWHR %
Fig. 1 (Hf). Fig. 2 () (2= L7z, MRS
IR, 7 =V T G R C R R
I LR EICERT 3 EE 2N
AIRELEIRD 2o T2, R POE
Sy M1 AYEY OELEAES Table 1
VR U7, MEHE S & BRERIC bR T = L T iR
BERCIIEEER LD, SHEIC
PAKITRD 2o e,

MESEAE . MIEFOREDOR R
Table 2 (#). Table 3 (M) (TR L7z, M
TIE, STBBCEART = VT B G D
BERBLITRD o Tz, METIE, HImEK
WO, R FEM, /I MREOEE.
9 BRI 45 2RI 36 1) B 4FHER D LR (K
fli, VROt ERME, HEEkOLREMET
STREE T A E LR LBRRD b T2,
WG IR E R < BRI LOT
Ho.EBHFCIIEZEORVEILEEZD
i,

Mg A v Eergkds . IEA{L AR o
fE5 % Table 4 (). Table 5 (#f) (2757
HETIE, 2% 7 = VI SBIZR VT, X
BBE#‘ ZH~N AST. ALT. CRE. BUN O{&AE

WD NN, VTN HREZREDTHY
BRI EEZ B, T, 1%7
o VT RS RV TR BRBEIC LS TP D

HRREARD SN HE & IEEED
&wﬁ%mﬁfm&%xahto

FEBIVBARER: AEBSIVESE

BOfER % Tables 6. 7 (HE). Tables 8, 9

152

() \ZoRT, HETIE, 0.6% 7 = VT B
BRIV T, STRBEC A B AR R E N
R, MECIE. MR~ 0.5% T =L
SRS CHEROKM, 1%7 = V7 Mk
BERTEERORME. 2%7 = VI BERE
HTHERBIOBEBOEER VWD
OB BERENERL SN, WL bR
D TH VBN EILEEZ DI,

BRI R FEREAR AR A T
FWTHDONFREIC BV T O R E R G
HETZEEZONDIMETRD bR D

277,
[7 = VTN ARMERER (2 4H)

BE, REREAAE SO EZFE L TWD
BB, STHEEBEND 72 VT BEERET
WA B LA, BAEEEE LT
Do TOM, FFFETREBIREEZBO T
2, BEETIZ, 0% 7 =V T BER 5T
HE 2 JCE 3 TT. 0.5% 7 = /L7 iR 5-BEHE 4
DCiE O PT. 1% 7 /b5 Beie B R¥HE 2 PO 1
DT, 2% 7 =)V 7 i 5 HEHE 3 DLl 3 [LD3E
CHIZFRD TN D, BIEE COEYEEDHE
%% Fig. 3 (i), Fig. 4 (M) WoRd, HERE
Eh . EWEREIL, 2% T oV TR SR
RTPREE L EIEREROERER M Z R LTV D
N, 05%7 =V IEER, 1% 7 /LT
WEFE I BB b _EWEA 2R LT
W5, Ty b1 A% ORYREES
Table 10 (259725, MEfE L & xtRRFEIC Hh A
7 VS RBE SR TIIEL . BT KREE D
415 MET ST HREEDK) 3/5—8/14 TH B3,
RBRARFEMEIZH BN TRV,

D. B
1 FEADBMEEERR T, ZeHED
2% SR VT HE G J&lﬂﬁ"éﬁﬁ%fi
AT RITERD b, EEME RIS S b
2%(113%‘X_ BT, ﬁ’hﬁliui\ﬂﬁ N uit%‘ﬁ
%%%SOE%E@L\%ﬁﬁﬂwﬁtWﬁ
BB TV BH, Kt T & OFRHILFE
D HAIVTVRNY,

E. f#F
7 2 VT BO 1 ERIBAERMERRER & K
L. gL 2% & HEE LTz,



G.

