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 =23 290 =+ 29 322 =57 % 250 += 217%*
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 = 0.04 048 +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~ 752 +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 (g%) 0.26 = 0.03 0.26 = 0.02 0.27 = 0.03 031 *+ 0.03**
Spleen (g%) 0.18 = 0.02 0.19 = 0.04 0.18 = 0.03 0.20 = 0.03
Liver (g%) 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
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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 (0.49%) Group 4 (29%)
No. of rats 10 10 10 14
RBC (10%/u)) 826 + 22° 780+ 65" 825 + 34 825 41
Hb (g/dl) 153+0.3 147+0.9* 147405 146+07*
Ht (%) 49.1+1.1 46.4+32%* 471420 472+21%
MCV (FL) 59.4+13 59.4+2.1 57.1+18*" 572+14%*
MCH (pg) 18.3+0.7 18.9+0.9 17.8 £ 0.6 17.7+06*
MCHC (g/dl) 31.1£06 31.7+07* 31.3+0.7 31+0.7
WBC (10%/ul)® 3960 + 967 2820+751** 3430 + 503 3450 + 958
Seg (%) 343483 358+9.0 31.9+6.8 36.5+11.2
Eosino (%) 1.17 £ 0.41 1.63 £0.92 1.57 £0.79 1.43 +0.53
Lymph (%) 63.5+84 61.8+85 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) 45.7+26.7 27.4+64% 322456 5174173
Prothrombin time (sec) 13.0£1.7 123£0.9 123+1.1 186+£55**
Fibrinogen (mg/dl) 274 £ 46 286 + 54 272 +23 253+ 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/dD) 4.25+0.21 426 +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) 106 428 104 +32 85+ 13 9319
Free Chol (mg/dl) 27.2+8.00 273+7.7 23.1+3.4 259456
Ester Chol (mg/dl) 85.2:+21.2 82.4 +26.3 658+10.3% 713+13.6
Chol ester ratio (%) 77.1£1.3 754+17%* 746+£13%* 748+£14""
Free fatty acid (LEQ/L) 674 + 121 727 + 64 677 + 149 661 + 166
Phospholipid (mg/dl) 165+ 28 160 +39 139+ 18" 143 £22
ChE (TU/) 49+0.9 4.4£0.7 45+09 44408
Glucose (mg/dl) 170 £13 159+9 155+ 14" 154+ 14**
BUN (mg/dl) 190+1.9 19.1£3.7 19.14£29 21.1+2.1
CRN (mg/dl) 0.30+ 0.04 0.3£0.03 0.3240.03 0.30 =+ 0.03
Ca (mg/dl) 10.1£0.2 10.1+£0.4 10.1+0.3 103 +0.4
P (mg/dl) 4.67+0.36 4.86 +0.42 4.81%0.32 534+054"
Na (mEQ/) 140 £2 139 +3 143+£2* 144 £2%*
K (mEQ/) 4.24+0.29 4.26+0.20 451+028"* 4.29+0.33
Cl (mEQA) 100+ 2 100+2 103+£1%* 10441%*
AST (IUN) 94 + 24 101 +24 104 27 133+ 71%
ALT (IUA) 51+ 14 5016 57+18 106 £51*"
y-GTP (TUN) 2£0 240 240 240
ALP (IU/D) 341 £ 59 370 + 84 3914156 616+£119%*
LDH (IU/) 1540 £ 916 1690 + 667 1730 % 751 676+ 595" *
IMean+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 tocotrieno] 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 +£31.29 713 +46.3 693 +35 696 = 32
Hb (g/dl) 14.4+06 14.5+0.7 142 +0.7 13.7405**
Ht (%) 458 +2.1 454423 44.1£2.6 426+21%*
MCV (FL) 64.6+1.78 63.6+1.71 63.6+1.26 61.1+£1.52%*
MCH (pg) 20.5£0.5 202+0.9 20.4+0.5 19.7+0.9**
MCHC (g/dl) 31.4+0.7 31.8+04 32.1+0.6 322+1.0%
WBC (10%/u1)® 2590 + 656 2210 + 584 2790 + 764 2920 + 1130
Seg (%) 31.9+88 33.7+10.6 2734109 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 (%) 2.114+0.78 1.89+0.78 2.50+1.07 2.06 +0.94
APTT (sec) 44.0 +8.9 39.0+86 399457 49.1+80
Prothrombin time (sec) 11.6+0.6 124+2.1 12206 113£0.5
Fibrinogen (mg/dl) 167 £26 155441 179+ 17 158 & 48
TP (g/dl) 6.79 +0.27 7.13+033* 6.95+0.23 7.04+0.32*
A/G 2.36+0.35 2.18+0.36 2.20+0.26 2.15+0.31
Alb (g/dD) 4.91+0.19 5.03+0.25 491+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+001**
Triglyceride (mg/dl) 46.3 +28.1 62.3+73.4 72.4+359 4314262
Total Chol (mg/dl) 783 +13.0 942+ 158" 77941738 80.7 + 14.9
Free Chol (mg/dl) 214+38 256+ 43" 214+438 223+44
Ester Chol (mg/dl) 61.3+10.1 73.0+113* 60.9 % 13.8 61.6+11.1
Chol ester ratio (%) 76.6 £2.6 76.2+1.2 76.3+1.1 759+ 1.6
Free fatty acid (LEQ/) 556 % 147 621 + 160 597 + 190 5714211
Phospholipid (mg/dl) 150 + 17 179 £23** 153 +28 146 + 18
ChE (IU7) 58416 6.0+12 6.0+1.9 66+17
Glucose (mg/dl) 146 + 18 144 +21 146+ 6 140 + 23
BUN (mg/dl) 19.9£27 18.5+2.6 19.1£4.7 219+3.2
CRN (mg/dl) 0.30 % 0.04 0.28 +0.03 0.30+0.03 0.32+0.04
Ca (mg/dl) 10.2+0.2 104 +0.5 10.2+0.2 10.1+03
P (mg/dl) 4.67 +0.64 5054078 4.83 +0.54 4.74+0.55
Na (mEQ/I) 143 +2 1422 143 + 1 143 £ 1
K (mEQ/) 3.93+0.31 431 +0.66 4.04+0.36 3.74 +0.40
Cl (mEQ/) 103+2 1022 103+ 1 104 + 1
AST (IU/ 98.9 +36.5 85.8 & 14.1 9254293 5.1+ 16.4
ALT (TU/) 4394135 363:+£7.2 53.0+24.7 4734116
y-GTP (UM 240 240 240 240
ALP (IU/N) 138 £ 95 143 +73 214196 300+200"
LDH (1U/) 1230 + 677 1330 + 508 1190 + 433 1010 + 513
“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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Fig.1. Body weight curves for male F344 rats with ferulic acid for 52 weeks
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Table 1. Food consumption and intake of ferulic acid

