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Weight (g) . (.Zontrol Trametes versicolor (g/kg)
(Distilled water) 1 g/kg 2 g/kg 5 g/kg
Male
Adrenal Glands 0.062 =+ 0.007 0.056 = 0.008 0.057 = 0.006 0.064 =+ 0.009
Brain 2.11 =« 0.07 2.17 = 0.07 2.08 =+ 0.07 2.06 =+ 0.08
Heart 1.58 =+ 0.13 1.0 =+ 0.18 1.64 =+ 0.20 1.50 = 0.15
Kidney 336 + 0.25 334 + 0.34 344 =+ 0.27 329 + 0.30
Liver 130 = 1.2 134 = 1.9 132 + 1.7 126 = 1.6
Spleen 0.814 =+ 0.107 0.801 = 0.139 0.769 =+ 0.153 0.761 =+ 0.097
Testes 335 = 0.27 323 = 0.22 322 = 0.36 327 = 0.27
Female
Adrenal Glands 0.086 = 0.019 0.083 = 0.01 0.09 =+ 0.008 0.082 =+ 0.012
Brain 1.89 =+ 0.09 1.90 += 0.04 1.90 = 0.06 1.87 =+ 0.08
Heart 0.982 =+ 0.053 0975 = 0.094 0.986 =+ 0.087 0.957 = 0.099
Kidney 2.11 =+ 0.09 1.98 =+ 0.16 220 == 0.22 2.08 =+ 0.23
Liver 8.63 + 0.74 8.08 =+ 045 871 <+ 0.88 838 + 0.98
Spleen 0.508 = 0.09 0.518 = 0.091 0.549 + 0.099 0.549 = 0.12
Ovary 0.086 = 0.019 0.083 = 0.01 0.09 =+ 0.008 0.082 =+ 0.012
B LU £ B 72 (mean = SD) R > n =10 -
k3. RAVBREEZFHARTHHERZMESAHR A
Relative weight Control Trametes versicolor (g/kg)
(%) (Distilled water) 1 g/kg 2 g/kg 5 g/kg
Male
Adrenal Glands 0.016 =+ 0.002 0.014 =+ 0.002* 0.014 = 0.001 0.017 = 0.002
Brain 0.535 = 0.026 0.557 = 0.029 0.529 =+ 0.033 0.552 =+ 0.042
Heart 040 =+ 0.025 041 =+ 0.033 0415 = 0.030 0.40 == 0.021
Kidney 0.853 =+ 0.055 0.855 = 0.064 0.874 = 0.059 0.880 = 0.056
Liver 330 = 0.22 343 =+ 0.39 335 + 0.23 335 =+ 0.18
Spleen 0.206 = 0.02 0.204 = 0.207 0.194 = 0.029 0.203 = 0.016
Testes 0.850 = 0.071 0.830 = 0.07 0.818 = 0.096 0.878 == 0.091
Female
Adrenal Glands 0.029 =+ 0.004 0.030 = 0.005 0.031 = 0.007 0.030 = 0.006
Brain 0.801 =+ 0.050 0.807 = 0.047 0.782 = 0.055 0.793 + 0.066
Heart 0.415 = 0.025 0.412 = 0.026 0.405 = 0.026 0.404 =+ 0.023
Kidney 0.894 =+ 0.041 0.838 + 0.056 0904 =+ 0.080 0.882 =+ 0.068
Liver 356 = 0.3 342 + 0.15 357 + 0.1 354 + 0.2
Spleen 0.215 = 0.041 0.219 = 0.036 0.227 = 0.046 0.232 + 0.049
Ovary 0.036 =+ 0.007 0.035 = 0.004 0.037 = 0.004 0.035 = 0.006

