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DEPARTMEN-T OF I-FEALTH & HUMAN SERVICES Public Health Service 
. 

Food and Drug Administration 
Washington DC 20204 

Ktisti 0. Smedley, Ph.D. 
Consultant 
Center for Regulatory Services 
5200 Wolf Run Shoals Road 
Woodbridge, Virginia 22 192 

Dear Dr. Smedley: 

This is in response to your letter submitted on behalf of Iwade Research Institute of 
Mycology Company, Inc. of Suehiro-cho, Tsu, Mie, Japan (client) to &Food and Drug 
Administration (FDA) dated May 22,2000, making a submission for a new dietary 
ingredient pursuant to 21 U.S.C. 350b(a)(2) (section 413(a)(2) of the Federal Food, Drug, 
and Cosmetic Act (the Act)). Your letter notified FDA of your client’s intent to market a 
dietary supplement product containing A new dietary ingredient, namely, an extract of 
Agaricus blazei Murrill. This new dietary ingredient notification contains information 
that supplements that contained in a previous submission dated May 18, 1999. We 
concluded in our letter dated July 29, 1999, that the information in the previous 
submission did not provide a basis to conclude that a dietary supplement containing this 
new dietary ingredient will reasonably be expected to be safe. 

21 U.S.C. 350b(a)(2) requires that a manufacturer or distributor of a dietary supplement 
that contains a new dietary ingredient submit to FDA, at least 75 days before the dietary 
ingredient is introduced or delivered for introduction into interstate commerce, 
information that is the basis on which the manufacturer or distributor has concluded that a 
dietary supplement containing such new dietary ingredient will reasonably be expected to 
be safe. FDA reviews this information to determine whether it provides an adequate 
basis for such a conclusion. Under section 350b(a)(2), there must be a history of use or 
other evidence of safety establishing that the dietary ingredient, when used under the 
conditions recommended or suggested in the labeling of the dietary supplement, will 
reasonably be expected to be safe. If this requirement is not met, the dietary supplement 
is deemed to be adulterated under 2 1 U.S.C. 342(f)(l)(b) because there is inadequate 
information to provide reasonable assurance that the new dietary ingredients do not 
present a significant or unreasonable risk of illness or injury. 

FDA has carefully considered the information in your submission, and the agency has 
significant concerns about the evidence on which you rely to support your conclusion that 
the new dietary ingredients stated above will reasonably be expected to be safe. In our 
letter of July 29, 1999, we stated that there was a lack of quantitative estimates of dietary 
exposure to Agaricus blazei Murrill extract (ABME) that would provide a basis to 
support the history of use of this substance in Japan to conclude that its use in a dietary 
supplement is safe. The current submission states that your client “is not requesting that 
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FDA make a determination of safety based on historical use.” Since the history of use 
will not be used as a basis to conclude that this new dietary ingredient will reasonably be 
expected to be safe, we have not considered prior human food use of the ingredient in our 
review of your notification. 

;/-‘\ 
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Your client’s submission contained data from two animal studies and three human studies 
_ . that your client asserts support a determination that the dietary supplement ABME-will- 

reasonably be expected to be safe. All animal studies were performed using adult 
rodents. 

Your client’s submission included, in Attachment A, a derived tolerable daily intake 
(TDI) for “Himematsutake powder?’ based on the findings of animal studies. Several 
issues need to be addressed to clarify the basis of your calculations in deriving the TDI. 
First, no references are noted for the studies cited in Attachment A as the basis for the 
calculations. Second, it appears the animals used in the studies that were the basis of the 
TDI (section 4.B.I and 4.B.11) were administered ABME. Thus, a TDI derived f?om 
these animal studies represents a TDI for ABME, not Himematsukate powder. In turn, 
the TDI for ABME cannot be directly compared in a meaningful way to the doses of 
exposure to Himematsukate powder in human studies as is done in Attachment A. 
Himematsukate powder is indicated in the submission to contain ABME extract and guar 
gum. These differences need to be considered in the estimates. This section also 
indicated that the result of chronic toxicity studies (6-month rat and mouse studies) 
demonstrated a no adverse effect level (NOAEL) of 3000 mg/kg body weight (bw) and 
your client derived a TDI from this NOAEL of 30 mg/kg bw/day using an uncertainty 
factor (UF) of 100 (10 X 10 for intra- and inter-species differences). However, the rat 
study that was indicated as having a NOAEL of 3000 mg/kg body weight revealed small 
increases in liver weight expressed as g per 1OOg body weight in males at 3000 mg 
ABME/kg bw/day dose level at week 13 and 26, and in females at the 3000 mg/kg 
bw/day dose level at 13 weeks. The authors of the study suggest that the effect on liver 
weight is not due to the test material, but the pattern and consistency of this effect 
suggests that it is ABME-treatment induced. Clarification of the statistical analyses of 
these changes is warranted. Other changes such as increase in food intake and decrease 
in cholesterol were seen at 1000 and 3000 mg ABME /kg bw/day in the rat study 
submitted. It appears that your client concluded that it is reasonable not to consider these 
changes as adverse effects. If the alteration in liver weight represents an adverse effect, 
then the lowest adverse effect level (LOAEL) would be 3000 mg/kg bw/day and the 
NOAEL would instead be 1000 mg/kg bw/day (or possibly 50 mg/kg bw/day based on 
the mouse study). Then the TDI for ABME based on animal studies would be lower than 
suggested (e.g., 10 mg/kg bw/day). Finally, in the TDI derivation, your client notes that 
“the formulated product” administered to healthy humans was 3X-6X the recommended 
dosage (4500 - 8000 mg/person/day). It is not clear to which study this refers. 

Three studies performed in adult humans was also provided in the notification. In the 
first study (Section Q.B.III), the AMBE used was confirmed as identical to the AMBE 
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dietary supplkment product that Iwade intends to market in the United States (U.S.) (see 
letter in Section 4.B. III). However, interpretation of the information presented in the 

letter is difficult. It is not clear if it indicates that the ABME used in the study is identical 
to ABME used in the Iwade dietary supplement or the ABME used in the study actually 
represents the Himematsutake powder which contains a diluent and/or is identical to the 
Iwade dietary supplement product. In addition, the volume (ml) of ABME fluid 
administered is indicated in the study but the concentration of ABME in this fluid is not 
noted. Without information on the dose of exposure, it is difficult to draw conclusions 
about the significance of the paucity of substantial ABME-induced changes indicated for 
a range of measures in this experiment. Also with respect to this study, the results on 
these various measures were presented for each individual. However, no summary data 
were provided nor were statistical analyses performed. Some individual changes or 
trends were noted. However, the significance of these changes associated with ABME 
exposure were not clearly delineated or addressed. Considerations of the response of the 
subset of individuals with pre-existing medical conditions (hypertension, diabetes and 
high triglycerides, hyper-triglycerides and lipidemia) with respect to the findings from the 
healthy subjects may also be of concern. 