Sex Dose Food consumption Intake of ferulic acid Total intake of ferulic acid
(g/rat/day) (mg/rat/day) (mg/kg/day) (g/rat)
Male 0 142+1.1° - - -
0.5 11920 595+10.1 120.1£204 21.7+3.7
1.0 12.0 £2.4 119.8 £ 23.6 250.5 +£49.3 43.6+8.6
2.0 128 +2.7 255.0+53.8 5576 £117.6 92.8+£196
Female 0 85+12 - - -
0.5 6.7+19 33.7+9.7 1404 £404 11.3+35
1.0 7.0£2.0 70.4+203 294.1+848 256174
2.0 78+24 155.4 £48.0 717.4 +£221.6 56.6 175

* Means *+ SD.
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Table 2. Hematological data in F344 male rats given ferulic acid for 52 weeks

Item Dose level (%)
0 0.5 1.0 2.0

WBC (x 10%/uL) 443 +102° 439+13.8 41.4+9.1 37.1+6.7
RBC (x 10*/uL) 893.4 +37.0 896.2 + 16.0 902.3 +17.3 899.1+22.3
Hb (g/dL) 14.6 £0.2 14.7+0.3 14.8+0.3 14.7+0.6
Ht (%) 447409 447409 452+0.5 446+1.1
MCV (fL) 502+1.5 499409 50.1£0.7 49.6 +0.7
MCH (pg) 16.4+0.5 16.5+0.2 16.4+0.3 163+0.4
MCHC (g/dL) 327403 33.0+0.6 327406 329+1.0
PLT (x 10%pL) 58.7+5.5 546+7.1 56.9+7.1 53.5+5.6
Differential cell counts (%)