HRE LIPS [+ H#E 22 (mean + SD) 23 > n =10 -
"B A U B R R(p<0.05) -
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Control Trametes versicolor (g/kg)
Parameters _
(Distilled water) 1 g/kg 2 g/kg 5 g/kg
Male
White blood cell (103/pL) 13.6 = 4.2 153 = 1.3 140 = 2.5 149 = 44
Red blood cell (10/uL) 9.0 =+ 0.5 91 =+ 03 9.1 =+ 0.6 82 <+ 0.6
Hemoglobin (g/dL) 16.9 = 0.5 16.7 = 0.4 16.7 = 0.6 16.4 = 0.8
Hematocrit (%) 50.8 + 1.8 502 + 1.4 50.1 £ 1.5 469 = 2.2
MCV (fL) 56.4 = 3.3 554 = 1.8 554 = 2.5 563 = 22
MCH (pg) 18.8 = 0.8 184 = 0.6 185 = 0.7 18.7 = 0.6
MCHC (g/dL) 333 £ 0.7 332 £ 03 334 + 0.6 332 = 0.7
Platelet (103/pL) 1045.4 £ 230.6 1173.4 £ 174.3 1083.6 £+ 150.8 974.2 + 3443
Neutrophil (%) 144 = 3.1 184 + 6.2 187 = 23 18.1 = 5.8
Lymphocyte (%) 79.6 = 4.0 758 £ 6.9 757 £ 2.2 77.6 + 6.1
Monocyte (%) 47 =+ 1.3 45 = 09 42 =+ 0.8 33 = 0.7
Eosinophil (%) 1.1 + 03 1.2 + 04 1.3 £ 04 09 =+ 0.2
Basophil (%) 0.2 =+ 0.1 0.2 = 0.1 02 =+ 0.1 0.1 = 0.1
Reticulocyte (%) 3.1 = 0.8 27 = 0.7 36 = 1.0 36 = 0.8
Prothrombin time (sec) 147 = 2.0 16.0 = 4.5 145 = 2.1 13.8 = 2.0
Female
White blood cell (103/pL) 11.8 = 2.7 94 <+ 338 9.7 + 2.2 10.2 = 2.8
Red blood cell (10/uL) 8.50 + 0.4 893 + 0.5 8.60 + 0.3 890 + 0.4
Hemoglobin (g/dL) 159 + 0.7 16.2 + 0.6 157 £ 03 16.2 = 0.7
Hematocrit (%) 469 + 1.9 479 + 1.9 469 = 1.14 7.7 = 2.1
MCV (fL) 55.0 = 1.6 538 = 1.9 547 = 1.7 535 = 2.0
MCH (pg) 186 = 0.5 181 = 0.5 183 = 0.5 182 = 0.7
MCHC (g/dL) 339 £+ 04 337 £ 0.7 335 £ 03 340 £ 04
Platelet (103/puL) 1081.5 £ 171.9 1072.9 + 133.5 1052.6 + 110.9 1131.8 + 112.6
Neutrophil (%) 149 + 5.1 147 = 3.7 16.5 + 4.8 162 + 43
Lymphocyte (%) 80.0 £ 53 79.6 = 4.9 777 £ 59 773 = 5.2
Monocyte (%) 39 + 0.6 44 =+ 1.6 43 =+ 1.3 47 =+ 1.5
Eosinophil (%) 1.1 = 03 1.2 = 0.5 1.3 £ 0.6 1.6 = 04
Basophil (%) 0.2 =+ 0.1 0.2 =+ 0.1 02 =+ 0.1 0.2 = 0.1
Reticulocyte (%) 23 + 0.5 25 = 0.8 30 = 1.1 32 £ 1.2
Prothrombin time (sec) 10,0 = 0.3 10,0 = 0.2 10,0 = 0.3 10.1 = 0.2

