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BWTEUAEVOHEMPRD bz, BBREEIL SHEHEOHRE IS
THFIg. RO ER - RN EENEM Lz, REORECIIERARTIRD
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< AR ¥ Z (Caesalpinia spinosa) DEDOFEN LB Lz ¥ = %00k
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Ao ZVEY VIZEE, BRIEEFIZW DY,
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MR RECERENRLTVWS Y, - T, BSFICEEN B MK ER
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NEROBNEINCTL, BOBRED 70% L EBHEAELENSRIREINS,
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acid 245 Y,
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Hot 18,
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HWMMAE LB O D, FEY Y OFBHEEICHL L REIIR D 62D
o, Lo THRBRYHZEL CHERYEOAERIZIECEEEDZY D
BEREE T Lk, |

3. mMWEFHRUCLEELEORE
MBRZEHREDOR R % Table 2 IZ/R L7, BETIL S %% T RBC
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Fig. 1.
Body weight curves for male and female F344 rats given gallic acid for 90 days.
*P<0.05; **P<0.01, as compared with 0% group (Dunnett's test or Dunnett type

rank-sum test).
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Fig. 2.
Daily food intake for male and female F344 rats given gallic acid for 90 days.
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Fig. 3.
Body weight curves for male and female F344 rats given gallic acid for 52 weeks.
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Fig. 4.
Daily food intake for male and female F344 rats given gallic acid for 52 weeks.
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Table 1. Food consumption and intake of gallic acid by F344 rats fed diets containing the compound for 90
days.

Gallic acid No. of Mean daily intake Total intake
Sex in the diet rats Food consumption ' of gallic acid of gallic acid
(%) examined (g/rat/day) (g/kg BW/day)* (g/kg BW)®
Males 0 10 13.9 (57.1)° 0 0
0.2 10 13.7 (55.6) 0.1 10.0
10 13.8 (56.0) 0.56 50.4
10 14.1 (64.0) 3.20 287.9
Females 0 10 9.8 (63.4) 0 0
0.2 10 9.1" (59.8) 0.12 10.8
1 10 9.1" (60.2) 0.60 542
5 10 8.9" (63.5) 3.18 286.0
*Values were calculated by multiplying the food consumption (g/kg BW/day) by the dietary level of gallic acid (g/g
diet). O

Values are the sums of gallic acid administered during the experimental period and were calculated by multiplying
the mean daily intake of gallic acid (g/kg BW/day) by 90 (days).

*Values in parentheses are for food consumption calculated as g/kg BW/day.

Abbreviation: BW, Body weight.

* *%¥; Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type

rank-sum test).
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Table 2. Hematological data for F344 rats fed diets containing gallic acid for 90 days.
Gallic acid in the diet (%)

0 0.2 1 5
Males
No. of animals examined 10 10 10 10
- RBC (x10%pl) 942.1 + 36.2° 935.6 + 28.5 922.6 + 34.5 902.6 + 36.9
Hb (g/dl) 162+ 0.6 16.1£0.4 15.8 0.7 146 + 0.6"
Ht (%) 511+ 1.7 50.7+ 1.5 50.0 £2.1 473+ 18"
MCV (l) 542+ 0.4 542 %0.5 542403 524+ 0.6
MCH (pg) 17.2£03 17.2+£ 0.2 17.1 £0.2 162 £ 0.4™
MCHC (g/dl) 31705 31.7+03 315+ 0.4 309 + 05"
Plt (x10%ul) 714+£3.6 71.1 £ 4.4 66.2 + 9.9 66.7 + 14.0
WRBC (x10%/ul) 402+92 41.6+8.8 31.8+126 442 9.9
Differential leukocyte counts
No. of animals examined 10 10 10 10
Band form neutrophils (%) 0.0+ 0.0 0.0+0.0 ©0.0£0.0 0.0 + 0.0
Segmented neutrophils (%) 23.1+43 19.6 £2.9 214 £52 233 +£43
Eosinophils (%) 1.0£09 1.0 0.6 0.5+0.6 0.7 £ 0.7
Basophils (%) 0.0+ 0.0 0.0 + 0.0 0.0 0.0 0.0 + 0.0
Lymphocytes (%) 752+ 4.7 792 £3.0 77.7+£53 75.7 £ 4.4
Monocytes (%) 07+0.7 03+05 04+05 03+04
Reticulocytes (/ 100 cells) 0.7+ 0.6 1.6 £ 0.9 1.2+1.0 47+ 36"
Females
No. of animals examined 10 6° 10 8°
RBC (x10%u1) 817.9 + 61.9 739.7 £34.3 811.6 £ 51.7 748.6 + 70.1
Hb (g/db) 150+ 1.2 14.8+0.7 15.1 £ 0.7 12.8 + 1.0"
Ht (%) 427 £ 12.2 453+ 1.7 463 +3.0 39.8 £ 33"
MCV (fl) 57.1+0.5 57.1+0.5 57.1+06 532 + 0.8"
MCH (pg) 18405 18.7+0.4 18704 17.1 £ 04"
MCHC (g/dl) 322+ 0.8 327+ 0.6 32.7£0.9 32105
Pit (x10%/ul) 61.1 £ 18.6 63.5+89 71.3+28 76.7 + 4.0°
WBC (x10%/pl) 33.1+£9.9 393+6.7 395£5.5 38.6 9.1
Differential leukocyte counts
No. of animals examined 8° 5 9 7
Band form neutrophils (%) 0.1+ 0.2 0.2+0.3 0.1£02 0.3 £03
Segmented neutrophils (%) 154+ 4.6 148+ 438 16.1+£5.4 18.0 = 6.0
Eosinophils (%) 1.0+ 1.0 1.0£0.7 1.0+ 0.6 1.3+ 1.0
Basophils (%) 0.0+ 0.0 0.0 £ 0.0 0.0 £0.0 0.0 £ 0.0
Lymphocytes (%) 824+ 50 826+4.5 81.5+4.9 792 £ 6.2
Monocytes (%) 1.1+ 0.8 1.4+0.8 1.3+0.8 12+ 1.1
Reticulocytes (/ 100 cells) 22+12 1.2+ 1.0 1.7+0.38 33+19

*Mean+SD.