Another human study (Section 4.B.V) involved 10 female patients with cancers of the 
reproductive system (malignant tumors of the uterus, cervix, ovaries). Some of the 
subjects underwent a surgical operation (8/10), chemotherapy (l/10) and/or radiotherapy 

or--../ (700) prior to the administration of Himematsutake powder (indication that the 
-__..-, Himematsutake powder is identical in nature to the Iwade proposed dietary supplement 

product is not noted). Studies in seriously ill patients that are confounded with different 
medical conditions, different degrees and types of cancer, and different treatments are of 
limited utility in evaluating safety of a substance in healthy people. Changes in the 
immune system along with blood and liver measures were seen with Himematsutake 
powder intake. The nature and significance of these potential effects being elicited 
chronically in normal, healthy individuals consuming Himematsutake-based products 
have not been addressed. Therefore, this human study provides little support for 
concluding that chronic or long-term consumption of dietary supplements containing 
ABME will reasonable be expected to be safe in healthy people. 

In the third human study (Section 4.B.IV), 20 healthy male and 15 healthy female 
university student volunteers (19-23 years old , no body weight provided) consumed 30 
and 15 g Himematsutake powder per day, respectively, for 6 months. It is reported by the 
investigator of this study that no significant side effects were observed in this study. In 
contrast to this statement, examination of Table 3 and 4 in Section 4.B.11 suggests some 
side effects emerged with exposure to Himematsutake powder such as changes in 
appetite, digestion, general condition, etc. However, exact interpretation of these tables 
is difficult because manq Gable eie&nts are not clearly labeled or explained. 
Clarification on the nature of the changes would be useful. 

“.-. - 
r,;; 
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If adequate h&ran data are available, a toxicological-based safety/risk assessment 
approach should utilize these data to derive a human TDI with estimates from animal 
work to support it. Some of the human studies presented in this notification could 
potentially be addressed in this manner. However, deficiencies and uncertainties exist in 
the information provided in the human studies and in the notification on the 
Himematsutake powder utilized in the various experiments, i.e., the Iwade dietary 
supplement (i.e., 1.5g ABME / 3.5 g guar gum), the powder described in Section 4.B.VI 
(no % ABME to diluent information provided), and how they compare. This information 
is vital for determining the merits of the arguments made by your client on the safe use of 
the Himematsutake dietary supplement product. Furthermore, the information you 
submitted does not address the safety of use of ABME in children or developing animals. 

For the reasons discussed above, the information in your submission does not provide an 
adequate basis to conclude that extract of Agaricus blazei Murrill, when used under the 
conditions recommended or suggested in the labeling of your client’s products, will 
reasonably be expected to be safe in adults or children. Therefore, the products may be 
adulterated under 21 U.S.C. 342(f)(l)(B) as dietary supplements that contain the new 
dietary ingredient specified for which there is inadequate information to provide 
reasonable assurance that such ingredient does not present a significant or unreasonable 
risk of illness or injury. Introduction of such products into interstate commerce is 
prohibited under 21 U.S.C. 331(a) and (v). 

Please contact us if you have any questions concerning this matter. 

Sincerely yours, 

Felicia B. Satchel1 
(Acting) Division Director 
Division of Standards 

and Labeling Regulation 
Office of Nutritional Products, Labeling 

and Dietary Supplement 
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5200 Wolf Run Shoals 
center for regulatory services 

Road * Woodbridge, VA 22192 * 703 590 7337 * Fax 703 580 8637 + cfisrv@ol.com 

I 

Dr. Robert Mcore 
Director, Office of Special Nutritionals (HFS-450) 
Center for Food Safety and -lied Nutrition 
Focd and Drug Administration 
200 C Street SW 
Washington, DC 20204 

Dear Dr. Moore: 

su&sEcT: Prert-arket Notification of a New Dietary 
Iqredient Extract of Agaricus blazei-- 
m Inforrration 

On behalf of our client, Iwade Research Institute of Mycology Co., Ltd. 
(Iwade), notice is hereby given pursuant to the requirements of section 

413(a) (2) of the Federal Food, Drug, and CosTr&ic Act (21 USC 8350b) of 
the intent of Iwade to introduce into interstate comt-erce in 75 days 
herefrom a new dietary ingredient, extract of Agaricus blazei. This 
information is provided in addition to the infomation sub-&ted on day 
18, 1999, and responded to by the agency on July 29, 1999. In 
accordance with 21 CFR §190.6, enclosed is one original plus tm copies 
of the following inforn-ation. 

We understood that the agency had four concerns regarding the 
notification subnitted on behalf of Iwade: 1) lack of historical 
quantitative data on consurq$ion; 2) inadequate infomtion about the 
nature and composition of the extract used in the studies to dert-onstrate 
safety; 3) safety information did not support the requested level of 
supplerrentation; and 4) the agency 
using healthy subjects. 

requested additional human studies 

Iwade is not requesting FDA rrake a determination of safety based on 
historical use; therefore, we have not addressed that concern. The 
other concerns are addressed below and in the attached studies. 

Iwade has trodified the labeling on the product to be used at a level of 
one package per day (a total of 1.5 grams of Hinemtsutake extract). We 
have calculated an Navel of 1800 mg; therefore the suggested dose is 
below the Navel (Attacmt A). 

Information cited under Section 4.B. includes the new infonration 
submitted by Iwade to support their determination of safety. You will 
note that toxicity data referred to by 4.9. I. (Chronic Study of 
Cultured Agaricus blazei Murrill (Iwade Strain 101) (Japanese nane; 
Hirremtsutake) Freparation, tlAWET1 Administered Orally in Rats for 26 
weeks) and 4.B.11. (Chronic Study of Cultured Agaricus blazei Murrill 
(Iwade Strain 101) (Japanese narre; Hirretratsutake) Preparation, "AEM? 

.- 
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Administered Orally in Mice for 26 weeks) were completed by Mie 
University School of Medicine, 
Himemtsutake. 

as was the complete analysis of the 
Also included for your review are two studies cmpleted 

with healthy volunteers (a la-week and a 6-month study). Iwade Research 
thatthe12-wekstuciywas has provided a letter of confirmation 

ccxt-pleted with the identical material 
chemical analysis oftheproductused 
provided (Attachrent 4.B.I.). 

covered by the notification. The 
in the 6 month studies are 

1. 

2. 

3. 

4. 

Manufacture 
Iwade Research Institute of Mycology Co., Ltd. 
1-9, Suehiro-cho, Tsu, Mie 
514-0012, JAF'AN 

New Dietary Ingredient 
Extract of Agaricus blazei Mumill (Himemtsutake extract) 

Description Dietary Supplement 
Concentration of the hydrolysis of the culture of Agaricw blazei 

> It will be mrketed in packages ( of 
Himt-rtatsutakel with directions to take orally after dissolving 
in tepid water. 

> Directions will suggest using one package each day on an empty 
stmch. 

Iwade has concluded. that the dietary supplemnt containing 
Hirremtsutake extract will reasonably be expected. to be safe under 
the ret mm-ended conditions of use based on numerous studies and other 
information. 