MCYV: Mean corpuscular volume ; MCH: Mean corpuscular hemoglobin ; MCHC: Mean corpuscular
hemoglobin concentration °
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Control Trametes versicolor (g/kg)
Parameters e
(Distilled water) 1 g/kg 2 g/kg 5 g/kg
Male
Glucose (mg/dL) 189.8 + 399 198.4 = 234 200 = 299 1957 = 40.6
Blood urea nitrogen (mg/dL) 133 + 1.8 127 = 1.7 127 = 1 124 = 1.7
Creatinine (mg/dL) 0.64 + 0.05 0.65 = 0.05 0.65 = 0.05 0.65 = 0.05
Aspartate aminotransferase (U/L) 110.4 + 15.7 1259 = 26.9 129.1 + 54.5 113.7 =+ 28.4
Alanine aminotransferase (U/L) 37.5 =+ 4.9 475 =+ 153 475 = 23.1 41.6 = 11.3
Total protein (g/dL) 6.3 += 04 6.4 += 0.2 6.0 = 1.4 6.4 += 04
Albumin (g/dL) 44 + 0.3 44 + 0.3 44 = 0.2 45 += 0.2
Alkaline phosphatase (U/L) 161.9 + 24.8 173.7 = 22.1 187.7 = 29.5 171.2 =+ 254
Cholesterol (mg/dL) 67.8 = 73 77.6 = 167 712 + 122 683 = 11.5
Triglyceride (mg/dL) 63.2 + 322 426 = 13.6 492 =+ 358 37.6 = 255
Calcium (mg/dL) 11.5 = 0.6 11.7 = 0.3 11.7 = 02 11.6 = 04
Phosphorus (mg/dL) 11.2 = 1.0 114 = 09 114 = 1.1 10,6 + 0.7
Sodium (mmol/L) 146 + 53 1433 + 2.8 143.8 = 3.3 1437 =+ 5.3
Potassium (mmol/L) 6.2 = 07 7.0 = 1.2 6.5 = 1.3 64 =+ 0.8
Chloride (mmol/L) 967 + 3.6 965 = 19 962 = 2.1 96.1 = 43
Globulin (g/dL) 20 = 0.2 20 = 0.3 20 = 0.2 1.9 = 0.3
Total bilirubin (png/dL) 0.003 = 0.002 0.003 = 0.003 0.003 + 0.001 0.004 + 0.002
Female
Glucose (mg/dL) 1445 + 33.1 107.2 = 17.2* 116.2 = 30.0" 123.5 + 28.6
Blood urea nitrogen (mg/dL) 137 + 29 119 = 2.1 128 + 2.6 13.6 = 2.3
Creatinine (mg/dL) 0.66 + 0.07 0.61 = 0.07 0.63 = 0.07 0.65 = 0.07
Aspartate aminotransferase (U/L) 105.0 £+ 22.0 82.2 = 14.7 100.7 £+ 37.8 109.8 + 39.3
Alanine aminotransferase (U/L) 29.8 + 59 245 + 38 290 = 11.2 283 =+ 7.1
Total protein (g/dL) 69 = 0.6 64 = 0.7 64 = 09 69 =+ 0.7
Albumin (g/dL) 48 += 0.5 46 == 0.5 45 + 0.5 47 = 0.6
Alkaline phosphatase (U/L) 70.7 = 12.6 66.5 = 29.1 594 =+ 137 834 =+ 155
Cholesterol (mg/dL) 79.4 = 17.1 784 = 179 76.6 = 165 89.1 = 16.8
Triglyceride (mg/dL) 309 = 125 315 = 6.2 286 = 105 213 = 43
Calcium (mg/dL) 11.2 + 09 106 = 1.2 108 = 1.1 11.6 = 1.1
Phosphorus (mg/dL) 103 = 1.1 96 = 14 99 = 19 105 = 1.0
Sodium (mmol/L) 146.4 = 2.0 1457 = 2.5 1447 = 45 1452 = 2.5
Potassium (mmol/L) 7.6 = 1.1 7.5 = 0.8 7.5 = 1.1 72 = 1.0
Chloride (mmol/L) 993 + 1.3 99.1 = 19 987 = 23 979 = 1.9
Globulin (g/dL) 2.1 = 0.2 1.9 = 0.3° 1.9 + 0.3* 22 =+ 0.2
Total bilirubin (ug/dL) 0.010 = 0.005 0.009 + 0.003 0.007 = 0.003 0.007 = 0.003

R LISV ([E AR HE 72 (mean + SD) 23 > n=10 °
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BREM  Fi9

Adrenal Glands Brain

control

High dose

control

High dose

M3 Th+REkd £3e 5 agpns
E# 4 it 7 LA 400x) -

TN A kA B B - B R ik B o T I
ABYIEATE K o ME B Uk B R AU
N AR - R H mEEEE - ERER
BEEH MRE®BS - o] BEZEW N5 E
AT R B R A I 2 (L R - BE
{55 S 47y 08 T I R £ ETLHE 1T 9k 2 — R H el
LRI

fro L EAER > SR E EZHE SR
B R EZ I BIK B 28 RE A B o = F 1E A
B 55 1 BUR B B (NOAEL) [ Kt 5 g/kg B.
W Hrefe g it - mMASELRER
mmI BT o

L
1

HEE YW 9

CWEHBESFHE LS R m ¥ HE



]

10 EZH

i e I R 2 R Spraque-Dawley KRB 28 K iR B 4 il B m = i 1 S B 0 A

* 6.

KR 28 R34 AR P B A s T2 B 0 R4S

=g {5 L e
B | SFIEH| B8 |SRIEM

Adrenal Glands - - - -
Brain - - - -
Heart [ ER AL 2 E AR, MR | 2/10° - - 1/10
Kidney [RER B R GEA IR - M - 1/10 - -

JFiEh ~ BE/NE L o M - 1/10 - -
Liver ZHVENRN IR > B - - 1/10 1/10

JRI B RS - BE G - - - 1/10
Spleen - - - -
Ovary N N - -
Testes - - N N
- fs

* IR G R B E AR Ry 1-5 e MR (<1%); BB (1-25%); T (26-50%); HE E L E (51-75%);

B B R B B (76-100%).

b AR BV ER M ZHE Y EH (n=10).