Neutro 433+ 18.5 35.8+6.8 44.0+9.4 38.6+6.2
Eosino 1.1+0.8 12+0.8 0.5+0.5 1.0+1.3
Baso 0.2+0.4 0.0+0.0 0.0+0.0 0.1+03
Lymph 53.0 %183 598 +7.1 51.4+9.9 57.6 6.6
Mono 24+0.8 32+12 41+23 27+1.1

*Means = SD.
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Table 3. Hematological data in F344 female rats given ferulic acid for 52 weeks

Item Dose level (%)

0 0.5 1.0 2.0
WBC (x 10%/uL) 27.6+7.0 204+3.4° 21.4+5.0 21.1%£4.0°
RBC (x 10*/uL) 779.0 + 13.4 800.6 +24.8 ° 811.2+15.2° 795.7+12.0
Hb (g/dL) 143403 14.6+0.5 146402 142403
Hit (%) 424412 448415 474453 43.6+0.9
MCV (fL) 54.4+0.7 55.940.7 56.0+ 1.0 55.0+0.8
MCH (pg) 183 +0.3 182104 18.0+0.3 17.9+£0.3
MCHC (g/dL) 33.7+0.6 32.5+0.5 323 +0.4 32.5+0.6
PLT (x 10*/uL) 55.5+6.0 43.1+£7.9¢ 43.0+88¢ 46.7+7.5
Differential cell counts (%)
Neutro 36.6 +20.0 16.4+9.7¢ 22.4+10.9 20.7+8.3
Eosino 0.7+0.7 1.1+12 12+05 13+1.1
Baso 0.0+0.0 0.0+0.0 0.0+0.0 0.1+0.4
Lymph 59.9+19.7 80.7+10.0 726+ 11.0 75.4+9.0
Mono 24+1.1 1.7£0.5 3.8+05° 24+13
® Means + SD.

Significantly different from control group by one-way ANOVA, Bonferroni multiple comparison test (> P<0.05, ¢ P<0.001 and ¢ P<0.01).
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Table 4. Serum biochemical data in F344 male rats given ferulic acid for 52 weeks

Item Dose level (%)

0 0.5 1.0 2.0
TP (g/dL) 6.6+0.1° 6.6+0.1 6.6+0.2 6.6%0.1
Alb (g/dL) 2.7+0.1 2.8+0.1 2.8+0.1 2.8+0.1
A/IG 0.71 £0.02 073 £0.02 0.71 £0.02 0.74 £ 0.03
AST (IU/dL) 1325+125 1343+ 162 1358+ 18.8 109.9+9.9°
ALT (TU/dL) 1084 +12.6 100.1+17.8 105.7 +15.7 85.0+10.1°
ALP (Iu/dL) 890.0 £ 88.7 940.4 +98.1 864.9 £ 106.9 802.1 +80.7
v-GTP (IU/dL) 51+£33 52+£30 44+14 41+16
TBil (mg/dL) 0.02+0.04 0.01 £0.03 0.00 £ 0.00 0.00 £0.00
CRE (mg/dL) 031002 0.29+£0.01 0.28 +0.02° 0.24 +0.02°
BUN (mg/dL) 19.6+12 193£10 184+1.1 173 +£038°
T-Cho (mg/dL) 121.0x+11.6 130.6 =179 122.7+11.0 1134 +£102
Na (mEq/dL) 141907 1428+1.5 1435+14 143.6 £ 0.7
1 (mEq/dL) 45402 45+04 42403 42403
Cl (mEq/dL) 101.4+0.7 101.7+0.5 1029+15 103.6+1.4
Ca (mEq/dL) 102+0.1 104+03 103402 10.4+0.2
P (mEq/dL) 45403 43403 42+04 47+02
* Means + SD.