"Numbers are excluded animals of which blood samples were insufficiently collected.

Abbreviations: RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit; MCV, mean corpuscular volume; MCH, mean
corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; Plt, platelet; WBC, white blood cell.
* %% Sipnificantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type
rank-sum test).
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Table 3. Serum biochemical data for F344 rats fed diets containing gallic acid for 90 days.

Gallic acid in the diet (%)

0 0.2 1 5
Males
No. of animals examined 10 10 10 10
TP (g/dL) 6.62 + 0.14° 6.71+0.25 6.68 = 0.18 7.04 £ 021"
AIG 1.86 + 0.13 1.88 + 0.08 1.90 + 0.08 1.78 + 0.08
Alb (g/dL) 4.30 + 0.07 437 +0.12 437 £ 0.09 450 + 0.11"
Total Bil (mg/dL) 0.036 + 0.007 0.041 = 0.007 0.032 + 0.006 0.116 + 0.028"
Direct Bil (mg/dL) 0.040 + 0.005 0.042 + 0.004 0.040 + 0.007 0.104 + 0.023"
Indirect Bil (mg/dL) 0.004 = 0.005 0.005 £ 0.005 0.004 = 0.005 0.033 + 0.013"
Glucose (mg/dL) 1341+ 79 136.4 + 15.9 1274 £ 7.9 139.9 + 12.9
TG (mg/dL) 63.9+17.0 84.4+395 63.9 + 16.3 713 + 184
TC (mg/dL) 60255 63.7 £ 4.6 60.6 £ 2.9 60.6 + 4.8
BUN (mg/dL) 19.6 1.9 20.5 £ 1.3 192+ 1.0 20.6 £ 1.3
CRN (mg/dL) 0.33 £ 0.03 0.33 + 0.04 0.34 % 0.02 0.29 + 0.02"
Na (mEQ/L) 1445+ 0.7 1457+ 1.9 1473+ 1.3 146.8 = 1.17
Cl (mEQ/L) 1047 £ 1.1 1050+ 1.6 104.9 + 1.1 1033 £ 1.3°
K (mEQ/L) 4.65 + 0.29 4.70 £ 0.27 4.61 +0.20 4.99 £ 025"
Ca (mg/dL) 10.60  0.18 10.65 + 0.46 10.80 + 0.29 10.70 = 0.25
IP (mg/dL) 6.55 + 0.30 6.66 + 0.61 6.78 £ 0.63 6.33 = 0.37
AST (IU/L) 88.6+ 11.6 89.9+ 17.1 79.1£7.9 85.7 + 22.1
ALT (IU/L) 46.6 + 7.0 49.9 +10.2 40.6 +3.5 426 + 8.8
ALP (IU/L) 4414 £ 31.0 436.2 + 34.3 435.9 + 37.0 459.5 + 25.1
y-GTP (IU/L) <2 <2 <2 <2
Females i

No. of animals examined 10 9° 10 9°
TP (g/dL) 6.66 = 0.39 6.63 £ 0.27 6.67 + 0.25 6.74 + 0.35
A/G 2.09 + 0.14 2.10 £ 0.10 2.09 + 0.13 2.06 + 0.14
Alb (g/dL) 4.51 +0.20 450+ 0.18 4.50 = 0.15 4.52 £ 0.19
Total Bil (mg/dL) 0.036 £ 0.007 0.038 = 0.007 0.032 + 0.004 0.069 + 0.012"
Direct Bil (mg/dL) 0.045 + 0.007 0.041 £ 0.008 0.041 = 0.003 0.077 £ 0.016"
Indirect Bil (mg/dL) 0.005 + 0.008 0.002 = 0.004 0.005 = 0.005 0.006 + 0.007
Glucose (mg/dL) 148.8 £ 25.7 1483 +27.8 152.4 + 18.7 1463 + 12.8
TG (mg/dL) 63.6 +22.7 56.6 + 16.7 53.4+ 183 442 + 118
TC (mg/dL) 88.1 £ 8.7 85.6 £ 5.6 933 +5.7 87.6 + 5.4
BUN (mg/dL) 193 £2.5 2050+ 1.2 199+1.8 21.0 £ 2.1
CRN (mg/dL) 0.29 % 0.02 0.28 + 0.03 0.28 + 0.02 0.21 + 0.03"
Na (mEQ/L) 1462 £2.2 144.8 3.0 145.5 +2.3 1449 + 1.9
CI (mEQ/L) 106.0+ 1.6 1054+ 1.8 106.1 + 1.3 1072 £ 1.5
K (mEQ/L) 4.05 £ 0.34 4.40 £ 0.70 4.03 + 0.24 4.49 = 0.60
Ca (mg/dL) 9.83 + 3.01 10.78 + 0.66 10.64 + 0.50 10.44 + 0.49
IP (mg/dL) 5.82 + 1.04 552+ 0.83 5.92 % 0.74 5.69 + 1.01
AST (IU/L) 772 +10.5 81.2 % 13.1 78.0 £ 12.8 782 + 12.1
ALT (IU/L) 36.1£5.0 39.7+58 347 +£2.7 342 + 4.1
ALP (IU/L) 578.1 + 743 578.1 + 48.1 594.8 £ 73.2 569.0 + 66.4
y-GTP (IU/L) <2 <2 <2 41+ 14°

*Mean=SD.  °Numbers are excluded animals of which blood samples were insufficiently collected.

