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Table |. SAHEFDTFIREHMEDROLARSIO—)L, FU 7=
VEOREME

LAANSEA— )L (ranstA B U cisth D& Et, mg/100 g)

REEH 0.2% GSE?» 5.0% GSE”
RIFEALERF 0.08 1.65
ERARE 1EM 0.09 1.68
ERRF2EME 0.08 1.73
ARGEFE2EM 0.08 1.75
AEGREFE4EM 0.09 1.72

*EERAROOTNT SO —IZ LB E

EABERPOT N T (REE)

RESEH 0.2% GSE® 5.0% GSE”
RFERLARF 0.027 0.562
ERREEM 0.026 0.534
ERRF2EM 0.029 0.553
AEREFE22EM 0.027 0.556
AEREFAEM 0.027 0.535

* DRI EEHCRDRE

: Grape skin extract



Table 2. Daily food consumption, daily GSE intake and total intake of GSE in F344 rats treated with

GSE for 90 days.

Males Mean daily food consumption =~ Mean daily GSE intake Total GSE intake
(g/animal/day) (g/kg BW/day) (g/kg BW)

Control 158 = 0.6 00 = 0.0 0.0

0.2% GSE 157 =+ 09 0.1 =00 10.9

1.0% GSE 16.1 £ 0.6 06 =02 55.5

5.0% GSE 170 £ 1.2 33 + 08 3024

Females Mean daily food consumption = Mean daily GSE intake Total GSE intake
(g/animal/day) (g/kg BW/day) (g’kg BW)

Control 105 = 04 00 = 00 0.0

0.2% GSE 106 £ 04 0.1 + 00 12.4

1.0% GSE 104 + 05 07 + 0.1 61.7

5.0% GSE 109 £ 05 36 = 0.7 3271

9. Mean = SD



Table 3.

Final body and absolute organ weights of F344 rats treated with grape skin exrtact (GSE) for 90 days.

* Mean = SD

Control 0.2% GSE 1.0% GSE 5.0% GSE
No. of animals
examined 10 10 10 10
Males
BW (g) 3329 =+ 13.7¢ 3317 =+ 13.1 3342 = 173 3198 = 17.7
Brain (g) 197 = 004 197 %= 005 201 = 0.04 202 = 005
Thymus (g) 020 = 0.03 021 = 0.03 021 = 005 0.19 = 003
Heart (g) 094 =+ 004 094 =+ 0.04 093 = 005 094 = 004
Lungs (g) 1.14 = 0.10 1.12 = 0.12 1.13 += 0.06 .15 = 013
Spleen (g) 065 = 0.04 065 + 0.04 066 = 004 063 =+ 004
Liver (g) 797 =+ 0.57 786 =+ 0.52 800 =+ 047 756 =+ 046
Adrenals (g) 0.042 <+ 0.002 0040 = 0.004 0.039 =+ 0002 0.041 =+ 0005
Kidneys (g) 200 = 0.13 1.99 + 0.12 201 =+ 0.09 197 =+ 011
Testes (g) 307 = 0.12 308 + 0.33 291 =+ 0.64 3.16 = 013
Females

BW (g) 1778 + 49 178.0 = 100 1762 £ 79 1720 + 53
Brain (g) 1.79 + 0.05 1.80 = 0.03 1.80 £ 0.04 1.81 £ 005
Thymus (g) 0.17 = 0.02 0.16 = 001 0.16 = 0.02 0.15 = 001
Heart (g) 057 = 0.02 057 = 0.02 0.56 + 0.03 056 + 002
Lungs (g) 077 = 0.06 076 = 0.05 0.77 = 0.06 0.78 = 009
Spleen (g) 039 = 0.02 039 + 0.03 038 = 0.02 038 + 001
Liver (g) 381 = 021 3.89 = 0.23 385 = 0.23 368 + 0.17
Adrenals (g) 0.042 + 0.004 0.043 + 0.003 0.038 = 0.006 0.043 + 0002
Kidneys (g) 1.12 = 005 1.10 =+ 0.04 1.08 + 0.06 1.12 + 006
Ovaries (g) 0.051 = 0.005 0.048 = 0.004 0.051 = 0.006 0.050 + 0004



Table 4.

Relative organ weight of F344 rats treated with grape skin extract (GSE) for 90 days.