A. Previously Iwade provided the following d ocuments and they are 
not included again in this filing. 

I. List of Existing Food Additives, Japanese Govemrm& 
(excerpt listing Himrratsutake extract and 

- 

enzymtically hydrolyzed guar gum, English translation 
and original Japanese) 

II. Smmary of Acute and Subacute Toxicolqical Studies of 
ABMl3 from Cultured Agaricus blazei Murrill (Iwade 
Strain 101). Hitoshi Ito, M.D. Ph.D., Department of 
Phamacology, MIE University School of Medicine, JAPAN 
(full reports available to FI1A). 

III. History of Himermtsutake (Agaricus blazei Mumill). 
Iwade Research Institute of Mycolcgy 



Iv. 

V. 

a. 

b. 

C. 

d. 
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ACARICUS in North America: Type Studies. Alice E.H. 
Freemn. 1979. Mycotaxon 8:l. 

Clinical studies conducted with Agaricus blazei 
indicating no safety problems with the extract: 

Observation on the Treatmmt of Agaricus blazei for 
Chronic Hepatitis B. War-q Li Roxg et al. Journal of 
Lanzhou Medical College. Vol. 20. 1994 (English 
translation and original Japanese) 

Observation on Treatrrent Effect of Agaricus blazei 
against Alimentary Tract Tmmr. Wang Jing, Mao Xin 
Min, Cheng Ru Zheng, Wang Jun Zhi, Hitoshi Ito, qtd 
Keishixo Shimaru. Gansu Medical Journal. 1994. 
(mlish translation and original Japanese) 

Antitumor Activity and Some Properties of Water- 
soluble Polysaccharides from l'Himemtsutake,t' the 
F'ruiting Body of Acmric-ls blazei Murrill. Takaishi 
Mizuno, Toshihiko Hagiwara, et al. Agricultural and 
Biological Chemistry, 54:2889. 1990. 

Antitumr Activity and Sme Properties of Water- 
insoluble Hetero-glycans from YtIimematsutake,~~ the 
F'ruiting Body of Acmricus blazei Murrill. Takashi 
Mizuno, Ryuichi Inagaki, etal. Agriculture and 
Biological Chemistry, 54:2897-2905. 1990. 

VI. Manufacturing Scheme (mNI?AT;) 

VII. Product specifications of Himerratsutake Powder and 
Himemitsutake Ektract (mENIZAL) 

B. In this filiq Iwade is providing additional information in 
su3?port of their determination that the dietary supplerrent 
containing Himematsutake extract will reasonably be expected to be 
safe under the recmmended conditions of use. 

I. Chronic Study of Cultured Agaricus blazei Murrill (Iwade 
Strain 101) (Japanese name; Himermtsutake) Preparation, 
llABME1' Administered Orally in Rats for 26 weeks. 

II. Chronic Study of Cultured Agaricus blazei Murrill (Iwade 
Strain 101) (Japanese name; Himemtsutake) Preparation, 
"AME" Administered Orally in Mice for 26 weeks. 

III. Safety of Cultured Agaricus blazei Murrill (Iwade Strain 
101) (Japanese name; Himemtsutake) Preparation, AME, for 
Humans in Relatively Loug Term Oral Administration. 
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Fl.n/cFsAN 
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Iv Safety Test for Lmg-term Administration of Hitmmtsutake 
(Iwade Strain 101) Powder in Healthy Volunteers. 

V. Clinical Trail with Himmtsutake (Iwade Strain'1011 Powder 
on Patients with Malignant Tumr (Study on Long-Tern 
Ackninistration and Side Effect. 

VI. Revised Product specifications of Himmtsutake Powder. 
c-1 

Should you have any questions or c cxtmznts on this request, please 
contact the undersign&. 

Sincerely, 

'I 

Bxclosures 
Listed Above and 

on Attachment Page 

cc: I. Iwai 

506:\043.fda 



A. 

433. I. 

4.B. II. 

4.B.IU. 

4.B. IV. 

4.B. V. 

4.B. VI. 

Tolerable Daily Intake l3tairnte - Himematsutake Powder 

Chronic Study of Cultured Agaicus blazei Mhrrill (Iwade Strain 101) 
(Japanese name; Himmtsutake) Pqmation, “ABME” Administaed Orally 
in Rats far 26 weeks. 

Chnmic Study of Cultmd Agaricus blazei Munill (Iwade Strain 101) 
(Japanese name; Hirnematsutie) Pnqaation, “ABME” Administered Omlly 
in Mice for 26 weeks. 

Safety of Culti Agakus blazei Murrill (Iwade Strain 101) (Japanese 
name; Him-take) Preparation, ABME, for Humans in Relatively Long 
Termoral Administion. 

safety Test for Long-term Adminkkkon of Hirnematsutake (Iwade Strain 
101) Powder in Healthy Volmteers. 

Clinical Trial with I-Iimmtake (hvade Strain 101) Powder on Patients 
with Malignant Tumor (Study on Long-Term Adminktmtion and Side 
Effect). 

Revised Product Specifications of Hirnematsutake Powder. 
(CONFIDENHAL) 

. - 
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with a 6o kg Person the tolerable daily intake would be 1800 m@persodday 
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daily intake. 
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The recommended use is 1 5oo mglpersonlday, thus, the recommended use is under the tojerable 
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CHRONIC TOXICITY’ STUDY OF CULTURED 1 

AGARICUS BLAZE1 MURRILL (IWADE STRAIN 101) 

[JAl?ANEASE NAME ; HIMEMATSUTAKE] 

PREPARATION, “‘ABME” ADMINISTERED OULY 

IN RATS AND MICE FOR 26 WEEKS. 

Hitoshi Ito, M.D., Ph.D. zind Keishiro Shimura, M.D.* 

Department of Pharmacology Mie University School of Medicine 
*Institute of Laboratory Animals, h&e University Scb~~. of Medicine 
2-174, Edobashi, Tsu, Mie 514-0001, Japan . 



OF PHARMACOLOGY 
SCHOOL OF MEDICINE 

DEPARTMENT 
MIE UNlVER&TY 

EDOBASHI, TSU, MIE 514, JAPAN 
? 

Analysis of Experimental Material 

Requested by Iwade Research Institute of Mycology, Japan, toxici@ studies on ABME 
with mice and rata we? peklbrmed. The composition ofABl@E (cuImd Agan;ccce bl’ 
Mui& Extracts) am&&d are’& &llows; 

reduced pressure, and then spray drying it 

Analytical results 

. . . : Chenucal Sotmfica~~ 
: ,_.., Water Content *l 1.2 

Crude ash *2 
ww 
Em@ 1.2 

crude protein f3 fme 7.0 
Crude fat *4 

_' ,' k?floog 0.6 
. Crude f&r *5 0.9 

: Totalsugar 
mw 

*6 g/lOOg 19.1 
*1 
*2 

l 3 
*4 

*6 
*6 

Heat-drying method, 106c 3hr 

Ashuized method, 66O”c (Carbonizi@ 
Lowry method 
Ether extracting method 
Henneberg-&.dmann modified me&d 
Phenol-S&uric acid method 

1 



EDOBASHl, TSU. MIE 5 14, JAPAN 

FsLci” . 