°The mean value was calculated by counting the value below detection limit as 2.0. The number of animals which
showed the value below detection limit was 2.
Abbreviations; TP, total protein; A/G albumin: globulin ratio; Alb, albumin; Bil, bilirubin; TG, triglyceride; TC, total
cholesterol; BUN, blood urea nitrogen; CRN, creatinine; Na, sodium; Cl, chloride; K, potassium; Ca, calcium; IP,

inorganic phosphate; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase;

v-GTP, gamma glutamyl transpeptidase.
* %% Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type

rank-sum test).
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Table 4. Final body and organ weights for ¥344 rats fed diets containing gallic acid for 90 days.

Gallic acid in the diet (%)

0 0.2 1 5
Males
No. of animals examined 10 10 10 10
BW 3 309.7 £ 11.7° 314.0 = 10.6 3122 £ 152 270.7 + 105
Brain (® 1.95 + 0.04 1.97 + 0.04 1.97 £ 0.06 1.93 + 0.04
(&%) 0.631 + 0.026 0.628 + 0.022 0.631 + 0.027 0.712  0.021"
Thymus (®) 0.183 + 0.027 0.185 % 0.032 0.180 + 0.018 0.148 + 0.019"
(g%) 0.059 £ 0.009 0.059 £ 0.009 0.058 + 0.006 0.055 £ 0.007
Lungs (2 0.971 + 0.048 0.974 + 0.056 1.004 + 0.076 0.905 + 0.029"
(e%) 0.314 + 0.017 0.311 + 0.021 0.322 + 0.020 0.335 + 0.018
Heart () 0.866 + 0.038 0.881 + 0.029 0.894 + 0.043 0.807 + 0.036"
(2%) 0.280 + 0.012 0.281 + 0.014 0.286 + 0.012 0.298 + 0.009"
Spleen (g 0.640 + 0.033 0.654 % 0.037 0.646 = 0.036 0.862 + 0.086"
(2%) 0.207 % 0.007 0.208 + 0.009 0.207 + 0.009 0.319 + 0.035™
Liver (8) 6.70 £ 0.33 6.95 + 0.38 6.94 + 0.31 8.15 + 0.39™
(2%) 2.16 + 0.07 2.21 + 0.07 2.23 £ 0.05 3.01 = 0.017
Adrenals (mg) 345+ 28 362 + 7.4 325 + 3.1 354 + 4.4
(mg%) 112 + 1.0 11.6 + 2.7 104 £ 0.9 13119
Kidneys () 1.80 + 0.07 1.81 £ 0.10 1.74 £ 0.07 1.79 = 0.11
(8%) 0.581 + 0.022 0.577 £ 0.025 0.559 + 0.026 0.663 = 0.031°
Females
No. of animals examined 10 10 10 10
BW (2) 183.7£9.2 181.2 = 10.9 179.0 + 5.8 160.2 & 5.9
Brain ® 1.82 £ 0.05 1.79 = 0.03 1.80 £ 0.03 1.79 + 0.04
(g%) 0.989 + 0.036 0.993 + 0.055 1.004 £ 0.029 1.117 + 0.040"
Thymus (8 0.165 + 0.020 0.164 + 0.014 0.165  0.022 0.144 £ 0.006°
(g%) 0.090 + 0.009 0.091 + 0.008 0.092 + 0.011 0.090 + 0.005
Lungs (® 0.722 + 0.044 0.732 £ 0.072 0.708 = 0.045 0.685 + 0.062
(2%) 0.393 + 0.018 0.405 + 0.040 0.396 = 0.024 0.428 + 0.045
Heart (® 0.552 + 0.029 0.544 + 0.033 0.540 + 0.025 0.498 + 0.024™
(g%) 0.301 + 0.012 0.300 = 0.013 0.302 + 0.010 0.311 + 0.018
Spleen (& 0.422 £ 0.017 0.417 + 0.031 0.415 + 0.029 0.563 + 0.069"
(g%) 0.230 + 0.007 0.230 + 0.014 0.232 + 0.012 0.352 + 0.045™
Liver (® 4.66 + 0.37 4.58 + 0.31 4.73 £ 0.36 5.19 = 0.20"
(&%) 2.53 £0.15 2.53 + 0.12 2.64 + 0.13 324+ 0.11"
Adrenals (mg) 373 +42 375+ 5.7 358 + 3.1 32437
(mg%) 203 + 1.7 20.7 £ 3.1 20.0 £ 1.7 203 + 2.6
Kidneys (2 1.12 £ 0.06 .11 + 0.10 1.07 £ 0.06 1.09 + 0.03
(g%) 0.608 + 0.020 0.613 % 0.059 0.596 + 0.026 0.681 = 0.029"
*Mean=SD.

Abbreviation: BW, Body weight.

* *%: Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type

rank-sum test).
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Table 5. Reproductive organ weights for F344 rats fed diets containing gallic acid for 90 days.

Gallic acid in the diet (%)

0 0.2 1 5
Males
No. of animals examined 10 10 10 10
Pituitary® (mg) 9.60+ 0.70 9.90+0.70 10.10 £ 1.10 9.40 = 0.70
(mg%) 3.09+0.24 3.14+0.22 3.24 £ 0.27 3.48 +0.20™
Testes ® 3.02£0.27 3.06+0.14 3.09 + 0.12 3.05 = 0.20
(g%) 0.978+0.101 0.975 +0.055 0.990 + 0.038 1.127 £ 0.081"
Epididymides @ 0.866 + 0.057 0.874 £ 0.024 0.882 + 0.034 0.861 x 0.048
(g%) 0.280+ 0.024 0.279 +0.009 0.283 + 0.012 0.318 £ 0.019°
Ventral prostate® ® 0.380+ 0.094 0.310+0.079 0.342 + 0.066 0.223 + 0.049"
(%) 0.123+0.030 0.098 + 0.025 0.111 % 0.023 0.083 + 0.018"
Dorsolateral prostate® (g) 0.449+ 0.053 0.370+£0.033"  0.408 + 0.027 0.378 + 0.046™
(g%) 0.145+0.018 0.118+0.010"  0.131 £ 0.013 0.140 = 0.018
Seminal vesicles®  (g) 1.09+0.13 0.94+0.09™ 1.02 £ 0.07 0.91 + 0.09™
(g%) 0.350+0.039 0.300+0.022”  0.327 £ 0.031 0.338 + 0.036
Females
No. of animals examined 10 10 10 10
Pituitary® (mg) 12.90+ 1.50 12.40 £ 1.40 12.40 + 1.20 10.10 + 1.10™
(mg%) 7.01+0.59 6.83 +0.83 6.91 % 0.65 6.31 £ 0.65
Ovaries (mg) 52.6+3.7 51464 482 + 4.7 450+3.17
(mg%) 28.7+2.1 28.4+33 269 +2.3 28.1+25
Uterus (g 0.561+0.143 0.504 £0.157 0.446 + 0.118 0.352 £ 0.106"
(8%) 0.304 £ 0.070 0.279+0.088 0.250 + 0.067 0.220 = 0.065
*Mean+SD.

