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k1 BRABZHEMABRTAREIZEMEES
. Control Grifola frondosa (mg/kg)
Weight (g) . L.
(Distilled water) 1,000 mg/kg 2,000 mg/kg 3,000 mg/kg?
Male ()
Adrenal Glands 0.054 =+ 0.0072 0.051 =+ 0.0056 0.054 =+ 0.0061 0.056 = 0.0042
Thymus 0.606 =+ 0.101 0.506 =+ 0.065 0.496 = 0.090° 0.522 = 0.112
Heart 1.317 + 0.076 1.266 =+ 0.096 1.261 =+ 0.152 1.255 =+ 0.068
Kidney 3.05 =+ 0.394 3.016 + 0.181 2968 =+ 0.311 3.022 =+ 0.308
Liver 11.75 + 1.125 11.439 + 1.378 11.728 = 1.787 11.8 == 1.98
Spleen 0.701 + 0.085 0.696 =+ 0.11 0.758 = 0.147 0.715 = 0.079
Testes 0.211 =+ 0.361 3.18 =+ 0.187 3.15 =+ 0.16 3.307 = 0.137
Epididymis 0.953 =+ 0.082 0979 =+ 0.068 0937 == 0.094 0991 =+ 0.053
Female ( i)
Adrenal Glands 0.064 =+ 0.0077 0.069 =+ 0.006 0.066 =+ 0.0114 0.061 = 0.0078
Thymus 0.5 =+ 0.106 0421 =+ 0.088 0.492 =+ 0.114 0499 = 0.113
Heart 0.875 + 0.055 0.831 =+ 0.088 0.84 =+ 0.065 091 =+ 0.145
Kidney 1.761 =+ 0.149 1.753 =+ 0.216 1.794 =+ 0.159 1.794 =+ 0.135
Liver 6.861 =+ 0.348 6903 =+ 0.847 6.836 = 0.697 7.094 = 0.706
Spleen 0.481 = 0.044 0.487 = 0.077 0473 = 0.054 0.473 = 0.055
terus 0.525 =+ 0.145 0.573 = 0.183 0.719 = 0.281 0.533 =+ 0.149
Ovary 0.1284 + 0.0177 0.1253 + 0.017 0.1193 =+ 0.0156 0.1158 = 0.0116

BB LIV E+ R % 22 (mean = SD)EH > n =10 -

*n=9 (EHIERE)
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E A ME A E R AS SR a0 3R 3 s
R P & 2 B glucose (145.94 mg/dL)BABA{K R
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HEAH (p<0.05) - {H 2% TH BiUEy Y& 15 il PR FE 52 84
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Control Grifola frondosa (mg/kg)
Parameters A
(Distilled water) 1,000 mg/kg 2,000 mg/kg 3,000 mg/kg?

Male ()

WBC (103/uL) 8.512 + 2.884 8.366 = 1.409 8.68 =+ 1.321 8.657 = 2.613
RBC (106/uL) 7.973 + 0.257 8.094 =+ 0.279 8.097 == 0.292 8.118 = 0.154
Hemoglobin (g/dL) 15.73 + 0.371 571 =+ 0.31 1569 = 0.52 1546 = 0.39
Hematocrit (%) 42.87 = 0.67 43.04 = 0.82 4341 = 1.43 4272 = 1.21
MCV (fL) 53.82 + 1.77 5321 = 129 5364 = 1.6 5265 = 1.83
MCH (pg) 19.74 + 0.59 1941 =+ 0.32 19.38 + 0.51 19.06 =+ 0.55"
MCHC (g/dL) 36.69 = 0.53 3649 =+ 042 36.15 = 0.38° 36.19 = 0.41°
Platelet (103/pL) 1179.7 + 135.8 1183.8 = 113.6 1144.7 = 86.6 1263.1 = 87.9
Neutrophil (%) 20.03 + 435 19.62 + 3442 1.18 = 495 18.68 = 3091
Lymphocyte (%) 75.59 + 433 76.10 = 3.65 74.69 = 485 77.52 = 3.98
Monocyte (%) 401 = 1.09 396 =+ 1.14 374 =+ 0.75 347 =+ 0.82
Eosinophil (%) 030 + 024 026 =+ 023 030 =+ 037 022 =+ 0.20
Basophil (%) 0.07 = 0.05 006 =+ 0.05 009 =+ 0.06 0.11 == 0.07
Prothrombin time (sec) 12.93 =+ 1.05 13.03 + 1.09 1259 =+ 1.26 12.01 = 0.49
APTT (sec) 1532 = 1.64 1597 = 1.08 1586 = 0.8 1522 == 1.30
Female ([fff)