Control 0.2% GSE 1.0% GSE 5.0% GSE

No. of animals examined 10 10 10 10
Males
Brain (g/100 g BW) 0.59 = 0.02° 059 = 002 0.60 = 003 0.63 = 003%*
Thymus (g/100 g BW) 005 = 002 006 = 001 0.06 + 001 0.06 = 001
Heart (g/100 g BW) 028 = 0.01 0.28 = 0.01 028 = 001 029 x 001*
Lungs (g/100 g BW) 034 = 003 034 = 0.03 034 = 002 036 = 004
Spleen (g/100 g BW) 0.19 + 001 0.20 = 0.01 020 + 001 0.20 = 001
Liver (g/100 g BW) 239 = 0.10 237 = 0.10 239 £ 005 236 += 0.10
Adrenals (ng/100g BW) 126 + 0.7 12.1 = 15 118 = 09 129 = 15
Kidneys (g/100 g BW) 0.60 = 0.02 060 = 0.02 0.60 = 002 0.62 = 002
Testes (mg/100g BW) 092 = 004 093 = 0.1] 0.87 = 0.18 0.99 = 0.06*
Females

Brain (g/100 g BW) 101 = 002 102 + 0.06 102 + 0.04 105 = 0.03%
Thymus (g/100 g BW) 0.10 = 0.01 0.09 = 001 009 = 001 0.09 = 001 O
Heart (g/100 g BW) 032 = 001 032 = 001 032 + 001 033 = 001
Lungs (g/100 g BW) 043 = 004 043 + 0.04 044 = 003 045 = 005
Spleen (g/100 g BW) 022 = 001 022 = 001 022 + 001 022 = 001
Liver (g/100 g BW) 2.14 = 0.08 2.19 = 007 2.19 = 0.09 2.14 = 007
Adrenals (mg/100g BW) 236 = 2.1 244 + 22 214 = 33 250 = 19
Kidneys (g/100 g BW) 0.63 = 0.02 0.62 = 0.03 062 = 0.02 0.65 =+ 004
Ovaries (mg/100g BW) 285 + 26 272 £ 23 290 = 30 289 + 26

* Mean = SD

* %% Significantly different from controls at p<0.05 and p<0.01, respectively.



Table 5. Hematological data for F344 rats treated with grape skin extract (GSE) for 90 days

Group
Control 0.2% GSE 1.0% GSE 5.0% GSE
Males
No. of animals examined 10 10 10 10
RBC (x10*/u1) 9259 £33.5° 935.7 +30.3 9584 +48.9 951.5 =+ 396
Hb (g/dl) 153 +£0.6 154 +05 155 *0.5 155 +0.5
Ht (%) 493 1.7 501 +1.6 51.1 %26 51.2 2.1
MCV (fl) 533 £04 535 =06 533 %03 539 =03
MCH (pg) 165 +04 164 +023 162 =04 163 0.5
MCHC (g/dl) 31.0 07 30.7 +0.5 304 +0.7 303 £1.0
Plt (x10%/ul) 69.7 +2.2 69.1 £ 7.1 735 £26 69.6 5.7
WBC (x10*/u1) 317 +73 347 + 104 340 %89 313 +45
Differential leukocyte counts
No. of animals examined - 10 10 10 10
Band form neutrophils (%) 08 =04 1.1 £07 1.2 x06 1.2 =038
Segmented neutrophils (%) 273 x3.1 292 =41 266 £42 295 £39
Eosinophils (%) 1.3 x0.6 1.7 +£09 09 =07 08 =04
Basophils (%) 02 *03 02 =*0.2 0.1 02 0.1 £02
Lymphocytes (%) 69.9 £29 67.6 =44 706 +4.7 68.0 £ 45
Monocytes (%) 0.7 £0.5 04 =03 0.7 %06 04 =+05
Reticulocytes (/ 100 cells) 05 %06 08 *07 0.6 =06 0.7 *07
Females
No. of animals examined 10 10 9° 10
RBC (x10%/ul) 9004 =+ 52.7 884.0 +22.4 8789 522 899.1 =+ 334
Hb (g/dl) 15.8 +40.7 155 +0.5 153 09 156 =04
Ht (%) 511 +2.8 499 £1.2 497 £29 509 +=19
MCV (f) 56.8 =04 565 +0.3 56.5 =02 566 =03
MCH (pg) 176 +0.6 176 +£04 174 £03 174 =06
MCHC (g/dl) 31.0 +1.0 31,1 +£0.38 308 +£0.5 307 £ 1.0
Pt (x10*/ul) 748 +44 720 +4.7 68.5 =124 759 +£42
WBC (x10*/u1) 235 £29 210 £33 204 £6.0 195 +32
Differential .!eukocyte counts
No. of animals examined 10 9° 8" 10
Band form neutrophils (%) LI £09 1.0 06 1.0 =08 12 +08
Segmented neutrophils (%) 254 +£7.6 305 +55 26.0 %55 31,1 £+ 4.7
Eosinophils (%) 1.0 =07 1.6 =14 1.7 £1.0 1.2 +£06
Basophils (%) 03 =+04 03 =04 06 =£02 06 =05
Lymphocytes (%) 71.5 +8.6 662 =64 70.1 %57 654 *49
Monocytes (%) 08 =+£05 05 +04 06 06 0.6 0.6
Reticulocytes (/ 100 cells) 1.1 £0.6 19 £1.0 0.7 *09 1.6 =10
"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; Pk, platelet; WBC, white blood cell.
*: Significantly different from controls at p<0.05. (Dunnett's test or Dunnett type rank-sum test).