"Measured after fixation.

* **: Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type

rank-sum test).
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Table 6. Data of sperm analysis for male F344 rats fed diets containing gallic acid for 90 days.

Gallic acid in the diet (%)

0 0.2 1 5
No. of animals examined 10 10 10 10
Sperm motility index (SMI) 321.6+31.3% 303.2£272 318.4£32.6 303.1+48.7
Total sperm count (10%ml) 1838.6+80.4 1883.9+262.5 1696.4 +230.3 1763.0 + 160.9
Sperm abnormality rate®
Total (%) 0.36+0.28 0.18+0.18 0.28%0.19 0.40+0.31
Head (%) 0.14£0.16 0.04+0.08 0.10£0.14 0.12+0.21
Cervical (%) 0.04+0.08 0.06+0.13 0.14£0.10 0.18 +0.20
Middle piece (%) 0.10£0.17 0.06+0.13 0.02:£0.06 0.04+0.08
Tail (%) 0.08+0.14 0.02+0.06 0.02+0.06 0.06+0.10
*Mean=+SD. :

®(No. of abnormal sperms/500 sperms)X100
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Table 7. Data of hormone assay for male and female F344 rats fed diets containing gallic acid for 90 days.

Dose (%)
Doses 0 0.2 1 5
Male rats
No. of
rats 10 10 10 10
examined )
T3 0975 + 0.082% 0950 + 0.108 094 =+ 0.067 0.909 + 0.124
T4 3.01 =+ 0.53 271 £ 025 292 + 0.20 207 = 021*
TSH 444 + 1.08 393 + 0.56 440 + 0.35 449 + 0.44
TST 1.04 + 1.12 1.06 + 0.79 1.09 + 0.98 091 =+ 0.84
Female
rats
No. of
rats 6 4 9 6
examined
T3 0.975 + 0.086 0.995 + 0.088 0946 + 0.070 0.857 + 0.071*
T4 2.10 + 0.41 230 + 041 1.940 + 0.610 1.73 =+ 0.22
TSH 437 + 0.65 38 + 034 414 + 0.67 542 4+ 1.82
E2 21.00 + 1048 1823 + 11.26 13.86 + 4.96 14.58 + 6.56
Mean+SD.

*: Significantly different from 0% group at P<0.05
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Table 8. Histopathologic changes following dietary administration of gallic acid to male ¥344 rats for 90 days.

Sex Male Female
Organ/Findings Dose(%) 0 02 1 5 0 02 1 §
Pituitary Rathke's pouch 5 2 3 3 8 8 7 7
Cyst in pars distalis 3 1 0 0 1 0 1 0
Cyst-like structure in pars distalis 0o 0 o0 O 0 1 0 0
Mononuclear cell infiltration, focal 0o 0 0 0 0 0 1 0
Harderian gl. Mononuclear cell infiltration, focal c 0 0 1 3 0 0 6
Skeletal muscle Single necrosis of muscle fiber 1 1] 0 0 1 0 0 0
Heart Focal necrosis 10 10 10 10 7 6 5 5
Lung Subendothelial mineralization of the pulmonary arteries 10 8 10 8 3 7 7 8
Focal inflammatory cell infiltration 4 3 6 3 3 1 3 0
Macrophages accumulation [ ] 0 0 0 1 0 2
Ossification in the pulmonary alveoli 2 0 1 0 2 1 0 0
Thymus Squamous metaplasia of epithelial cells 0 0 0 1 2 0 0o 1
Liver Microgranuloma 9 10 10 10 9 6 9 8
Focal necrosis 1 1 2 1 0 0 0 0
Hepatocellular hypertrophy, centrilobular 0 0 2 8+ o 0 o0 O
Hepatocellular hypertrophy, eosinophilic, Peripheral 0 0 0 0 0 0 0 8%
Fatty acid degeneration, focal 1 0 0 0 0 0 0 0
Kidney Eosinophilic body, proximal tubular epithelium 10 10 10 10 o 0 0 0
Hyaline droplet degeneration, proximal tubular epithelium 10 10 10 10 0 0 0 0
Regenerative tubules 10 10 10 9 2 1 2 2
Mineralization 6 5 6 8 7 9 8 9
Pigment deposition, proximal tubular epithelium 0 0 0 10* 0 0 0 10*
Mononuclear cell infiltration, focal 0 1 2 3 0 0 [V
Cast 1 1 1 1 0 0 0 2
Spleen Brown pigment deposition 0 0 0 1lo* o 0 o010*
Congestion 0 0 0 6* 0 0 0 6*
Extramedullary hematopoiesis 0 0 0 10* 0 0 010*
Pancreas Mononuclear cell infiltration, focal 4 0 0 2 1 0 ¢ 2
Focal atrophy [V ] 0 0 1 0 0 1
Glandular stomach Dilatation of gastric gland 3 0 0 0 0 0 0 0
Mononuclear cell infiltration, focal 1 0 0 0 0 0 0 0
Mesenteric L.N. Microgranuloma 6 O 0 8 7 0 0 7
Thyroid Ultimobranchial cyst 1 1 3 0 1 0 1 0
Diffuse folicular cell hyperplasia, bilateral 0 0 0 6* 0 0 0 8¢
Adrenal Accessory adrenal gland 1 0 0 0 0 0 0 0
Sinusoidal dilatation 2 2 2 1 1 1 0 1
Mineralization 0 0 3 0 0 0 0 0
Urethra Mononuclear cell infiltration, focal 0 0 0 0 4] 0 0 1
Uterus Mononuclear cell infiltration, focal 1 0 2 1
Endometritis 0 o0 1 1
Vagina Squamous epithelial cyst 1 0 (U]
Testis Atrophy of germinal epithelium within seminiferous tubules 2 1 1 2
Epididymis Cell debris in the epididymal duct 2 1 1 1
Decrease of sperm in the epididymal duct 1 0 0 0
Sperm granuloma 0 0 0 1
Prostate Decrease of secretory fluid, ventral lobe 0 1 1 2
Inflammation, dorsolateral lobe 3 4 1 2
Seminal vesicle Chronic inflammation 1 0 0 0
Nasal cavity Chronic inflammation of nasolacrimal duct 3 0 0 5 6 0 o 7
Mammary gland Mononuclear cell infiltration, focal 0 o 0 0 0 3 0 0
Lobular hyperplasia 6o 0 0 0 0 0 1 0
Femur/marrow Granuloma 0 0 0 0 2 0 0 0
Subcutis Mononuclear cell infiltration, focal 0 0 0 0 1 0 0 1

