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Krestin
Sankyo, Kureha
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Coriolus versicolor
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[-glucan-protein
-1,6-branching
-1,3:1 4-main

chain

100,000

1-g sack

¥ 1,000

0.0,

Cancer of digestive
organ, lung and breast
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Lentinan

Ajinomoto, Yamanouchi,
Morishila
December 1985
Lentinus edodes
(fruit body)
[F-glucan
-1,8-branching
-1,3-main

chain

500,000

+ 14-22° (NaOH)
1-mg vial

¥ 9,500

LV,

Cancer of stomach
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4 2ml 7o 120
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Sonifilan

SPG
Schizophyllan
Taito, Kaken

April 1986
Schizopylfum commune
(medium product)
[-glucan
[3-1,6-branching
[-1,3-main

chain

450,000

+ 18-24° (water)
20-mg ampoule (2 ml)
¥ 9,500

5.C.

Cervical cancer
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CLINICAL I MMUNOLOGY doi: 10.1111/j.1 365-3083.2010.02477 H

Effect of an Extract Based on the Medicinal
Mushroom Agaricus blazei Murill on Expression of
Cytokines and Calprotectin in Patients with
Ulcerative Colitis and Crohn's disease

D. T. Ferland®, E. Johnson", L Seetre], T. Lyberg], |. Lygren§ & G. Hetland|

4 Abstract
*Department of Gastroenterological Surgery, An immunomaodulatory exrrace (Andofan™) based on the medicinal mush-
(el University Hospital, Ulleval, Oslo, room Agariaus blazet Murill (AbM) has shown to reduce blood cyrokine levels

Morway; tRaculty of Medicine, University of . - p . _— L
Gelo, Ullevdl, Dsla, Norway; $Center for in healthy volunteers afrer 12 days' ingestion, pointing to an anti-inflamma-

Clinical Research, Oslo University Hospital, tory effect. The am wa o smdy whether Andofan™ had similar effects on
Ullevd, Osko, Norway; SDepartment of cytokines in panents with ulceranive colitis (UC) and Crohn's disease (CI).
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Partients wath UC

Unstumulated LPS-Sumulated
_—

Analyte Day 0 Day 12 Day 0 Day 12
INF-« 114 (14-307) 65 (11-707) 4203 (1458-8920) 2960 (1241-8412)
IFN-y 120 (17-199) 65 (9.7-605) 1319 (360-1951) 1059 (266-2308)
IL-17 39 (0-289) 8.5(0-374) 186 (53-484) 150 (46-489)
L-12 34 (7=-110) 35 (1.6-150) 66 (10-140) 60 (7-139)
IL-2 5 (0-80) 0(0-73) 70 (19-141) 52 (6-98)
IL-10 4.8 (0-11) 2.8 (0-28) 61 (16-427) 55 (11-298)
IL-13 23 (0.7=7.7) 2.0(0.6-59) 4.6 (2-8.5) 4 (1.6-7.4)
IL-5 1.7 (0-7.9) 1.5 (0-4.9) 2.1 (0-7.6) 2.1 (0-6.8)
IL-4 0.9 (0-5.1) 0.2 (0-8.4) 12 (4.6-23) 9 (3-23)
IL-7 0.03 (0-7.1) 0.06 (0-9) 4.5(1.3-7.1) 29 (0.6-7.3)

UC, ulcermmuve colius.

Patenes with CD

Unstimulated LPS-Sumulated
Analyte  Day 0 Day 12 Day 0 Day 12
IL-6 140 (43-12914) 140 (39-3820) 14,777 (402577 .,494) 9162 (3772-21,M7)
TNF-2 110 (19-1526) 119 (11-532) 5838 (3172-28,143) J 5417 (1499-18,275)
IFN-y 89 (0-1080) 78 (0-520) 1448 (293-3157) 1229 (153-2488)
.12 35 (1.1-139) 31 (0.1-137) 67 (4.7-158) 66 (3-154)
. IL-10 3.8 (0-306) 2.1 (0-281) 116 (8-471) 125 (2.4-400)
IL-13 1.8(0.3-11) 1.0 (0.6-7.0) 4.6 (2.6-13) 3.7 (0.6-13)
IL-4 0.6 (0.1-13) 0.4 (0-5.3) 13 (4-34) 9.7 3-27)
IL-7 1.2 (0-8.9) 0.5 (0-7.3) 5.2 (1.5-15) 4.5 0.3-7.3)
IL-5 1.2(0.1-3.5) 0.9 (0-15) 1.8 (1.4-15) 1.6 (0.5-11)
nxan
"rraanox 11