Table 6. Serum biochemical data of F344 rats treated with grape skin extract (GSE) for 90 days.

Group
Control 0.2% GSE 1.0% GSE 5.0% GSE
Males
No. of animals examined 10 10 10 10
TP (g/dL) 6.35 *£0.31° 6.50 ==0.12 620 =034 635 £023
A/G 1.69  +0.07 1.74 £ 0.10 1.71  £0.07 1.78 £ 0.06
Alb (g/dL) 399 +0.21 413 +0.11 392 *0.19 4.07 *0.16
Total Bil (mg/dL) 0.028 +0.006 0.030 +0.007 0.024 +0.007 0.037 =+ 0.007
Glucose (mg/dL) 127.8 £15.9 1320 +£225 133.8 £19.5 130.6 + 20.6
TG (mg/dL) 949 +£223 924 383 82.7 202 617 =+ 180
TC (mg/dL) 60.9 =48 603 =77 60.6 *5.6 566 £18
BUN (mg/dL) 181 +1.7 182 +10.5 176 =+ 1.7 180 1.1
CRN (mg/dL) 028 +0.02 029 +0.02 0.28 +0.02 028 001
Na (mEQ/L) 1356 +4.9 1403 +2.9 1359 +62 1392 +39
Cl (mEQ/L) 96.7 +43 1014 =26 98.1 £4.7 101.0 =37
K (mEQ/L) 428 +0.22 443 £0.18 421 +0.22 434 +0.20
Ca (mg/dL) 959 *0.55 10.16 + 041 9.72 £0.59 9.74 £ 0.39
IP (mg/dL) 492 %047 531 +0.50 531 +041 520 £0.60
AST (IU/L) 83.8 *8.6 82.6 =164 713 +£8.38 829 +164
ALT (IU/L) 421 £3.0 40.7 £59 403 +4.0 413 % 6.1
ALP (IUL) 3542 £21.1 3606 =212 336.5 %320 3557 +19.8
v-GTP (IU/L) <3 <3 <3 <3
Females o o

No. of animals examined 10 10 10 10
TP (g/dL) 6.44 +0.18 6.50 =+ 0.20 642 x0.17 631 +0.17
A/G ' 2.05 +£0.14 202 +£0.15 2.00 =*0.12 199 +0.13
Alb (g/dL) 433 £0.12 434 +£0.16 427 +0.09 418 +0.12°
Total Bil (mg/dL) 0.035 +0.007 0.030 +0.008 0.025 +0.010° 0.025 =0.007"
Glucose (mg/dL) 999 £8.5 964 =+ 18.0 97.1 +13.7 857 +9.7
TG (mg/dL) 382 =*14.0 341 £11.3 31.8 £10.7 231 =177
TC (mg/dL) 885 *46 899 +46.8 885 %62 828 +37
BUN (mg/dL) 162 =1.6 165 +1.3 154 *16 16.8 +1.2
CRN (mg/dL) 030 =+0.02 0.31 = 0.01 031 £0.02 030 +0.02
Na (mEQ/L) 1402 2.3 1410 +£1.5 140.7 +1.6 140.1 +25
Cl (mEQ/L) 1041 *1.5 1044 +1.38 1042 £2.3 103.6 +2.2
K (mEQ/L) 416 =0.12 410 =0.14 414 *0.15 4,12 - £ 0.11
Ca (mg/dL) 9.62 £0.28 9.67 £0.20 953 £0.26 939 £ 0.30
IP (mg/dL) 3.78 +0.46 389 £0.49 394 +0.52 4,18 +0.54
AST (IU/L) 817 +19.8 742 £ 11.1 77.8 103 80.6 117
ALT (IUL) 31.8 +72 282 %43 305 4.1 320 +£43
ALP (IU/L) 2283 *26.8 2343 +£24.1 232.0 £253 226.6 + 152
v-GTP (1U/L) <3 : <3 <3 <3

“Mean+SD.  "Numbers are excluded animals of which blood samples were insufficiently collected.

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, chioride; K, potassium; Ca, calcium: IP,
inorganic phosphate; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase;
v-GTP, gamma glutamy] transpeptidase.