Values are numbers of rats with lesions.

*: Significantly different from 0% group at P<0.05 (Fisher's exact probability test).
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Table 9. Food consumption and intake of gallic acid by F344 rats fed diets containing the compound for 52
weeeks.

Gallic acid No. of Mean daily intake Total intake
Sex in the diet rats Food consumption of gallic acid of gallic acid
(%) examined (g/rat/day) (g/kg BW/day)* (g/kg BW)®
Males 0 20 14.7 (50.5)° 0 0
0.2 20 © 142 (47.8) 0.10 355
0.6 20 14.0 (48.2) 0.30 107.4
1.8 20 14.3 (49.6) 0.89 325.0
Females 0 20 9.3 (53.8) 0 0
0.2 20 9.4 (54.7) 0.11 39.8
0.6 20 9.2 (53.9) 0.32 117.8
1.8 20 9.2 (54.9) 0.99 359.9

2Values were calculated by multiplying the food consumption (g/kg BW/day) by the dietary level of gallic acid (g/g

diet).

®Values are the sums of gallic acid administered diring the experimental period and were calculated by multiplying

the mean daily intake of gallic acid (mg/kg BW/day) by 52 (weeks). O
Values in parentheses are for food consumption calculated as g/kg BW/day.

Abbreviation: BW, Body weight.

26



Table 10. Hematological data for F344 rats fed diets containing gallic acid for 52 weeks.
Gallic acid in the diet (%)

0 0.2 0.6 1.8
Males

No. of animals examined 20 19° 20 20
RBC (x10%pl) 987.1 + 31.8% 1002.2 £ 67.0 983.7+57.8 967.7 + 53.1
Hb (g/d) 16.6 + 0.7 1684 1.2 16.5 £ 0.8 159+ 1.0°
Ht (%) 523+ 1.7 53.2%3.5 523429 50729
MCV (fl) 53.0£05 53.1+0.3 53.2+04 524 + 06"
MCH (pg) 16.8 £ 0.4 16.8 £ 0.3 16.8 = 0.5 16.5 £ 0.4
MCHC (g/dl) 31.7+ 0.7 31.7+ 0.6 31.5+0.7 31.4 £ 0.7
PIt (x10%/u1) 682+ 82 73.1+6.3 68.9+59 715 £ 3.9
WBC (x10%/u1) 26.5+ 8.7 319+ 85 26.5+9.0 299 £+ 9.1
Differential leukocyte counts .

No. of animals examined 20 20 20 20
Band form neutrophils (%) 02+04 03+05 02+£03 02+03
Segmented neutrophils (%) 40.2 £ 8.9 432+ 8.0 39.6+8.1 40.9 £ 6.6
Eosinophils (%) 1.5+ 1.0 1.3£0.9 1.5+ 1.0 1.2 £ 0.9
Basophils (%) 0.0+ 0.0 0.1£0.2 0.0+ 0.0 0.0 £ 0.0
Lymphocytes (%) 57.0+ 8.9 54.6 £ 7.7 57.7+£179 56.8 £ 6.6
Monocytes (%) 12+ 0.6 0.7+0.5 1.1+£0.7 09038

Reticulocytes (/ 100 cells) 1.5+ 1.1 1.3£0.8 1.1£0.7 - 1.2+£08
Females
No. of animals examined 17° 20 20 19°
RBC (x10%/u1) 827.6 + 52.2 831.3 £ 46.6 839.7£422 806.0 + 33.5
Hb (g/dl) 153+ 0.7 15209 153 0.7 14.5 £ 0.5"
Ht (%) 476+ 23 475+ 2.7 482+24 457 + 1.8
MCV (1) 572+ 0.3 57.2+0.3 57.3+0.5 56.7 + 0.5
MCH (pg) 184+ 0.5 183+0.5 182+ 0.5 18.0 +£ 04
MCHC (g/dl) 322+ 0.7 32.1+0.8 31.8+0.8 31.8 £ 0.7
Plt (x10%/p1) 587+ 3.5 61.8+4.0 613+45 62.1 5.0
WBC (x10%/ul) 185+ 3.3 19.5+5.1 18.7+ 4.9 167 + 3.9
Differential leukocyte counts