1.
1)

2)

3)

4)

5)

PR GRS
Bz 72 L, 6)

WrFEsER

ML TR
Suzuki R, Kohno H, Suzui M,
Yoshimi N, Tsuda H, Wakabayashi K,
Tanaka T. An animal model for the
rapid induction of tongue neoplasms
in human c-Ha-ras proto-oncogene
transgenic rats by 4-nitroquinoline
1-oxide: its potential use for
preclinical chemoprevention studies.
Carcinogenesis. 2005, in press.
Suzui M, Inamine M, Kaneshiro T,
Morioka T, Yoshimi N, Suzuki R,
Kohno H, Tanaka T.
Indole-3-carbinol inhibits the growth
of human colon carcinoma cells but
enhances the tumor multiplicity and
volume of azoxymethane-induced rat
colon carcinogenesis. Int J Oncol.
2005 27: 1391-1399.
Hata K, Tanaka T, Kohno H, Suzuki 8)
R, Qiang SH, Yamada Y, Oyama T,
Kuno T, Hirose Y, Hara A, Mori H.
beta-Catenin-accumulated crypts in
the colonic mucosa of juvenile
Apc(Min/+) mice. Cancer Lett. 2005,
in press.
Hata K, Tanaka T, Kohno H, Suzuki
R, Qiang SH, Kuno T, Hirose Y, 9)
Hara A, Mori H. Lack of enhancing
effects of degraded
lambda-carrageenan on the
development of
beta-catenin-accumulated crypts in
male DBA/2J mice initiated with
azoxymethane. Cancer Lett. 2005, in
press.
Yasui Y, Hosokawa M, Sahara T,
Suzuki R, Ohgiya S, Kohno H,
Tanaka T, Miyashita K. Bitter gourd
seed fatty acid rich in
9¢,11t,13t-conjugated linolenic acid
induces apoptosis and up-regulates
the GADD45, p53 and PPARgamma
in human colon cancer Caco-2 cells.

7

1563

10)

Prostaglandins Leukot Essent Fatty
Acids. 2005 73: 113-119.

Yoshida K, Tanaka T, Hirose Y,
Yamaguchi F, Kohno H, Toida M,
Hara A, Sugie S, Shibata T, Mori H.
Dietary garcinol inhibits
4-nitroquinoline 1-oxide-induced
tongue carcinogenesis in rats. Cancer
Lett. 2005 221: 29-39. Suzuki R,
Kohno H, Sugie S, Nakagama H,
Tanaka T. Strain differences in the
susceptibility to azoxymethane and
dextran sodium sulfate-induced colon
carcinogenesis in mice.
Carcinogenesis 2005, in press.
Tanaka T, Kohno H, Suzuki R, Hata
K, Sugie S, Niho N, Sakano K,
Takahashi M, Wakabayashi K.
Dextran sodium sulfate strongly
promotes colorectal carcinogenesis in
Apc (Min/+) mice: Inflammatory
stimuli by dextran sodium sulfate
results in development of multiple
colonic neoplasms. Int J Cancer 2005,
in press

Kohno H, Suzuki R, Sugie S, Tsuda
H, Tanaka T. Dietary
supplementation with silymarin
inhibits
3,2"-dimethyl-4-aminobiphenyl-induc
ed prostate carcinogenesis in male
F344 rats. Clin Cancer Res. 2005 11:
4962-4967.

Sugie S, Vinh PQ, Rahman KM,
Ushida J, Kohno H, Suzuki R, Hara
A, Quang le B, Tanaka T, Mori H.
Suppressive effect of 1,4-phenylene
diisothiocyanate on

Nbutyl- N (4-hydroxybutyDnitrosami
ne-induced urinary bladder
carcinogenesis in male ICR mice. Int
dJ Cancer 2005 117: 524-530.

Suzuki R, Kohno H, Murakami A,
Koshimizu K, Ohigashi H, Yano M,
Tokuda H, Nishino H, Tanaka T.
Citrus nobiletin inhibits
azoxymethane-induced large bowel
carcinogenesis in rats. Biofactors
2004 22: 111-114.



11)

12)

13)

14)

15)

16)

Suzuki R, Kohno H, Sugie S, Tanaka
T. Dose-dependent promoting effect
of dextran sodium sulfate on mouse
colon carcinogenesis initiated with
azoxymethane. Histol Histopathol.
2005 20: 483-492.

Kohno H, Suzuki R, Sugie S, Tanaka
T. Beta-Catenin mutations in a
mouse model of inflammation-related
colon carcinogenesis induced by
1,2-dimethylhydrazine and dextran
sodium sulfate. Cancer Sci. 2005 96:
69-76.