CD, Crohn’s disease.
MTIO MIXMIAT 12700
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IBD-1 X570 N1"MUS ©

Ratio UIC/ Ratio CD/ Normal baseline

Analyte normal normal level {pg/ml)
TNF-x 3.7 3.3 20 {0-273)
IFMN-7 6.3 4.6 19 (3-206)
IL-15 1.4 1.2 9 {(4-573)
IL-2 2.0 2.5 2.5 (0.5-3)
IL-4 ND ND 0 (0-2.4)
IL-3 1.0 0.7 1.7 {1.4-3)
IL-6 4.6 4.1 34 (139351}
IL-7 0,006 0.2 49 {1.4-32)
IL-8 2.1 2.7 359 (7TH-1433)
IL-10 1.5 1.1 3.2 (2.1-13)
IL-12 3.6 5.8 6 {1.9-25)
IL-13 1.2 0.9 1.9 (1-7.3)
IL-17 2.4 2.3 16 {10—41)
MCP-1 2.5 3.8 105 (62-884)

" (G-CSF 0.6 0.9 43 (10-157)
GM-CSF 2.3 2.5 9 {0.1-54)
MIP-1f 6.8 6.8 1026 (337-12,300)

nxon
"I"raanox 1T

M0 MIXM2T 12700

CD, Crohn's disease; ND, not detectable; UC, ulcemuve colins.
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Effect of a Medicinal Agaricus blazei Murill-
Based Mushroom Extract, AndoSan™, on
Symptoms, Fatigue and Quality of Life in
Patients with Ulcerative Colitis in a
Randomized Single-Blinded Placebo
Controlled Study

Stig Palm Therkelsen’ *, Geir Hetland®®, Torstein Lyberg®, Idar Lygren®, Egil Johnson™*®

1 Department of Gastraintestinal and Padiatric Surgery, Oslo University Hospital, Ulleval, Norway,

2 Immunology and Transfusion Medicine, Oslo University Hospital, Ulleval, Morway, 3 Medical
Biochemistry, Oslo University Hospital, Ulleval, Norway, 4 Medicine, Oslo University Hospital, Ullewval,
Morway, 5 Faculty of Medicine, University of Oslo, Morway
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Lygren |, Johneon E (2016) Effect of a Medidnal

Agaricus blazel Muril-Based Mushroom Extract, Abstract
AndoSan™, on Symploms, Fatigue and Cuality of

Life in Patients with Ulcarative Colitis in a

Study. PLaS OME 11(3): @0150181. doi 101371/
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Table 2. Symptom score for the UC patients.

1DE1 XO1N N1MUD
www.mycolivia.co.il IBD'J. D“nn J'\'ID"N

1121210 |

(SYMPTOME SCORE) po*niwan 02 19w

Gmup V1 V2 V3 Pwvz Pv1v3 Pm groups
AndoSan - 5.88 (4.926.83) 4.71 (3.90-5.52) 4.50 (3.705.30) 0.002 0.001 0.023

M (n = 13) 6.15 (4.70-7.61) 5.08 (3.78-6.37) 5.08 (3.93-6.22) 0.037 0.024

F(n=11) 5.55 (4.09-7.00) 4.27 (3.19-5.36) 3.82 (2.66-4.97) 0.031 0.017

Placebo 5.81 (4.81-6.80) 5.58 (4.42-6.73) 5.27 (4.28-6.26) 0.471 0114

M (n = 12) 6.33 (4.82-7.85) 6.42 (4.76-8.07) 5.83 (4.48-7.18) 0.878 0.309

F (n=14) 5.36 (3.90-6.82) 4.86 (3.15-6.56) 4.79 (3.25-6.26) 0.205 0.252

V1; visit 1 (day 0), V2; visit 2 (day 14), V3; visit 3 (day 21). M; male, F; female.
Values are given as means and 95% confidence intervals. Paired sampled t-test for the p-values.

P between groups is measured with mixed models corrected for baseline values.

doi:10.1371/journal.pone.0150191.1002

nx9In
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(FATIGUE SCORE) no*yn 11702 1192

Table 4. Fatigue scores for the patients with (n =24 AndoSan™ and n = 26 placebo) UC.