Serine 
Ghdamic acid GIycine 
Alanine 
Wine 
Methionine 
Leucine 
mb 
PhenyIalaniue 
Hi&dine 
Lysine 
Arginine 
Iaoleucine 
Proline 

Amiuo acid aualyeer 

Ghwose GaIactose mm 4.9 

Mannose 
2.2 

xyhe gig 10.0 
Arabinoae 8/1oog 0.2 
R-ibose glloog 0.06 
Fucoee g/1oog 1.6 

Unknown $2 
Trace 

0.27 
GLC: gae liquid chromatography 

13 -Glucan 
a -Glucan 

P/loog 7.6 

B -Glucomannan 
P/loog 2.2 

B -GaIactogulucan 
Pfloog 8.4 

RiboMCleotide P/WI 2.2 

Pmtein bound l /I -Glucan 
Pflf-QT 

xYlogIucan 
P/loog tt 

'SENMRanalysis 
Pfloo#f 1.1 

*o-dimensional COSY amilyeje 
. . 

2 



i Utiveraity Schod of Medi&e 

I Mie University School ofM&di&w 
~6140001, Japan 
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A chrotic toxicity study of the edible mushroom, Agaricus blazei Murrill (Japanese 

name; Himematsutake) preparation, “ABME” - Agaricus blazei Murrill Extract, Japanese name: 

Himematsutake, was carried out with Sprague-Dawley / SLC (SD) rats. The ABME was 

administered orally for 26 weeks in doses of 0,lOOO and 3000 @g/day. 

Based on the series of animal experiments studied for the autitumor effect of ABME, 

the usual dose for human is estimated 25mgkg. The chronic toxicity study on rats in this report 

includes lOOOmg& - 40 times and 3OOOmgkg - 120 times more dose compared to the usual 

dose for human. 

With the limitation of the capacity of a rat’s stomach and the physical condition of 

ABMB in mind, over 3OOOmg/kg dose to a rat would be impossible. 

ABMB was provided by Iwade Research Institute of Mycology, Japan. 

,,*- -, 

W., 

Animals employed were SD strain rats (Japan SLC, Inc.) The animals were housed 

and fed in an animal room of the temperature of 23 +- 2°C and the humidity of 55 rt 5%. Bach 

animal was given solid diet (CLEA Japan CE-2) and water ad libitum. 

One group of animals was used of 10 males and 10 females. Doses of administration 

were determined by the results of subacute toxicity studies, and two grades were adopted; 1000 

and 3000 mgkg/day (The maximum dose are able to the oral administration). 

I Test materials are easily soluble in water but high concentration used the state of 

suspensions. Their water solutions were, therefore, prepared as to be at a level of 1000 and 3000 

mg/kg of rats body weight. They were compulsorily administered with a gastric catheter of 

teflon orally. After the test materials were administered, general symptoms of animals were 

observed for every day. 

(1) aehavior 
In rat administered orally with 1000 and 3000 n&kg for 26 weeks, any abnormal findings 

that seemed to be caused by the administration of the test material were not observed. 

Q? ‘&.&.p.: .Y&&Chau~ (Table 1 and Table 2) 

The animals were weighed weekly. No inhibition of body weight gain was found during 

the periods of the experiments among the test ani&&, both male and female. 

3 



(3) &!?I!& of J&t &z&d (Table 3 and Table 4) 
The amount of diet ingested weekly per head in every group is as show-n Table 3 and Table 

4. Food consumption was slightly increased in the early period (at 2* and 3* week) and 

intermediate period (at 8& and 9* week) of administration in male rats. No significant change 

was found in female rats, so it was not considered that the testing material caused the diet 

efhicy. 

(4) m in Hem&&g&j Exm (Table 5,6,7 and Table 8) 

Hematolo&& examit&ion was performed on 5 cases of each group. No variation of 

sigt&cance was found in red blood cell count, hematocrit value, hemoglobin content, platelet 

value and white blood cell count. Differential leukocyte was found by fixing blood smear and 

staining by May-Griinwald Giemsa method. In differential leukocyte count, no abnormal 

findings were found due to the administration of the test material. 
_. 

-l. 

. . 

(5) &&~&al Exation of Blood (Table 9, 10, 11 and Table 12) 

Biochemical examinations of blood were performed on S cases each of the groups, and 

results obtained are shown in Table (Table 9 - 12). Total cholesterol values in the male animals 

._-. >. of the 3000 mgkg group at 13+” and 26ti week and in the female animals of tbe 1000 mg/kg and 
i ‘.I 

i:., 
3000 mg/kg groups at 26& week were found with significant decrease. With regard to glucose, 

.,, .; ..,, i. ,;j 
‘:: 

urea, total protein, albumin, alkaline phosphatase, GOT, GPT, Na and K content, however, no 
,. ..I _x ,? 

: !; c; 
change was observed. 

, . / :::;2 
. ‘S 

(6) Findines in Urine (Table 13 and Table 14) 

Urine protein was assayed in the concentration of trace to lOOmg/dl in most of the groups, 

regardless of the administered or the control. Inspecting urine volume, pH, specific gravity, 

urobilinogen, bilirubin, ketone body and glucose, no abnormal data was found in all groups. 

(7) B We&& (Table 15, 16, 17 and Table 18) 

A slight increasing tendency was observed in the liver of male groups with administered 

3O&mg/kg!day at 13 weeks and 26 weeks, and in the female group with administered 3000 

mg/kg/day at 13 weeks. However, no remarkable change was found between the control group 

and the treated groups in either absolute organ weight or comparative organ weight. The 

changes found were not considered to be caused by the test material. 



Microscopic examinations were performed on 5 samples each of the groups at the end of 
13 weeks and 26weeks after the administration. Histopathological examination was conducted 

by Sensake Naruse, M.D., at Department of Pathology, Mie University School of Medicine, Tsy 

Mie, 5 14-0001, Japan. 

Lungs : Tuberous infiltrations of cells composed mainly of lymphocytes were seen 

around the blood vessels in almost all cases including those of the ‘control 

$roup. 

,s 
/ î Liver : Almost no difference between the control and the administered groups; a 

. 

slight degeneration of liver and enlargement at sinus were observed in 1 case 

of the control group. 

-7’ Kidneys : Congestions of glomeruli and slight degenerations of-the epithelium of 
,k ., tubules were observed both in the control and the administered groups. 

Spleen : A slight hemosiderosis was observed in almost ail cases including those of 
’ 

the control group. 

I ,; ,j __ 

: 

* No remarkable changes were observed in brain, heart testes, ovaries, thymus, pituitary, 

thyroids, adrenals, pancreas, digestive tracts and bone marrow. 

: . . *  :  

I  _ A chronic toxicity of edible mushroom, Agaricus blazei Murrill (Japanese name: 
,;i 

Himematsutake) preparation, “ABMFY was studied with SD rats. 