2E R

Fujita H, Ogawa K, Ikuzawa M et al. Effect of psk, a
protein-bound polysaccharide from Coriolus versicolor,
on drug-metabolizing enzymes in sarcoma-180 bearing
and normal mice. Internat J Immunopharmacol 1988;
10: 445-50.

Kobayashi Y, Kariya K, Saigenji K, Nakamura K. En-
hancement of anti-cancer activity of cisdiamined-
ichloroplatinum by the protein-bound polysaccharide of
coriolus versicolor quel (ps-k) in vitro. Cancer biother
1994; 9: 351-8.

Dong Y, Kwan CY, Chen ZN, Yang MM. Antitumor
effects of a refined polysaccharide peptide fraction
isolated from Coriolus versicolor: in vitro and in vivo
studies. Res Commun Mol Pathol Pharmacol 1996; 92:
140-8.

Eliza WL, Fai CK, Chung LP. Efficacy of yun zhi
(Coriolus versicolor) on survival in cancer patients:
systematic review and meta-analysis. Recent Patent
Inflam Allergy Drug Disco 2012; 6:78-87.

Hsieh TC, Wu JM. Cell growth and gene modulatory
activities of yunzhi (Windsor wunxi) from mushroom
Trametes versicolor in androgen-dependent and androgen-

insensitive human prostate cancer cells. Internat J Oncol

10

10.

11.

12.

13.

2001; 18:81-8.

Fritz H, Kennedy DA, Ishii M et al. Polysaccharide k
and Coriolus versicolor extracts for lung cancer: A
systematic review. Integrat Cancer Ther 2015; 14: 201-11.
Tsang KW, Lam CL, Yan C et al. Coriolus versicolor
polysaccharide peptide slows progression of advanced
non-small cell lung cancer. Resp Med 2003; 97: 618-24.
Torkelson CJ, Sweet E, Martzen MR et al. Phase 1
clinical trial of Trametes versicolor in women with
breast cancer. ISRN Oncol 2012:251632.

Standish LJ, Wenner CA, Sweet ES et al. Trametes
versicolor mushroom immune therapy in breast cancer.
J Soc Integ Oncol 2008; 6:122-28.

Ho CY, Kim CF, Leung KN et al. Differential anti-tumor
activity of Coriolus versicolor (yunzhi) extract through
p53- and/or bel-2-dependent apoptotic pathway in human
breast cancer cells. Cancer Biol Ther 2005; 4:638-44.
Chu KK, Ho SS, Chow AH. Coriolus versicolor: A
medicinal mushroom with promising immunotherapeutic
values. J Clin Pharm 2002; 42:976-84.

Li F, Wen H, Zhang Y, Aa M, Liu X. Purification and
characterization of a novel immunomodulatory protein
from the medicinal mushroom Trametes versicolor. Sci
China Life Sci 2011; 54:379-85.

Yang SF, Zhuang TF, Si YM, Qi KY, Zhao J. Coriolus



14.

15.

16.

17.

18.

19.

(G TR

versicolor mushroom polysaccharides exert immunoregulatory
effects on mouse b cells via membrane ig and tlr-4 to
activate the mapk and nf-kappab signaling pathways.
Mol Immunol 2015; 64:144-51.

Wang HX, Ng TB, Liu WK, Ooi VE, Chang ST. Pol-
ysaccharide-peptide complexes from the cultured mycelia
of the mushroom Coriolus versicolor and their culture
medium activate mouse lymphocytes and macrophages.
Internat J Biochem Cell Biol 1996; 28:601-7.

Kuan YC, Wu YJ, Hung CL, Sheu F. Trametes versicolor
protein yzp activates regulatory b lymphocytes - gene
identification through de novo assembly and function
analysis in a murine acute colitis model. PloS one 2013;
8:€72422.

Luo KW, Yue GG, Ko CH et al. In vivo and in vitro
anti-tumor and anti-metastasis effects of Coriolus
versicolor aqueous extract on mouse mammary 4tl
carcinoma. Phytomedicine: Internat J Phytother Phytopharm
2014; 21:1078-87.

Bogdanova J. Coriolus versicolor innovation in prevention
of oncogynecological diseases, especially hpv. Akusherstvo
I Ginekol 2008; 47 Suppl 3:51-3.