WBC (103/uL) 5995 + 1.745 5.685 =+ 1.545 8.031 =+ 3.773 6.284 =+ 1.559
RBC (106/uL) 7.770 = 0.210 7.905 =+ 0.238 7.688 = 0.247 7.519 = 0.328
Hemoglobin (g/dL) 1530 = 0.59 15.08 = 0.32 1506 = 0.59 14.77 = 0.48
Hematocrit (%) 41.65 = 1.58 41.09 = 0.71 51.52 = 142 4136 x= 1.16
MCV (fL) 53.6 = 205 52.01 = 139 54.02 = 149 5507 == 2.20
MCH (pg) 19.71 =+ 076 19.1 =+ 050 19.6 =+ 0.53 19.66 = 0.68
MCHC (g/dL) 36.74 + 0.31 36.70 = 046 36.26 = 0.39° 357 =+ 0.347
Platelet (103/puL) 1103.5 + 195.7 1100.6 + 117.0 11149 + 158.4 1047.1 =+ 964
Neutrophil (%) 1379 = 559 15.12 = 426 1328 = 4.39 1628 =+ 6.65
Lymphocyte (%) 83.33 + 5.57 82.62 + 426 84.06 = 477 80.49 =+ 7.03
Monocyte (%) 264 + 090 297 =+ 082 248 =+ 0.66 298 =+ 0.80
Eosinophil (%) 0.17 =+ 0.11 022 =+ 020 0.12 =+ 0.08 022 =+ 0.11
Basophil (%) 0.07 = 0.08 007 == 0.09 006 == 0.07 003 == 0.05
Prothrombin time (sec) 9.60 =« 0.15 9.70 =+ 0.35 954 + 024 959 =+ 0.19
APTT (sec) 1416 + 0.87 1434 + 097 1353 = 0.81 1348 = 0091

MCV: Mean corpuscular volume ; MCH: Mean corpuscular hemoglobin ; MCHC: Mean corpuscular
hemoglobin concentration ; APTT: Activated partial thromboplastin time °
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Control Grifola frondosa (mg/kg)
Parameters ‘s
(Distilled water) 1,000 mg/kg 2,000 mg/kg 3,000 mg/kg?
Male (i)
AST (U/L) 106.98 + 13.49 111.61 =+ 33.53 99.21 =+ 10.71 107.36 =+ 15.14
ALT (U/L) 3549 + 14.06 3246 =+ 5.11 30.74 + 5.39 31.29 = 5.69
Glucose (mg/dL) 169.38 + 19.02 14594 =+ 20.45" 157.76 += 248 154.72 =+ 18.44
Total protein (g/dL) 5.63 = 0.24 5.64 = 0.21 5.67 =+ 0.30 571 =+ 0.16
Albumin (g/dL) 400 = 0.18 412 = 0.12 419 =+ 0.19 416 = 0.24
Total bilirubin (mg/dL) < 0.04 < 0.04 < 0.04 < 0.04
Blood urea nitrogen (mg/dL) 12.87 =+ 1.41 12.89 =+ 1.08 13.6 = 1.37 13.18 =+ 1.77
Creatinine (mg/dL) 034 = 0.05 033 =+ 0.05 0.41 =+ 0.07° 0.41 =+ 0.06"
GGT (U/L) < 2.0 < 2.0 <2.0 <2.0
Alkaline phosphatase (U/L)  542.76 =+ 137.4 539.77 = 116.71 502.16 + 96.74 551.0 =+ 137.53
Cholesterol (mg/dL) 5530 =+ 148 49.01 =+ 1339 5035 = 8.99 50.20 =+ 17.47
Triglyceride (mg/dL) 33.48 =+ 10.07 28.02 =+ 1933 2294 =+ 8.58 21.39 =+ 16.14
Calcium (mg/dL) 10.31 = 0.34 10.00 = 0.36 10.13 = 0.29 9.90 =+ 0.26"
Phosphorus (mg/dL) 8.41 + 0.55 7.84 = 041 8.00 =+ 0.54 792 =+ 0.56
Creatine kinase (U/L) 512.09 + 1664 58576 =+ 118.82 471.70 = 15526 578.03 =+ 220.32
Amylase (U/L) 1289 =+ 1525 1319.2 = 156.6 13154 =+ 198.4 1288.7 = 261
Sodium (mmol/L) 144.13 + 1.27 14467 = 142 14535 + 1.15 146.23 =+ 1.09"
Potassium (mmol/L) 4.552 + 0455 4540 = 0.345 4360 =+ 0.212 4287 = 0.247
Chloride (mmol/L) 107.0 =+ 2.76 10521 = 1.39 10565 + 1.21 10635 = 1.65
Female ( Ji)
AST (U/L) 92.29 =+ 10.47 101.15 = 16.77 101.56 = 12.87 101.64 = 14.03
ALT(U/L) 25.06 = 4.83 27.09 + 3.82 2339 =+ 246 2254 =+ 327
Glucose (mg/dL) 136.19 = 16.96 136.75 = 17.88 136.76 = 19.98 131.42 =+ 21.55
Total protein (g/dL) 599 =+ 0.31 592 =+ 0.33 586 = 0.21 579 =+ 0.34
Albumin (g/dL) 457 = 0.28 4.5 + 0.30 456 =+ 0.21 448 =+ 0.25
Total bilirubin (mg/dL) < 0.05 < 0.04 < 0.08 < 0.04
Blood urea nitrogen (mg/dL) 14.82 =+ 2.74 1474 + 2.41 1497 =+ 3.20 14.73 + 1.57
Creatinine (mg/dL) 045 = 0.07 046 == 0.07 0.48 =+ 0.09 047 =+ 0.05
GGT (U/L) <2.0 <2.6 <2.0 <2.0
Alkaline phosphatase (U/L)  368.51 = 69.66 33191 + 61.36 347.0 =+ 94.07 299.89 = 62.7
Cholesterol (mg/dL) 67.04 =+ 1224 6294 =+ 1646 72.12 = 11.72 62.7 =+ 15.83
Triglyceride (mg/dL) 1532 = 6.95 1471 =+ 8.34 10.49 =+ 3.60 10.22 = 4.40
Calcium (mg/dL) 10.12 = 0.32 10.11 =+ 0.45 997 =+ 0.22 991 =+ 0.30
Phosphorus (mg/dL) 7.430 =+ 0.33 7.04 + 0.53 7.16 + 0.58 7.03 =+ 0.63
Creatine kinase (U/L) 473.19 + 119.69 502.79 =+ 241.3 524.01 =+ 105.89 547.27 =+ 180.0
Amylase (U/L) 697.0 + 78.6 746.6 + 853 784.7 + 133 776.7 + 144.6
Sodium (mmol/L) 143.54 + 1.21 14397 = 1.78 14322 + 1.22 143.38 = 1.54
Potassium (mmol/L) 444 =+ 0382 4409 =+ 0374 433 =+ 0312 439 =+ 0.380
Chloride (mmol/L) 106.78 + 1.84 108.19 + 1.86 106.86 = 131 107.32 + 1.81
#E%ES © AST, aspartate aminotransferase ; ALT, Alanine aminotransferase ; y-GT, gamma-glutamyl transferase 8855 LIS