AndoSan™ group Placebo group

vi v2 V3 Pyviva Pyviva Vi v2 V3 Pyivz Pyiva Phatwsen groups
TF 16.6 (5.6) 14.1 (4.5) 15.1 (4.1) 0.001 0.023 16.3 (4.8) 16.3 (4.9) 16.9 (5.2) 1.000 0.507 0.018
M 16.38 14.46 15.31 0.002 0.141 16.25 15.00 15.83 0.325 0.764
F 16.91 13.73 14.91 0.039 0.098 16.29 17.36 17.79 0.297 0.248
PhF 11.1 (4.3) 9.4 (3.8) 10.4 (3.2) 0.007 0.128 11.2 (3.9) 11.2 (3.4) 11.7 (3.9) 0.949 0.564 0.037
M 10.85 9.77 10.38 0.042 0.436 11.33 10.42 11.00 0.366 0.765
F 11.45 9.00 10.45 0.055 0.199 11.14 11.86 12.21 0.325 0.289
MF 5.50 (1.8) 4.71 (1.3) 471 (1.1) 0.002 0.010 5.0 (1.3) 5.1(1.9) 5.2 (1.6) 0.898 0.446 0.022
M 5.54 4.69 4.92 0.035 0.071 4.92 4.58 4.83 0.339 0.809
F | 545 4.73 4.45 0.024 0.076 5.14 5.50 5.57 0.455 0.254

V1; visit 1 (day 0), V2; visit 2 (day 14), V3; visit 3 (day 21).

TF; total fatigue, PhF; physical fatigue, MF; mental fatigue.

Values are given as mean and standard deviation (SD). Paired sampled t-test for p-values.
P between groups is measured with mixed models corrected for baseline values.

doi:10.1371/journal.pone.0150191.1004
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(QUALITY OF LIFE SCORES) p»nin n1o*X *T1h2 19Y

Table 6. Mean SF-36 scale scores (n = 24 AndoSan™ and n = 26 placebo) UC.

AndoSan™ group Placebo group

V1 V2 V3 Purva  Pygs VA vz va Puvz  Pywz P oawe
PF | 850(169) 876(137) BRE(134) 009 0101 864155 | 858(146  B46(155 0701 0285  0.039
M 86.9 89.9 80.4 0148 0145 846 85.0 B4.2 0.809  0.045
F 827 849 BES 0399 0347 879 86.4 B5.0 0569 0220
RP | 552(43.0) 594 (39.6) B46(403) 0426 0059 52.9(396) [| 47.1(432) 471438 0265 0285  0.028
M 615 712 692 009 0218 563 60.4 58.3 0551 0586
F 477 455 59.1 0810 0476  50.0 357 375 0.055 0169 . .
BP | 57.1(261) 673(240) 736(215) 0016 0000 59.3(230) | 64.7(26.0) GAEA(E20) 0.036 0760  0.013 PF=Physical Functioning
M 59.3 70.8 778 0114 0015  59.3 68.5 1.9 0.008  0.855 RP=Physical Problems
F 545 63.2 BB.T 0.022  0.010 594 615 55.3 0567  0.281 BP=Bodily Pain
GH | 530(232) 565(240] 548(222) 0174 0536  52.9(23.1 50.7(23.4) 487 (211 0299 0093 0062 .
M 49_5{23 } 558 o 535;’22 } 0137 0374 5&3{ } 55_?{ } 53.3{ } 0343 093 GH=General Health Perception
F 573 574 56.4 0872 0789 521 465 446 0.107  0.046 VT=Vitality
VT | 388(199) 446(189) 469(179) 0076 0018  384(185 | 406(194) 38.3(17.0) 0403 0988 0088 | SF=Socijal Functioning
M 392 46.9 48.1 0138 0046 388 471 429 0.014 0248 _ .
F ag2 418 455 0371 0205 381 350 34.3 0406 0466 RE=Emotional Problems
sF | 651(266) 755(228) 750(188) 0013 0015 663(21.6 | e58(21.1) e78(207 o057 osss o014 | MH=Mental Health
M 67.3 81.7 75.0 0.050 0180  67.7 75.0 BB.8 0.306 0870
F 625 68.2 75.0 009 0041 688 58.0 7.0 0.061 0583
RE | 68.1(30.9) 694(404) 75.0(396) 0846 0423 615(449) | 526(444) 551(431) 0215 0477 0095
M 64.1 64.1 718 1000 0481  69.4 722 77.8 0.809 0556
F 727 75.8 78.8 0588 0680 548 357 357 0.040 0104
MH| 653(157) 695(144) 71.0(137) 0032 0005 6680157 [| 692(171) 660(17.1) 0285 0671 0123
M 63.1 67.4 BB.0 0141 0075  64.0 70.7 663 0.041  0.385
F | 680 72.0 745 0137 0036 691 68.0 B5.7 0723 0165
Paired sampled t-test for the p-values. nxsan
P between groups is measured with mixed modsls corrected for baseline values. ' nox 1T
doi:10.1371 faumal pane 0150191 1006 NI MUY T3I00
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Table 7. Fecal test in the 50 UC patients.