No. of animals examined 18° 20 20 19°
Band form neutrophils (%) 0.1+04 02+04 02+0.3 02+03
Segmented neutrophils (%) 284 % 10.4 292+17.1 29.746.3 27.7+ 6.8
Eosinophils (%) 13+£09 1.9£1.1 1.2+£09 1.7+1.2
Basophils (%) 0.0+ 0.0 0.0+0.0 0.0+ 0.0 0.0 £ 0.0
Lymphocytes (%) 69.4 + 10.1 64.7 + 15.1 682+ 6.5 69.7+ 6.3
Monocytes (%) 0.8+ 0.7 0.6+0.8 0.8 +0.7 0.7+ 0.8

Reticulocytes (/ 100 cells) 3.1+ 1.8 3425 3.8+19 25+ 14
*Mean+SD. »

*Numbers are excluded animals of which blood samples were insufficiently collected.
Abbreviations: RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit; MCV, mean corpuscular volume; MCH, mean
corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; Plt, platelet; WBC, white blood cell.

* **: Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type
rank-sum test).
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Table 11. Serum biochemical data for F344 rats fed diets containing gallic acid for 52weeks.

Gallic acid in the diet (%)

0 0.2 0.6 1.8
Males ’
No. of animals examined 20 20 20 20
TP (g/dL) 72+02% 72+05 7.1+02 73 +02
A/G 1.6+ 0.1 1.6+0.1 - 1.6+ 0.1 1.5+ 0.1
Alb (g/dL) 44+0.1 44+03 4.4 0.1 4401
Total Bil (mg/dL) 0.077  0.009 0.084 = 0.017 0.076 £ 0.009 0.085 + 0.013
Direct Bil (mg/dL) 0.056 =+ 0.007 0.059 + 0.013 0.055 £ 0.009 0.064 + 0.010"
Indirect Bil (mg/dL) 0.021 = 0.006 0.025 + 0.008 0.021 % 0.010 0.021 + 0.007
Glucose (mg/dL) 160.1 £ 15.5 160.1 + 14.6 151.3 £ 103 164.0 + 17.2
TG (mg/dL) 113.0 =457 99.3 + 29.3 929 + 33.7 103.7  36.5
TC (mg/dL) 107.4+9.3 1102+ 11.8 105.5 + 10.6 120.7 + 14.9”
BUN (mg/dL) 18415 182+ 2.1 179 + 1.4 18.1 % 1.2
CRN (mg/dL) 0.29 £ 0.03 0.29 + 0.04 0.29 = 0.02 0.26 = 0.02"
Na (mEQ/L) 144.6 + 1.0 146.8 + 8.2 144.6 + 1.4 145.1 £ 1.1
Cl (mEQ/L) 1037+ 1.2 106.0 £ 6.8 104.2 + 1.4 103.9 1.0
K (mEQ/L) 46+02 47+03 4602 48+ 03
Ca (mg/dL) 10.8+ 0.2 109+ 0.8 10.7 £ 0.2 10.8 + 0.2
IP (mg/dL) 52+03 51+05 5004 5005
AST (IU/L) 1169+ 23.6 111.1 £ 19.9 118.9 + 26.4 1449 + 322"
ALT (IU/L) 72.0+ 15.8 720+ 118 64.1+9.7 882 + 12.6™
ALP (IU/L) 4943 = 61.9 505.8 + 86.6 473.1 + 44.4 528.5 + 822
y-GTP (IU/L) 3.0+ 1.1° 33+£20° 33+ 1.6° 85+55"
Females .
No. of animals examined 18° 20 20 19°
TP (g/dL) 7.6+ 0.5 7.7+ 04 74+£05 7503
A/G 1.9+ 0.1 1.9+ 0.1 1.9+02 1.8 £ 0.1
Alb (g/dL) 49+03 50+03 4903 4902
Total Bil (mg/dL) 0.087 + 0.017 0.098 + 0.026 0.084 + 0.010 0.088 = 0.009
Conjugated Bil (mg/dL) 0.066 = 0.015 0.073 + 0.020 0.064 % 0.007 0.067 + 0.009
Free Bil (mg/dL) 0.021 + 0.011 0.025 + 0.013 0.021 + 0.007 0.021 + 0.007
Glucose (mg/dL) 1402+ 13.6 127.8 + 16.4 130.7 + 20.0 138.9 + 14.6
TG (mg/dL) 108.3 % 65.0 93.1 £ 53.4 65.9 + 40.1 76.6 + 49.4
TC (mg/dL) 1315+ 112 133.2 £ 10.9 130.5+9.5 132.4 + 11.1
BUN (mg/dL) 17.6 + 2.6 184+ 2.1 17212 17.8 + 1.8
CRN (mg/dL) 0.31+0.03 0.30 £ 0.02 0.30 % 0.02 0.28 + 0.02"
Na (mEQ/L) 1435+ 0.9 1439+ 1.5 1439+ 1.0 1442 + 14
Cl (mEQ/L) 103.7+ 1.1 103.5+ 1.4 103.7 £ 1.5 104.2 £ 1.3
K (mEQ/L) 3.9+03 4.0+04 3.9+ 0.3 3.8+ 02
Ca (mg/dL) 107+ 0.3 107+ 03 10.5+ 0.3 10.4 + 0.4
IP (mg/dL) 3.8+0.7 42+1.1 4.1+0.6 3.9+ 08
AST (IU/L) 77.0 £ 11.3 T 814+ 121 79.6 + 13.6 84.6 +21.2
ALT (IU/L) 34440 345+3.5 33343 340 + 4.7
ALP (TU/L) 197.2 £ 23.3 200.0 + 31.1 201.5 + 45.0 185.4 + 23.2
y-GTP (IU/L) <2 <2 <2 23+06°

Mean+SD. "Numbers are excluded animals of which blood samples were insufficiently collected.
“The mean value was calculated by counting the value below detection limit as 2.0. The number of animals which showed the value

below detection limit were 8 in 0%, 9 in 0.2%, 8 in 0.6% group in male and 15 in 1.8% group in female.
Abbreviations: TP, total protein; A/G, albumin; globulin ratio; Alb, albumin; Bil, bilirubin; TG triglyceride; TC, total cholesterol;

BUN, blood urea nitrogen; CRN, creatinine; Na, sodium; Cl, chloride; K, potassium; Ca, calcium; IP, inorganic phosphate; AST,
aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; y-GTP, gamma glutamyl transpeptidase.
* **: Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type rank-sum test).
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Table 12. Final body and organ weights for F344 rats fed diets containing gallic acid for 52 weeks.