*: Significantly different from controls at p<0.05 (Dunnett's test or Dunnett type rank-sum test).



Table. 7 Histopathological findings in the grangular epithelium of the parotid glands in F344 rats treated
with grape skin extract (GSE) for 90 days.

Males
Control 0.2% GSE 1.0% GSE 5.0% GSE
No. of animals examined 10 10 10 10
Vacuolation (++)* 10 10 10 0**
Apoptosis (&) 10 10 10 : 10
Basophilization (¥/++) 2/0 6/0 3/0 0/10%*
Hypertrophy, severe 0 0 (] 10%*
Mononuclear cell infiltration, slight (+) 0 5% 2 1
Regeneration with apoptosis, focal 0 0 1 0
Females
Control 02% GSE 10% GSE 5.0% GSE
No. of animals examined 10 10 10 10
Vacuolation (++) 10 10 10 0**
Apoptosis (x) 10 10 10 10
Basophilization (=/++) 3/0 4/0 8/0 0/10%*
Hypertrophy, severe 0 0 t 10*#
Mononuclear cell infiltration, slight (+) 5 3 3 1
Atrophy (%) 1 2 2 0

#: +: focal (<20% of the tissue section); ++: diffuse (90 %< of the tissue section)
*, %%; Significantly different from controls at p<0.05 and p<0.01, respectively.



Table 8. Histopathological findings in male and female F344 rats treated with grape skin extract (GSE) for 90 days.

Males Control 5.0% GSE
Findings (n=) 10 10
Liver

Microgranuloma, focal, slight 7 4

Bile duct proliferation. focal, slight 1 0
Kidneys

Regeneration, proximal tubules, cortex, focal, slight 10 9

Eosinophilic body, proximal tubules. cortex and/or outer medulla 10 10

Mononuclear cell infiltration, interstitium. cortex, slight 1 2

Mineralization, slight, cortex-outer medulla junction 1 0
Pancreas

Focal atrophy, exocrine gland, slight 1 3

Basophilic gland, exocrine gland. focal, slight 1 0

Mononuclear cell infiltration. focal slight 2 3

Regeneration and mononyclear cell infiltration, exocrine 1 0

Accessory spleen I 0
Stomach

Tissue malformation. grandular stomach 0 1
Large Intestine

Activation of lymphatic follicles, focal 1 0
Mesenteric lymph node

Increase of lymphocytes 0 1
Heart

Myocarditis. right ventricle ) 0

Mononuclear cell infiltration, focal, slight 7 8

Fibrosis, papillary muscles. focal, slight 5 2
Testis )

Atrophy, focal, seminiferous tubules i [4]
Epididymis

Round cell debris in the tubules 1 0
Accesory sex organs

Mononuclear cell infiltration, dorsolateral prostate 2 1

Mononuclear cell infiltration, seminal vesicle 1 0
Adrenal gland

Focal hyperplasia, fascicular zone 1 0
Harder's gland

Mononuclear cell infiltration, focal, slight 2 1

Females Control 02% GSE 1.0% GSE 5.0% GSE
Findings =) 10 10 10 10
Liver

Mononuclear cell infiltration, focal, slight 8 7
Focal necrosis. slight 0 1
Kidoeys
Regeneration. proximal tubules. cortex, focal, slight 1 1
Mineralization. cortex and/or medulla® 10 9 9 10
(slight/mild) (10/0) (9/0) (9/0) (5%/5%)
Pancreas
Mononuclear cell infiltration, focal slight 2 2
Focal atrophy, exocrine, slight 1 2
Tleum
Granulomatous inflammation. propria mucosae and Peyer's 0 1
patch, focal
Heart
Mononuclear cell infiltration. focal, slight 5 6
Fibrosis, focal slight, papillary muscles 0 1
Tongue
Granuloma, focal, 0 1
Harder's gland
Granulomatous inflammation, focal, slight 1 1
Mononuclear cell infiltration, focal, slight
Bone marrow, femur
Granuloma, focal 1 3
Increase of mast cell, slight, diffuse 0 2

“ Since the degree of mineralization increased at 5.0%, female kidneys in 0.2% and 1.0% groups were additionally observed.
*: Significantly different from controls at p<0.05.
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Fig. 1 Mean body weight of F344 rats treated with GSE for 90 days.
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Fig. 2 Mean food intake of F344 rats treated with GSE for 90 days.

* **¥; Significantly different from controls at p<0.05 and p<0.01, respectively.



Fig. 3 Histopathological findings of the parotid gland in male F344 rats
treated with GSE for 90 days. a) control and b) 5.0% GSE group.
Severe hypertrophy and basophilization in the grandular epithelium was
diffusely observed in 5.0% group. Bars= 50 um.