Group Vi V2 V3 Pvnrg P\rnr:g Pm groups
AndoSan™ (n = 24) 439 (10-6000) 366 (10-6000) 489 (18-6000) 0.673 0.808 0.705

M 358 382 527 0.727 0.600

F 517 317 366 0.314 0.959

Placebo (n = 26) 328 (16-5361) 521 (18-6000) 563 (10-6000) 0.298 0.551

M 234 570 1702 0.060 0.019

F 679 480 445 0.875 0.245

Values are given as median (range). Non-parametric Wilcoxon test for the p-values.
P between groups is measured with Mann-Whitney U test.

doi:10.1371/journal pone.0150191.1007
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Effects of polysaccharopeptide
from Trametes versicolor and amoxicillin
on the gut microbiome of healthy volunteers
A randomized clinical trial

Kumar Pallav’, Scot E Dowd?, Javier Villafuerte', Xiaotong Yang', Toufic Kabbani', Joshua Hansen', Melinda Dennis',
Daniel A Leffler', David 5 Newburg®, and Ciardn P Kelly'*

The Celiac Center, Division of Gastroenterclogy; Beth Israel Deaconess Medical Center; Harvard Medical School; Boston, MaA USA; *Molecular Research LF; Shallowater, TX USA;
IProgram in Glyciobiology; Boston College; Chestnut Hill, MA USA

Keywords: amoxicillin, antibiotic, antibiotic associated diarrhea, microbiome, microbiota, polysaccharopeptide, prebiotic,
Trametes versicolor, Turkey tail

Abbreviations: PSP, Polysaccharopeptide; CDI, Clostridinem difficile infection; IBD, inflammatory bowel discase;
AAD, antibiotic associated diarrhea; IBS, irritable bowel syndrome

Background: Interactions between the microbial flora of the intestine and the human host play a critical role in

maintaining intestinal health and in the pathophysiclogy of a wide variety of disorders such as antibiotic associated
diarrhea, Clostridium difficile infection, and inflammatory bowel disease. Prebiotics can confer health benefits by |
beneficial effects on the intastinal microbiome, whereas antibiotics can disrupt the microbiome leading to diarrhea and

other side effects.
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Table 4. The most prevalent bacterial genera within the study population (the top 16 are listed)

Group AM x: AM!:{ AMX Control (%) P5P* FI“S P PSP
Pre-treat® (%) During® (%) Post-treat® (%) Pre-treat (%) During (%) Post-treat (%)
Faecalibacterium 223 209 18.0 255 127 226 12.6
Bacteroides 139 17.9 173 223 236 17.6 21.8
Roseburia 126 6.1 102 al 8.6 114 15.1
Clostridium 79 99 9.4 64 113 8.0 12.1
Oscillospira 104 6.3 7.2 58 7.1 7.0 78
Dialister 8.2 25 88 90 6.6 73 54
Ruminococcus 5.1 3.2 4.0 38 6.4 6.6 4.8
Coprococcus 3.1 18 4.0 18 2.8 1.8 18
Prevotella 18 37 48 27 09 03 0.4
Blautia 23 1.3 15 19 26 25 44
Escherichia/shigella 1.2 3.0 15 05 1.0
Phascolarctobacterium 16 1.2 14 16 1.7 2.0 15
Alistipes 14 1.0 1.1 1.1 0.8 14 1.0
Anaerotruncus 0.6 0.4 0.6 0.9 14 1.6 20
Parabacteroides 07 1.1 18 1.1 07 05 0.4
Akkermansia 0.1 0.2 0.7 1.1 2.1 03 15

*AMX, Amoxicillin group; "Pre-treat, prior to treatment (Days -7 and 0); “During, during treatment (Days 10 and 14); “Post-treat, atter treatment (Days 21,
28, 56); =PSP, Polysaccharopeptide group; "Using repeated measures ANOVA Escherichia/Shigella were shown to be significantly higher during antibiotic
treatment
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Figure 4. (A) Discriminant analysis biplots: Biplot A shows data for the Control and Amoxicillin groups. Three distinct groupings are evident:
(1) Baseline (bottom left), controls cluster with the antibiotic group prior to therapy to form one grouping; (2) During antibiotic treatment (top left);
and (3) Incomplete recovery after antibiotic treatment (bottom right). (B) Discriminant analysis biplots: Biplot B shows data for the Control and PSP
groups (before, during and after treatment). Three distinct groupings are evident: (1) The PSP group (bottom left) clusters together both pre- and post-
treatment but is separated clearly from (2) the Control group (top left), with no overlap, and (3) the PSP group during treatment (bottom right).
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