Donatini B. Control of oral human papillomavirus (hpv)
by medicinal mushrooms, Trametes versicolor and
Ganoderma lucidum: a preliminary clinical trial. Intern
J Med Mushroom 2014; 16:497-8.

Collins RA, Ng TB. Polysaccharopeptide from Coriolus
versicolor has potential for use against human immu-

nodeficiency virus type 1 infection. Life Sci 1997; 60:

B

20.

21.

22.

23.

24.

25.

26.

27.

B 11
PL383-87.
Fang X, Jiang Y, Ji H @pet al4p. The synergistic beneficial

effects of ginkgo flavonoid and €Coriolus versicolor4p
polysaccharide for memory improvements in a mouse
model of dementia. Evidence-based Complement Altern
Med: eCAM; 2015: 128394.

Ali S, Rizvi N. Microbiological transformation of 1-
tyrosine to 1-dopa from methanol pretreated biomass of
a novel @Coriolus versicolor4p under submerged culture.
Appl Biochem Biotech 2014; 172:2041-54.

Japan Pharmaceuticals and Cosmetics Division. Japanese
guidelines for nonclinical studies of drugs manual. Yakuji
Nippo 1995.

OECD. Test No. 401: Guideline for the testing of
chemicals. 1987. OECD

rh R BT B AR iR A AT R R S R T
1999.

OECD. Test No. 407: Repeated dose 28-day oral toxicity
study in rodents. 2001. OECD

Petterino C, Argentino-Storino A. Clinical chemistry
and haematology historical data in control sprague-
dawley rats from pre-clinical toxicity studies. Experimental
and toxicologic pathology: Off J Gesellschaft fur Toxikol
Pathol 2006; 57:213-9.

Levine BS. Animal clinical pathology. Handbook of
Toxicology Edited by Michael J Derelanko and Mannfred
A Hollinger. 2001; 18:747-74. CRC Press LLC, Florida,
USA.

11



12 ST B RS 9 B R 2 KD 1A Spraque-Dawley KB 2 28 Rk E A B i s & 1B o i

BH

Evaluation of the toxicological safety of Trametes versicolor mycelium
in a 28-day oral feeding study in SD rats

Yen-Po Chen!, Lee-Sar Sheng!, Yueh-Ting Tsai?, Chin-Chu Chen!»3:45.6"

Bioengineering Center of Grape King Bio Ltd., Taoyuan city!; Super Laboratory Co., Ltd., New Taipei city?;
Institute of Food Science and Technology, National Taiwan University, Taipei city’;
Department of Food Science, Nutrition, and Nutraceutical Biotechnology, Shih Chien University, Taipei city*;
Institute of Biotechnology, National Changhua University of Education, Changhua city’;
Department of Applied Science, National Hsin-Chu University of Education, Hsin-Chu city®; Taiwan

Abstract

Trametes versicolor, an ideal culinary-
medicinal mushroom, has a long history of
medicinal usage in China. In particular, hot
water extracted polysaccharopeptide Krestin
(PSK) from these mushrooms was approved for
use in Japan in 1977 and ranked as the world’
s most commercially successful anti-cancer drug.
In addition to clinically tested PSK, there is
potential in developing extract preparations of
T. versicolor as an ingredient in functional foods.
This study was conducted to assess the 28-day
repeated oral administration of 7. versicolor
mycelium according to the safety assessment
guideline of Health Food promulgated by
Department of Health, Executive Yuan of Taiwan.
Three doses of 1,000 (low), 2,000 (intermediate)
and 5,000 (high) mg/kg body weight/day were
administrated to the rats for 28 consecutive days
by oral gavage. The clinical observation and
the body weight as well as feed intake of the
rats were carried out daily and recorded weekly,
respectively. At the end of the stipulated

12

experimental period, all animals were autopsied
and observed in parameters such as hematology,
clinical biochemistry and histopathological exam-
ination. Results indicated that all rats in the
treatment and control group did not show any
abnormal clinical signs during the study period.
All rats gained weight normally and no abnormality
was founded during the ophthalmological exam-
ination. There were no significant differences
of the urinalysis, hematology and clinical bio-
chemistry parameters between the treatment and
control group. Necropsy and histopathological
examination indicated that no treatment-related
change was found. Based on the above findings,
we may conclude that the NOAEL of the tox-
icological safety of Trametes versicolor mycelium
in a 28-day oral feeding study in SD rats is >
5 g/lkg B.W.

Keywords: Trametes versicolor, 28-day oral
feeding study in SD rats
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