ABME was administered orally for 26 weeks in dose of 0 (control), 1000 and 3000 

mg/kg/day. During the period of oral administration for 26 weeks, no general symptoms to be 

marked were observed in SD rats, and there was no death throughout the whole period, 

With regard to.the amount of diet ingested, no significant change was found in all the 

administered group. 
._ i No inhibition of body weight gain was found during the periods of the experiments 

._- 



f 

among the test animals, both male and female. 

In hematological findings, any significant variation in red blood cell count, hematocrit 

value, hemoglobin content, platelet value and white blood cell count was not found. ht 

differential count, too, no abnormal rindings due to the administration of the test material was 

found. 

In biochemical examination of blood, no change was found in glucose, urea, total 

protein, albumin alkaline phosphatase, GOT, GPT, Na and K content. However, the significant 

decrease in total cholesterol values was observed in the male and female of 3000 n&kg 

administered groups after 26 weeks. 

No abnormality was found in the urine volume, pH, specific gravity, urobilinogen, 

bilirubin, ketone body, protein and glucose in the control and the administered groups. 

In assaying organ weight, a slight tendency of increase of liver was observed in the 

male and female groups of 3000 mg/kg/day administered group. However, the effect was found 

to be very slight. With regard to the other organ weight, no change was found in either the 

administered group of male or female rats compared with the control group. 

In the histopathogical examinations, any abnormal figures specific to the administered 

group compared with the control group was not observed in rats. Furthermore, auy toxicity to be 

caused by AEAME could not be found. 

Therefore, the safety dose for rats was estimated to be over 3000 mg/kg/day, but the 

sure intoxication dose could not be determined. 

End of report 

6 



Table 1 .’ Body weight changes in male rats given ABME 
orally for 26 weeks 

I 

Dosing 
periods 

Dose level (m&g/day) I 
Male (g) 

(weeks) Number of rats Control 1000 3000 
0 15 225 217 210 
1 15 268 270 265 
2 15 331 328 319 
3 15 357 366 358 
4 15 401 394 396 
5 15 419 415 417 
6 15 433 450 440 

15 451 461 453 
15 476 472 469 
15 501 516 507 
15 519 523 520 t 
15 

l-+6+ ii i 53; 
I 575 1 530 t 528 1 

c 

l!i 542 
541 536 

13 549 540 
14 10 546 552 547 
15 10 554 561 557 

- 16 IO ssi isi iii; 
17 10 567 569 567 
18 10 574 578 575 
19 10 587 590 583 
20 10 600 607 603 
21 10 619 617 615 
22 10 623 621 619 
23 10 629 627 620 
24 10 630 632 626 
25 10 632 636 630 
26 10 636 642 638 

1 



orally for zd weeKs 
in female rats given ABME 

Dosing 1 Dose level (mg/kg/day) 
periods 1 Female(g) I 
(weeks) 1 Number of rats 1 Control 1 1000 3000 

I5 I 295 I 294 293 
;; I I 302 LV" I I 304 297 301 299 

io 
--- 

14 303 SOS &ii 
15 10 305 307 305 

-iy- iij soi ii2 308 
309 314 311 

;; 
I 

;;; 
I 3LI I 323 320 

J 

323 325 321 
326 324 

23 I 10 326 328 324 
24 10 326 329 326 

332 330 25 i0 i --- i : 329 



Table 3 Food consumption of male rats given ABME 
’ orally for 26 weeks 

level (mg/kg/day) I Dosing Dose level (mg/kg/day) 
periods Male (a' Male (a’ 

1 (weeks) (weeks) 1 Number of rats 1 Control Number of rats Contro I 1000 1000 3000 3000 
1 15 26.6zt0.5 6.6ztO.5 28.1dzO.6 27.8ztO.6 28.1dzO.6 27.8zt0.6 

2 15 27.9dz0.4 29.9=ltO.5* 29.5kO.6" 29.5&0.6* 
3 15 28.4AO.6 28.4AO.6 3l.O=tO.8* 30.8AO.7" 3l.O=tO.8* 30.8f0.7*, 
4 15 29.9ztO.5 31.7ztO.7 31.2ztO.8 29.9ztO.5 31.7ztO.7 31.2ztO.8 
5 15 30.6ztO.5 31.4ztO.5 Cto.5 31.4*0.9 31.4jzO.9 

I 6 I 6 15 15 I 30.4zko.5 I 30.4=tO.6 31.3rf:l.l 30.4kO.5 30.4ztO.6 31.3zhl.l 
7 15 29.5zko.7 3O.lItO.7 31.3kl.O 

8 15 30.6ztl.O 33.21:0.8* 33.0fl.O'. 

9 15 30.3kO.5 32.0&0.5* 33.lf0.7*. 
IO 15 30.2zizO.5 32.1ztO.9 31.9AO.8 

.'.I 
" 
,T';, :f :. : 11 15 30.7kO.4 31.7ztO.5 31.5zbO.6 

ziii 

1 9 1 15 1 30.3kO.5 32.0&0.5* 33.lf0.7*. 
. 30.2zizO.5 32.1ztO.9 31.9AO.8 

11 15 30.7AzO.4 31.7ztO.5 31.5zbO.6 

12 15 30.5zIzO.5 33.0*0.5* 31.8ztO.9 
13 15 30.7ikO.5 31.8kO.9 3l.lztO.8 

.’ ’ -.“. 

I 
14 
ii 

I 10 30.8*0.6 -------- 31.5kO.8 31.8kO.9 

.-. .;j 16 
I ii I 31.7*1.0 3l.OEtO.7 31.11tl.O 

IO 33.3zbl.l 31.7zto.7 31.9zbo.9 

'. i 17 IO 32.lztl.O 31.8ztO.6 31.7kO.8 
.:, ,:. 

.1 . ,~‘a,:$ ?/ .-, 18 IO 32.01:l.l 31.5ztO.6 31.6zl.zO.9 
19 10 31.1 k1.3 31.5AzO.7 31.7A10.8 

5*1.0 31.7rto.7 30.9&1.0 20 ii 

- -_ 

31.i 

_ j, .; 21 IO 32.0-f:l.l 3l.lztO.8 I 

,* /Jo, .,< ,,.- :g..‘;$~; 22 10 31.6ztl.O 31.9ztO.7 : 
..x nm 46% -nn3-4 4 rjn cLn * 

H.7zti.l 
#O.B=ltl.O I - ~-- --~ 

3u.oI; I. I JU.~IU.U 30.4ztO.8 
31.3&0.9 30.9AzO.6 3O.OAO.9 
31.0zt0.9 31.5rtO.7 30.8ztO.8 

2.9zbl.3 1 31.6kO.9 



‘,, 
..’ I 

. .,. ... 