Gallic acid in the diet (%)

0 0.2 0.6 1.8
Males
No. of animals examined 20 20 20 20
BW 03 408.6 + 17.7 4122 £ 203 396.8 + 18.0 4029 + 194
Brain (2 2.08 + 0.04 2.08 + 0.04 2.07 £ 0.05 2.09 £ 0.05
(2%) 0.51 + 0.01 0.51 + 0.03 0.52 + 0.03 0.52 + 0.03
Lungs (g 1.12 + 0.06 1.12 £ 0.05 1.10 + 0.06 1.13 + 0.04
(g%) 0.27  0.01 0.27 + 0.01 0.28 + 0.01 0.28 + 0.02
Heart ©® 1.05 £ 0.06 1.04 £ 0.06 1.03 £ 0.03 1.05 + 0.05
(2%) 0.26 = 0.01 0.25 + 0.01 0.26 + 0.01 0.26 = 0.01
Spleen (g) 0.71 % 0.04 0.72 £ 0.04 0.69 + 0.04 0.73 = 0.05
(%) 0.17 + 0.01 0.18 + 0.01 0.18 = 0.01 0.18 + 0.01
Liver (g 9.21 + 0.62 9.28 + 0.70 8.79 + 0.55 10.05 + 0.84™
(2%) 2.25 + 0.10 2.25 + 0.13 2.22 + 0.10 2.49 + 0.13"
Adrenals (mg) 384 + 42 38.6 + 4.4 384 £ 55 459 + 327
(mg%) 9.38 + 0.87 9.36 + 1.05 9.68 + 1.42 11.42 + 8.17
Kidneys (2 220 + 0.12 2.21 £ 0.09 2.11 + 0.09* 2.23 £ 0.11
(g%) 0.54 + 0.02 0.54 = 0.01 0.53 + 0.02 0.55 + 0.03
Testes (8 3.46 + 0.23 3.38 £ 0.37 3.39 + 0.19 3.55 + 0.08
(%) 0.85 + 0.06 0.82 + 0.09 0.86 + 0.04 0.88 £ 0.04
Epididymides () 0.92 + 0.06 0.91 + 0.07 0.90 + 0.07° 0.94 + 0.03
(g%) 0.23 + 0.02 0.22 £ 0.02 0.23 + 0.02° 0.23 + 0.01
Females
No. of animals examined 19 20 20 20
BW (g 217.9 £ 16.5 2132 £ 112 211.7 + 9.6 202.4 + 13.6"
Brain (® 1.88 + 0.05 1.90 + 0.06 1.87 + 0.05 1.88 + 0.04
(g%) 0.87 + 0.07 0.89 + 0.04 0.89 + 0.05 0.93 + 0.06"
Lungs 03 0.80 + 0.08 0.79 + 0.07 0.78 + 0.05 0.76 + 0.03
(g%) 0.37 £ 0.04 0.37 £ 0.03 0.37 + 0.03 0.37 + 0.03
Heart () 0.69 + 0.04 0.69 £ 0.05 0.67 + 0.04 0.67 + 0.04
(g%) 0.32 £ 0.02 0.32 £ 0.02 0.32 + 0.02 0.33 + 0.02
Spleen (g) 0.45 + 0.03 0.47 £ 0.04 0.45 + 0.03 0.45 + 0.03
(g%) 0.21 £ 0.02 0.22 = 0.02 0.21 + 0.02 0.22 + 0.02°
Liver ® 4.82 £ 0.26 475 + 0.35 4.61 + 0.38 4.73 + 0.31
(g%) 2.22 +0.14 2.23 + 0.16 2.18 + 0.18 2.34 £ 0.19
Adrenals (mg) 474+ 83 458 £ 6.1 45.1 £ 6.1 42152
(mg%) 21.72 £ 3.25 21.46 + 2.48 21.36 £ 3.17 20.90 + 2.97
Kidneys (2 1.35 + 0.08 1.37 £ 0.09 1.32 £ 0.07 1.31 + 0.07
(g%) 0.62 + 0.04 0.64 + 0.04 0.62 + 0.05 0.65 % 0.05
Ovaries (mg) 50.4 £ 13.4 455 = 9.0 46.0 £ 6.1 47.1 + 6.4
(mg%) 23.0£5.6 21.3 + 4.1 21.8 £33 233 + 3.5
Uterus (® 0.91 £ 0.18 0.93 + 0.21 1.04 £ 0.26 0.94 + 0.16
(£%) 0.42 £ 0.07 0.44 £ 0.10 0.49 + 0.13 0.47 + 0.08
*Mean+SD.
bn=19

Abbreviation: BW, Body weight.