Sugie S, Ohnishi M, Ushida J,
Yamamoto T, Hara A, Koide A, Mori
Y, Kohno H, Suzuki R, Tanaka T,
Wakabayashi K, Mori H. Effect of
alpha-naphthyl isothiocyanate on
2-amino-3-methylimidazol4,5- blpyrid
ine (PhIP)-induced mammary
carcinogenesis in rats. Int J Cancer
2005 115: 346-350.

Tanaka T, Suzuki R, Kohno H, Sugie
S, Takahashi M, Wakabayashi K.
Colonic adenocarcinomas rapidly
induced by the combined treatment
with
2-amino-1-methyl-6-phenylimidazo[4
,5-Blpyridine and dextran sodium
sulfate in male ICR mice possess
beta-catenin gene mutations and
increases immunoreactivity for
beta-catenin, cyclooxygenase-2 and
inducible nitric oxide synthase.
Carcinogenesis 2005 26: 229-238.
Suzuki R, Kohno H, Sugie S, Sasaki
K, Yoshimura T, Wada K, Tanaka T.
Preventive effects of extract of leaves
of ginkgo (Ginkgo biloba) and its
component bilobalide on
azoxymethane-induced colonic
aberrant crypt foci in rats. Cancer
Lett. 2004 210: 159-169.

Tanaka T, Kohno H, Suzuki R, Sugie
S. Lack of modifying effects of an
estrogenic compound atrazine on
7,12-dimethylbenz(a)anthracene-ind
uced ovarian carcinogenesis in rats.
Cancer Lett. 2004 210: 129-137.

17)

18)

19)

20)

21)

22)

2.

154

Kohno H, Suzuki R, Yasui Y,
Hosokawa M, Miyashita K, Tanaka
T. Pomegranate seed oil rich in
conjugated linolenic acid suppresses
chemically induced colon
carcinogenesis in rats. Cancer Sci.
2004 95 481-486.

Kohno H, Yasui Y, Suzuki R,
Hosokawa M, Miyashita K, Tanaka
T. Dietary seed oil rich in conjugated
linolenic acid from bitter melon
inhibits azoxymethane-induced rat
colon carcinogenesis through
elevation of colonic PPARgamma
expression and alteration of lipid
composition. Int J Cancer 2004 110:
896-901.

Kohno H, Suzuki R, Sugie S, Tsuda
H, Tanaka T. Lack of modifying
effects of 4-ter toctylphenol and
benzyl butyl phthalate on
3,2-dimethyl-4-aminobiphenyl-induc
ed prostate carcinogenesis in rats.
Cancer Sci. 2004 95: 300-305.
Hosokawa M, Kudo M, Maeda H,
Kohno H, Tanaka T, Miyashita K.
Fucoxanthin induces apoptosis and
enhances the antiproliferative effect
of the PPARgamma ligand,
troglitazone, on colon cancer cells.
Biochim Biophys Acta. 2004 1675:
113-119.

Suzuki R, Kohno H, Sugie S, Tanaka
T. Sequential observations on the
occurrence of preneoplastic and
neoplastic lesions in mouse colon
treated with azoxymethane and
dextran sodium sulfate. Cancer Sci.
2004 95: 721-7217.

Kagawa M, Sano T, Ishibashi N,
Hashimoto M, Okuno M, Moriwaki H,
Suzuki R, Kohno H, Tanaka T. An
acyclic retinoid, NIK-333, inhibits
N-diethylnitrosamine-induced rat
hepatocarcinogenesis through
suppression of TGF-alpha expression
and cell proliferation. Carcinogenesis.
2004 25: 979-985.

FRIER



£ 10 1

=1l

HRYFTA #e O BRI
Frarid 7L
EfFERE RL
Zof L

156



(g)

600 -

500

400
- 0%
=+ 0.5%

300 -+ 1%
2%

200

100

O 1 1] L 1 1 1 1 1 1 1 1 1 1 1 i 1. 1 1 ! I 1 L 1 ] L 1 i 1 ] 11 1 ] 1 ] 1 1 1 1 1 ] 1] | S | 1.1 1 i 1 1 ]

Ow 4w 8w 12w 16w 20w 24w 28w 32w 36w 40w 44w 48w 52w

Fig.1. Body weight curves for male F344 rats with ferulic acid for 52 weeks
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