Table 4 Food consumption of female rats given ABME 
orally for 26 weeks 

I~sg---- 
I 

Dose level (mg/kg/day) 

Female h) 

, 

(weeks) Number of rats Control 1000 3000 
1 15 2O.ktO.5 19.2ztO.5 lQ.6z.tO.5 

1.6zk0.4 20.1ztO.4 20.8zkO.5 
19.5ztO.5 20.2kO.6 2O.QztO.4 
21.2=tO.6 20.1 zbO.7 21.2zfzO.5 

!0.2=tO.5 21.2~6~0.6 5 15 21.0zk0.4 1 1 
6 I5 21-2Yko.5 I 1 
7 16 

--__--_ _ ------_- 12.6z.kO.5 
22.5ztO.4 21.4kO.8 22.1kO.4 
22.0&0.5 20.7ztO.5 lQ.Q=f=O.Q 
22.6ztO.5 21.5ztO.8 22.3zbO.5 

1 21.8zkO.6 21.6A0.3 21.5kO.5 
22.OztO.6 21.2zkO.5 21.8zkO.4 

15 1 IO 22.4zbO.6 22.2zkO.5 1 22.4kO.5 
I6 I' 10 23.8f:I.0 22.9ztO.Q 1 23.6zk0.8 

20.6~tO.7 21.2ztO.6 21.3zkO.6 
20.9zkO.6 21.8zkO.7 22.0Jtl.l 
20.2kO.7 21.QztO.Q 21.7zt0.7 _ 
20.6dzO.6 21.OzkO.8 21.2zt0.6 t 

I I 
I io I : 

IO 20.9kO.5 21.6rt0.6 21.4ztO.5 
10 20.51fO.6 20.6rkO.7 20.7zkO.5 
10 2O.QkO.6 1 21.2kO.8 1 20.79~0.7 1 

I 

24 10 21.4kO.8 21.8k0.7 21.1k0.7 
25 10 20.5z!zO.5 21.IzkO.7 2O.QdkO.5 
26 10 2O.QztO.Q 2I.OzkO.7 20.4zkO.7 

Values represent mean Ilt standard evor (g/day/rat) 
* Significantly different from control at p < 0.05 



Table 5 Hematological findings in male rats given ABME orally for 13 weeks 

Male 
Dose level Number RBC Ht Mb BP WBC Differential count (96) a) 
(mg/kg/day) Of rats ( x 10~/~,2) (%I (g/dl) ( x 104/mm3) ( x 102/mm3) L M N E B 

Control 5 857f40.3 44M.Q 15.2f0.3 107zizQ.3 Qlf15.2 80.8 4.1 14.7 0.8 0 

(71-88) (2-5) (Q-23) (O-1) 

1000 
I 

5 
I 
8811t37.2 45f1.3 14.Qf0.4 lllf8.4 llQzt25.3 81.0 3.4 

I I I 1 
14.8 0.7 0 

(70-88) (2-8) (8-28) (O-21 

3000 5 880f42.1 48fl.7 15.1f0.2 lOQf8.1 107f21.1 78.4 3.7 15.8 1.0 0 .- 
(72-84) (l-5) (Q-30) (O-2) 

Values represent mean =t standard error a) Ranges are given parentheses. 

RBC (Red blood cell) : TOA Microcell Counter CC-108 
Ht (Hematocrit) : Microhematocrit method 
Hb (Hemoglobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-100 
WBC (White blood cell) : TOA Microcell Counter CC-108 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 

LeucoFyte ratio (May-Grunwald Giemsa stained method) 



Table 6 Hematological findings in female rats given ABME orally for 13 weeks 

I I I I I I I I(74-88) 1 (l-5) 1 (8-21) 1 (O-3) I 

Values represent mean k standard error a) Ranges are given parentheses. 
RBC (Red blood cell) : TOA Microcell Counter CC-108 
Ht (Hematocrit) : Microhematocrit method 
Hb (Hemoglobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-188 
WBC (White blood cell) : TOA Microcell Counter CC-108 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 

Leuckyte ratio (May-Grunwald Giemsa stained method) 



Table 7 Hematdogical findings in male rats given ABME orally for 26 weeks 

Male 
Dose level Number RBC Ht Hb BP WBC Differential count (%> ” 
(mg/kg/day) Of rats ( x 104/mm3) 61 (g/dl) ( x 1 04/mm3) ( x 1 02/mm3) L M N E B> 

Control lo 885WI3.1 43fl.O 15.0f0.3 108fQ.8 8Qf11.2 77.8 2.8 17.0 2.3 0 , 
(82-88) (O-4) (8-W (l-3) 

1000 10 888f38.7 44zt0.Q 15.8zkO.2 107A8.5 87f13.1 78.8 2.8 15.8 2.5 -ii--- I 
(84-87) (l-5) (7-32) (l-4) 

3000 10 87OM4.2 43f1.2 15.5f0.4 104fQ.O lOlf15.8 73.8 2.8 21.0 2.5 0 

(80-841, (O-5) , (8-37) (l-3) , 

Values represent mean =t standard error a) Ranges are given parentheses. 
RBC (Red blood cell) : TOA Microcell Counter CC-108 
Ht (Hematocrit) : Microhematocrit method 
Hb (Hemoglobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-100 
WBC (White blood cell) : TOA Microcell Counter CC-108 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 
Leucocyte ratio (May-Grunwald Giemsa stained method) 



Table 8 Hematological findings in female rats given ABME orally for 26 weeks 

Female 
Dose level Number RBC Ht Hb BP WBC Differential count (%I a’ 
(mg/kg/day) Of rats (XIO~~~I 00 (g/dl) ( x I 04/mm3) ( x I O*/mm’) L M N E B 

Control 10 769f40.1 41f0.7 15.2zkO.3 96f9.9 75fll.O 71.8 1.9 24.9 1.4 0 

(80-83) (O-4) (14-39) (O-2) 

too0 10 771f39.3 44zk1.3 14.9k0.2 lOlf9.1 79f9.5 70.8 2.0 25.2 2.0 0 

(59-81) (l-4) (13-41) (0-3) 

3000 10 76Ok36.0 43ztl.5 15.31~0.4 103zk8.7 83*12-l 72.3 2 23.8 1.9 0 
zr 

(61-85) (O-5) (11-35) (o-4) 

Values represent mean 3~ standard error a) Ranges are given parentheses. 
RBC (Red blood cell) : TOA Microcell Counter CC-108 
Ht (Hematocrit) : Microhematocrit method 
Hb (Hemogiobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-100 
WBC (White blood cell) : TOA Microcell Counter CC-108 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 
Leucocyte ratio (May-Grunwald Giemsa stained method) 



Table 9 Biochemical findings in male rats given ABME orally for 13 weeks 

Male 

Urea Total Alkaline Total : 

Dose level Number Glucose nitrogen protein Albumin phoshatase GOT OPT cholesterol Na K 

$wAw.ldw) of rats (mg/dl) (mg/dl) (ddl) (B/d0 (WI) (WI) WI) (mg/dl) (mEq/l) (mEq/I) _ 
Control 5 192&38 18f2 7.6ztO.2 2.8f0.2 262k48.3 61 f6.4 3Ok4.9 8048.9 14lf2 - 