{H+E #E 72 (mean + SDO 2 > n=10 -

*n=9 (FRIRRE)

"L IR LB o B 2 L (p<0.05) -
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Control Grifola frondosa (mg/kg)
Parameters .
(Distilled water) 1,000 mg/kg 2,000 mg/kg 3,000 mg/kg?

Male (i)

Volume (mL) 19.30 = 6.10 19.00 = 640 2025 =+ 10.34 2240 == 9.74
Specific Gravity 1.0165 =+ 0.0034 1.0160 + 0.0032 1.0165 =+ 0.0041 1.0165 = 0.0047
pH 7.15 = 0.24 7.10 = 0.21 7.05 == 0.16 7.00 = 0.00
Urobilinogen (EU/dL) 0.20 =+ 0.00 0.28 =+ 0.25 0.20 = 0.00 0.20 = 0.00
Female ()

Volume (mL) 10.20 = 336 17.45 =+ 1270 1245 =+ 6.95 11.56 = 6.02

Specific Gravity 1.0160 + 0.0021 1.0167 = 0.0056 1.0160 = 0.0046 1.0171 = 0.0049
pH 7.00 0.00 6.80 =+ 0.35 7.00 =+ 0.24 6.78 =+ 0.36
Urobilinogen (EU/dL) 0.20 0.00 0.2 =+ 0.00 020 =+ 0.00 0.20 = 0.00
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Evaluation of the toxicological safety of Grifola frondosa myceliumin a 28-
day oral feeding study in SD rats

Yen-Po Chen!, Chin-Chu Chen!-5*

Bioengineering Center of Grape King Bio Ltd., Taoyuan city' ; Insititute of Food Science and Technology, National Taiwan University

Taipei city? ; Department of Food Science, Nutrition, and Nutraceutical Biotechnology, Shih Chien University, Taipei city’ ; Insitute

of Biotechnology, National Changhua University of Education, Changhua city* ; Department of Applied Science, National Hsin-Chu
University of Education, Hsin-Chu city’, Taiwan

Abstract

Grifola frondosa, belonging to the family
Polyporaceae, is usually distributed in temperate
rainforests of northern hemisphere. They are
also seen in Taiwan. Grifola frondosa is one of
the traditional Chinese medicines and dietary
supplements. The present study was conducted
to investigate the 28-day oral toxicity of freeze
dried Grifola frondosa mycelium powder in
Spague-Dawley (SD) rats according to the safety
assessment guideline of Health Food announced
by Ministry of Health and Welfare (Taiwan).
Rats were orally administrated with reverse
osmosis water (control) or 1,000, 2,000 and
3,000 mg/kg BW/day Grifola frondosa mycelium
for 28 consecutive days. Clinical observation
of the rats was carried out daily. The body weight
and feed intake of the rats were recorded weekly.
At the end of the study, all rats were sacrificed

and the blood and organs were collected for ur-
inalysis, hematology, clinical chemistry and his-
topathological examination. During the study
period, no abnormality occurred in clinical signs,
body weight and ophthalmological examination.
A few parameters in urinalysis, hematology and
clinical biochemistry analysis showed significant
differences between the treatment and control
group, but these parameters were all within the
normal range. Necropsy and histopathological
examination indicated that no treatment-related
change was found. According to the results, the
no-observed-adverse-effect level (NOAEL) of
Grifola frondosa mycelium was greater than
3,000 mg/kg BW/day in SD rats.

Keywords: Grifola frondosa, 28-day oral feeding
study in SD rats
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