* %% Significantly different from 0% group at P<0.05 and P<0.01, respectively (Dunnett's test or Dunnett type

rank-sum test).
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Table 12. Macroscopical changes following dietary administration of gallic acid to male ¥344 rats for 52
weeks :

Sex Male Female

Organ/Findings Dose (%) 0 02 0.6 1.8 0 02 06 1.8

No. of animals examined 20 20 20 20 19 20 20 20
Liver Hernia 1 4 2 2 6 3 2 2
Testis Atrophy/soft, unilaterally 1 4 3 0 0 0 0 0
Skin Mass, Ear 0 1 0 O 0 0 0 0
Lung Hemorrhage, patchy 0 0 0 1 0 0 0 O
Pituitary Dark red area 0 0 0 1 1 1 1 3
Lymph node Dard red (mesenteric) 0 0 0 1 0 0 0 0
Adrenal Enlargement, unilaterally 0 0 0 1 0 0 0 0
Ovary Cyst, unilaterally 1 1 0 0
Abdominal cavity Yellow mass 0 0 0 O 0 1 2 0
Uterus Thinning, unilaterally 1 0 0 O

Cystic/hydormetra, unilaterally 0 0 1 1
Stomach Thickning of wall 0 0 0 O 0 0 1 0

Values are numbers of rats with lesions.
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Table 13. Histopathologciall changes following dietary administration of gallic acid to male F344 rats for 52
weeks

Male Female
Organ/Findigns Dose(%) 0 02 0.6 18 0 02 06 1.8
Number of rats examined 20 20 20 20 20 20 20 20
Non-neoplastic
lesions
Pituitary Rathke's pouch remnant 1 - - 2 0 - - 1
Dilatation, sinusoid 0 - - 0 0 - - 1
Thyroid Ultimobranchial cyst, unilateral 1 0 O 0 1 0 0 0
C-cell hyperplasia, focal 2 0 1 0 0o 0 0 o0
Thymus Hyperplasia, epithelial thymocyte 2 0 0 0 1 0 0 O
Heart Inflammation/fibrosis, myocardium, 8 7 3 3 1 1 2 0
focal
Lung Focal hyperplasia, alveolar 0o 0 0 0 0 0 1 o
epithelium
Liver Bile duct proliferation 4 7 8 10 0o 1 2 0
Chlangio-fibrosis, extrahepatic 1 0 0 0 0 o 0 O
Necrosis, hepatocyte, focal 0 2 0 0 1 0 0 1
Hypertrophy, hepatocyte, 0 0 0 11%* 0 0 0 o
centrilobular
Hypertrophy, hepatocyte, peripheral 0 0 0 0 o 0 o0 7%
Fatty change, hepatocyte, 0 0 0O 2 0 0 0 0
peripheral/diffuse
Altered foci, basophilic 0 0 O 0 6 4 2 4
Kidney Dilatation, pelvis, unilateral 0 0 o0 0 1 0 0 O
Spleen Brown pigment deposition 2 0 o0 0 4 5 3 4
Fibrosis, focal 1 0 0 0 0O 0 0 o0
Pancreas Acinar cell atrophy, focal 7 - - 3 0 - -1
Skeletal muscle  Degeneration with lymphoid cell 1 - - 0 0 - -0
aggregation, focal
Tongue Chronic inflammation, focal 0 - - 0 1 - -0
Mesenteric LN  Granulation tissue/microgranuloma 3 - - 1 0 - -0
Proliferation, lymphoid cell 5 - - 1 2 - -0
Stomach Dilatation, fungic gland 2 - - 2 5 - -0
Ovary Atrophy 3 8 5 2
Proliferation, interstitial cell 1 0 0 0
Prominent, corpus luteum, 1 0 0 2
Cyst 1 0 0 0
Paraovarian cyst, unilateral 1 0 0 0
Uterus Atypical hyperplasia, focal, luminal 1 0 0 0

epithelium, unilateral

Dilatation of Jumen, bilateral 0 0 0 1
Inflammation 1 0 1 1
Hypoplasia, unilateral 0 1 0 1
Vagina Atrophy 2 0 0 0
Mucification 0 0 0 4
Cornification 0 o0 0 1
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Table 13. Histopathologciall changes following dietary administration of gallic acid to male F344 rats for 52

weeks. (Continued)

Male Female

Organ/Findings Dose (%) 0 0.2 0.6 1.8 0 02 06 1.8

Number of rats examined 20 20 20 20 20 20 20 20

- Continued

Prostate Aggregation, lymphoid cell 8§ 8 5 3

Granulomatous inflammation 0 0 O 1
Epididymis Atrophy, unilateral 1 0 0 0

Sperm granuloma, unilateral 0 1 0 O

Sperm granuloma, unilateral 0 0 1 0

Decrease, sperm, unilateral 0 1 2 0

Decrease, sperm, unilateral 0 1 0 0
Testis Leydig cell hyperplasia, focal, 8 6 5 6

unilateral

Leydig cell hyperplasia, focal, 3 1 0 8

bilateral

Tubular atrophy, focal, unilateral 1 2 3 3

Tubular atrophy, diffuse, unilateral 1 4 2 0

, Dilatation, rete testis, unilateral 2 0 0 0

Mammary gland  Hyperplasia, acinar cell 1 1 0 0 0 1 0 0

Atrophy, acinar cell 0 0 o0 3

Atrophy, acinar cell 0o 0 0 0 11 5 6 7
Bone Granuloma 0 - -0 5 - - 8
Naval cavity Intracytoplasmic eosinophilic body 7 - - 11 17 - - 15
Abdominal cavity Fatty necrosis 0 - - 0 0 - - 2
Harderian gland  Chronic inflammation 0 - - 0 1 - -
Noeplastic lesions
Pituitary Adenoma _ 0 - -1 0 - -0
Thyroid C-cell adenoma, unilateral 6 0 1 0 0 0 0 o0
Lung Adenoma 0 0 0 1 0o 0 0 O
Mammary gland  Fibroadenoma 0 0 0 o0 1 0 0 O
Ear Neural crest tumor 0 1 0 0 0 0 0 O
Adrenal Pheochromocytoma, malignant, 0 0 o0 1 0 0 0 O

unilateral
Uterus Endometrial stromal polyp, 1 1 1 1

unilateral
Urethra Papilloma, transtitial cell 0 0 1 0 0o 0 0 0
Skin Basal cell carcinoma, metastatic 0o 0 o0 0 1 0 0 O

Values are numbers of rats with lesions.
*: Significantly different from 0% group at P<0.05 (Fisher's exact probability test).
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