1000 5 ! 84f2l 6942 7.9f0.4 2.7fO.l 259f43.9 SO&&O 29f3.7 72f7.3 143+1 - 
s 

3000 5 180f22 20f3 8.0f0.4 2.9f0.2 244k52.0 62f8.6 31f5.2 62f5.7* 144f2 - 

4 

Values represent mean fi standard evor 
* Significantly diierent from control at p < 0.05 
Glucose : GLK/G6PDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 

GOT : NADH-UV (IFCC method) 
GPT : %NADH-UV (IFCC method) 
Total cholesterol : GE/CO/POD method 
Na and K : Flame reaction 



Table 10 Biochemical findings in female rats given ABME orally for 13 weeks 

Female 
Urea Total Alkaline Total 

Dose level Number Glucose nitrogen protein Albumin phoshatase GOT GPT cholesterol Na K 

(mer/ke/day) of rats (mg/dl) (mg/dl) Wdl) (g/d0 WI) WI) WI) (mg/dl) (mEq/l) _ (mEq/l) _ 

Control 5 142fl9 20fl 7.9kO.2 3.0f0.5 181 f32.8 59f7.8 27*5.5 84f7.2 - 5.4f0.4 

1000 5 128&17 19fl 8.1 f0.4 3.2fO.3 201 f39.3 S3k9.3 2SfS.l 58f5.8 - 5.9*0.7 

3000 5 123flO 18fl 7.8fr0.3 2.9kO.2 190&40.2 87fS.5 24zt8.8 59f3.2 - -5.2fO.S 

2 

Values represent mean & standard error 

* Significantly diierent from control at p < 0.05 
Glucose : GLK/G6PDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 
GOT : _PIADH-UV (IFCC method) 

GPT : NADH-UV (IFCC method) 
Total cholesterol : CE/CO/POD method 
Na and K : Flame reaction 

i ‘-:’ ‘P “.’ I’ ” 
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fable 11 Biochemical findings in male rats given ABME orally for 26 weeks 

Male 

Urea Total Alkaline Total 

Dose level Number Glucose nitrogen protein Albumin phoshatase GOT GPT cholesterol Na K 

(mg/kg/day) of rats (mg/dl) (mg/dl) (g/d0 (g/d0 OUA) WI) (WI) (mg/dl) (mEq/l) 1 (mEq/l) 5 
Control 10 170f12 19f3 7.5f0.2 2.7fO.l 293f48.8 89f5.8 4s*3.1 92f8.0 145*2 i 5.1&0.5 

1000 10 185f27 18f2 8.OkO.3 2.5f0.2 283f40.3 72f7.3 45f3.0 84f8.1 143$32 ! 4.9kO.4 

! 

3000 10 159flS 19fl 7.7f0.2 2.7f0.2 287f24.9 SSf9.1 48~8.2 7Sf5.3* 142fl 4.7f0.5 
BP. 

I d 

Values represent mean & standard error 
* Significantly different from control at p < 0.05 
Glucose : GLK/G6PDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 

GOT :, NADH-UV (IFCC method) 
GPT : NADH-UV (IFCC method) 
Total cholesterol : CE/CO/POD method 
Na and K : Flame reaction 



Table 12 Biochemical findings in female rats given ABME orally for 26 weeks 

Urea Total Alkaline Total 

Dose level Number Glucose nitrogen protein Albumin phoshatase GOT GPT cholesterol Na K 

(mg/kg/day) of rats (mg/dl) (mg/dl) (s/d0 (e/d0 WI) (WI) WI) (mg/dl) (mEq/l) (mEq/l) 

Control 10 132f21 20f3 8.2f0.3 3.1rf0.4 189f38.5 8SflO.l 49fS.2 82zt9.1 143+2 4.9f0.5 

1000 IQ 125f13 19fl 8.7f0.3 3.8~03 227f29.8 92k9.8 47f7.0 84f5.3* 142fi 5.0fO.4 

3000 IO 133*9 19fO 7.9&O-2 3.Sf0.2 230f32.7 84f5.8 43f7.4 s3*s.o* 143&O 4.8f0.3 

Values represent mean rt standard error 

* Significantly different from control at p < 0.05 
Glucose : GLK/GBPDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 
GOT ; NADH-UV QFCC method) 

GPT : NADH-UV (IFCC method) 
Total cholesterol : CE/CO/POD method 
Na and K : Flame reaction 

,(r ‘- i, 
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Table 13 Urinalysis of male rats given ABME orally for 26 weeks 

L 1 

Dosing Dose Number 

period level 

(week) (mg/kg/day) mt 

Appearanc 

Control 10 Normal 

13 loo0 10 Normal 11.Sfl.o 

1 I 

3000 1 10 1 
I (8.7-7.5) (1.051-l -074) 

Normal 13.2k1.2 ~ 7.4 1.044 0.1-l 

(8.8-7.7) (1.029-l .053) 

Control lo Normal 13.0fl.O 8.7 1.058 0.1-l 

(8.3-7.0) (1.053-1.073) 

1000 10 Normal 14.1f1.9 8.8 1.050 0.1-I 
(8.2-7.1) (1.039-1.076) 

3000 10 Normal 12.9f0.9 8.7 1.051 0.1-l 

Volume 

(ml) 

129fl.4 

Urobilinogen 

PH Specific (Ehrlioh 

P-fity unit/dl) 

7.2 1.048 0.1-l 

(6.8-7.8y’ (1.004-l .065) 

7.0 , 1.083 0.1-l 

26 

n-T--T-/ Bilirubin Ketone Protein Gbcose 

I I I I 1 (8.1-7.2) 1(1.039-1.060) 1 

a) Ranges are given parentheses. 
pH : pH meter, 
Specific grarity : Weight determination, 

Urobilinogen, Bilirubin, Ketone body,Protein and Glucose : Uro-Labstix (Ames reagent strips for urinalysis) 
1 .I’..;; 
: _ : .:s,. 
1, -.- ; 

1 : >” Fi’ r:. 



Table 14 Urinalysis of female rats given ABME orally for 26 weeks 

Dosing 

period 

(week) 

13 

26 

Female 
Dose Number Urobiiinogen 

level of Appearance Volume pH Specific (Ehrlioh Bilirubin Ketone Protein Glucose 

(mg/kg/day) rats (ml) gravity ,unit/dl) body 

Control 10 Normal 10.7k1.5 7.1 1.044 0.1-l - - *e+ - 

(6.9-6.2)" (1.023-1.063: ,- 
loo0 10 Normal 10.4fl.3 7.0 1.047 0.1 - - *-+ - 

(6.5-8.7) (1.032-1.060) 

3ooo 10 Normal 9.8f 1 .O 7.4 1.048 0.1-I - - f-+ I-- 

(8.9-9.0) (1.037-1.065) 

Control 10 Normal 12.3f2.0 7.0 1.048 0.1 - - ---+ - 

(83-7.1) (1.035-1.067) 

1000 10 Normal 13.0f1.7 7.3 1.050 0.1 - - ---+ - 

(8.9-7.7) (1.040-1.071) 