Significantly different from control group by one-way ANOVA, Bonferroni multiple comparison test (° P<0.01 and ° P<0.001).
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Table 5. Serum biochemical data in F344 male rats given ferulic acid for 52 weeks

Item Dose level (%)

0 0.5 1.0 2.0
TP (g/dL) 72403 73+023 72403 7.5+0.4
Alb (g/dL) 33402 34102 33402 35402
AIG 0.85 +0.06 0.88 +0.05 0.86 +0.04 0.87 £ 0.04
AST (TU/dL) 79.8+13.9 81.4+13.3 85.0+17.5 69.1+6.2
ALT (XU/dL) 50.1+5.6 469+ 63 50.0 + 8.2 44.6+5.6
ALP (IU/dL) 478.7+62.5 473.8 + 64.8 513.6 £67.0 468.9 +51.0
y-GTP (TU/dL) 0.6+0.5 03+0.5 0.6 +0.7 0.6+0.5
TBil (mg/dL) 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00
CRE (mg/dL) 0.27 +0.02 0.26 +0.02 0.27 +0.01 0.28 +0.03
BUN (mg/dL) 190£15 184423 189+1.5 191422
T-Cho (mg/dL) 125.5+8.8 132.7 £ 10.6 128.5+13.8 158.5+18.4
Na (mEq/dL) 142.8+0.9 143.5+1.0 142.9+1.0 143.5+ 1.1
K (mEq/dL) 39403 3.8+02 39402 3.9+0.2
cl (mEq/dL) 103.5+1.7 101.8+13 101.6 +1.7 1023 +1.1
Ca (mEq/dL) 10.5+0.4 10.6 +0.2 10.6+0.3 10.7 £ 0.4
iy (mEq/dL) 33+0.4 3.6+03 41406° 3.7+0.4
® Means *+ SD.

Significantly different from control group by one-way ANOVA, Bonferroni multiple comparison test (° P<0.01).
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Table 6. Final body weight and organ weights data in F344 male rats given ferulic acid for 52 weeks

Item Dose level (%)

0 0.5 1.0 2.0
Body weight (<) 4673 £ 172 4953 +16.2° 4783 + 143 4573 +28.0
Absolute (g)
Brain 2.16 £0.13 231+0.09° 2.38£0.09¢ 2.35+0.05¢
Lungs 1.85+0.12 1.75+0.14 2.06+0.18 2031022
Heart 1.21 £0.07 1.25+£0.05 1.23 £ 0.06 1.19+0.09
Spleen 0.71+£0.03 0.71 £0.03 0.76 £0.05 0.75+0.05
Pancreas 0.48 £0.06 048 +0.10 0.57+0.17 0.62+0.19
Liver 14.09 +£0.87 15.05£1.02 1471 +0.79 14.57 £ 0.90
Adrenals 0.068 =0.081 0.045 £0.004 0.044 £ 0.004 0.042 £ 0.003
Kidneys 256+0.18 2.70+0.19 293 +0.15 2.81+0.18
Testes 324 +039 3.26+0.33 337+027 3.26 £042
* Means =+ SD.

Significantly different from control group by one-way ANOVA, Bonferroni multiple comparison test (* P<0.05, ° P<0.01 and 4 P<0.001).
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Table 7. Relative organ weights data in F344 male rats given ferulic acid for 52 weeks

Item Dose level (%)

0 0.5 1.0 2.0
Relative (g/100g B. W)
Brain 0.46 £ 0.03 0.47+0.02 0.50+0.02 0.51 £0.01
Lungs 0.40+0.03 0.35+0.03° 043 £0.04 0.44 £0.05
Heart 0.26 £0.01 0.25+0.01 0.26 £0.01 0.26 £0.02
Spleen 0.15+0.01 0.14+£0.01 0.16 £0.01 0.16 £0.01
Pancreas 0.10£0.01 0.10+0.02 0.12£0.04 0.14 +£0.04°
Liver 3.02+0.19 3.03 £0.20 3.07+£0.17 3.19+£0.20
Adrenals 0.015+0.017 0.009 £ 0.001 0.009 = 0.001 0.009 + 0.001
Kidneys 0.55+0.04 0.55+0.04 0.61+£0.03° 0.61+0.04°
Testes 0.69 +0.08 0.66 £ 0.07 0.70 £ 0.06 0.71 £ 0.09
* Means + SD.

Significantly different from control group by one-way ANOVA, Bonferroni multiple comparison test (° P<0.05 and ° P<0.01).
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