3ooo 10 Normal 13.4fl.S 7.1 1.046 0.1 - - ---+ - 

(6.2-7.6) (1.029-1.063) 

‘) Ran&s are given parentheses. 
pH : pH meter, 
Specific grad-y : Weight determination, 
Urobilinogen, Bilirubin, Ketone body,Protein and Glucose : Uro-Labstix (Ames reagent strips for urinalysis) 



Table 15 Organ weights in male rats given ABME orally for 13 weeks 

r 

Dose Number Final 

level of body WL Brain Heart Lung 

Male 

Liver Kidneys 

GndWQY) rats ttd 0 0 td (d 0 
Control 5 542f30 1.99f0.02 1.43rtO.07 1.83ztO.05 14.80f1.21 3.59f0.20 

(0.37f0.01) (0.26f0.02) (034f0.01) (2.73f0.06) (0.66f0.01: 

1000 5 549*27 1.94f0.04 1.41f0.09 1.85f0.06 15.10f1.07 3.73f0.15 

(0.35kO.03) (0.26zkO.02) (0.34f0.02) (2.75f0.07) (0.68~0.03 

3000 5 540*35 2.12f0.04 1.43zkO.08 1.86kO.12 15.91f0.79 3.62k0.09 

(0.39f0.02) (026zkO.01) (0.34kO.02) (2.95f0.06) (0.67f0.02 

I I Spleen Testes Thymus 

(Id I (e3 I 0 

(0.15f0.01)/(0.65+0.04~~ (0.076f0.011 

Values represent mean zk standard error. 
Values in parentheses represent organ weights in grams or milligrames per 1OOg body weight. 

*. 



Table 16 Organ weights in female rats given ABME orally for 13 weeks 

Dose Number Final 

level of body wt. Brain Heart Lung Liier Kidneys Spleen Ovaries Thymus pituitary Thyroids Adrenals 

(mtdkdday) rats (g) 0 0 W (s) 0 0 hd 0 h3 (m3 hd 

Control 5 302ztl8 1.91f0.03 0.87f0.03 1.37rtO.06 8.25f0.40 2.04f0.06 0.52f0.03 72f4 0.31f0.03 16fl 22-c2 72f2 

tO.63+0.03) ~029f0.01) 10.46fO.02) (2.73f0.08) (0.68f0.02) (0.17kO.01) (24f2) (0.102CO.009) !5.3z!zO.3) (7.3fQ.6) (24&l) 

1000 5 304f19 1.88AO.03 0.85zkO.04 1.38f0.09 8.40+051 1.97+006 0.50+004 -. -. -. 73*4 0.32f0.04 16rt2 23fl 69-t2 

(O-62*0.04) (0.28tO.01) (0.45rtO.03) (2.76f0.07) (0.65f0.02) (0.16f0.01) (24-c2) (0.105f0.015~ (5.3f0.3) (7.6f0.4) (23&l) 

3000 5 301f16 1.89stO.04 0.90f0.05 1.30f0.07 8.67f0.43 2.01f0.09 0.53f0.04 

Values represent mean + standard error. 
Values in parentheses represent organ weights in grams or milligrames per 1OOg body weight. 
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Table 17 
:L: 

Organ weights in male rats given ABME orally for 26 weeks 
!i:. , 
$. $ : ‘+. : 

Dose Number Final 

level of body wt. Brain Haatt Liver 

me/kdday) rats (e) 0 0 w 0 

Control 10 636f24 2.09f0.04 1.52zkO.06 2.16f0.05 18.85-tO.90 

(0.33f0.01) (0.24fO.01) (0.34fO.01) (2.65fO.07) 

1000 10 642f20 205f0.03 1.60f0.07 2.25f0.10 17.79fl.11 

(0.32f0.01) (0.25f0.02) (0.35f0.02) (2.77f0.07) 

3000 10 638k19 2.16f0.04 1.65ztO.05 2.25fO.09 18.29f0.81 

(0.34f0.01) (0.26+-0.02) (0.35f0.02) (2.87ckO.08) 

Kidneys 

0 
3.69f0.11 

(0.58dzO.01 

3.78zkO.l: 

(0.59*0.03 

3.8540.1f 

(0.60*0.02 

I Spleen Testes 
I I 

Thymus Piitary Thyroids Adrenal1 

0 hid (rng) (mg) 
0.27f0.03 17fl‘ 29ctl 60f2 

(0.043f0.004) (2.6ztO.2) (4.6f0.2) (9fO) 

0.25ztO.03 16&O ' 28&l 61f2 

'(0.039kO.002) (2.5fO.l) (4.4f0.2) (IOfl) 

, 0.28kO.03 17fl 30fl 60f3 

~(0.044-cO.003) (2.7fO.i) (4.6rtO.2) 1 (9fO) 

Values represent mean + standard error. 

Values in parentheses represent organ weights in grams or milligrames per 1OOg body weight 

h 



Table 18 Organ weights in female rats given ABME orally for 26 weeks 

Female 
DOW NumImr FinsI 

ltd of body wt. Brain Heart Lung Liver Kidneys Spleen Ovaries Thymus Piitary Thyroids Adrenals 

hdkdda~) rats (g) 0 0 Cd 0 0 0 he;) 0 hd he) h3 
Control 10 331f12 l.~~0-03 0.97f0.03 1.539~0.04 8.49f0.30 2.1OztO.07 0.57f0.03 57f6 

I I 

0.17f0.01 

I 

2441 
I 

259~1 79rfr4 

(0.57+O.Ou (0.4fWO.01) (2.56f0.03) (0.83f0.02) (0.17f0.01)E (17f3) tO.O53+0.003) !7.3f0.5) (7.6fO.5) i23fl) 

PO00 10 336f16 l.86zkO.03 1.04f0.05 1.58f0.08 8.91f0.39 2.14f0.06 O.Blf0.02 58f5 0.18f0.02 25f2 25fl 829~5 

(0.55fO.02) (0.31fO.01) (0.47f0.01) (2.65rtO.07) (0.64f0.02) (0.18~0.01) (17&l) (0.054zkO.008 (7.4f0.3) (7.4+-0-t) (24f2) 

3000 10 334*13 1.87f0.06 0.95rfO.03 1.51f0.07 8.35f0.50 1.99f0.05 0.60f0.03 56f6 0.17f0.02 23fl 25fl 80f3 

(0.56kO.03) (028f0.01) (0.45f0.02) (2.50+0.06) (0.6O-cO.02) (0.18~0.01) (17fl) (0.051f0.008) (6.9f0.4) (7.5fO.d) (24ztl) 

Values represent mean -C standard error. 
Values in parentheses represent organ weights in grams or milligrames per 1OOg body weight 



group of 3000mglkglday X 13 weeks and control group) 

No sign&ant change (Not different from treated 

group of 3OOOmg/kg/day X 13 weeks and control group} 

25 



No sign&ant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control group} 

No significant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control group) 

. 

26 .- 



.,i ,.,* “., ;(. ;1 
_, ;_ 

:, “’ i 

,.r. -. 

. ../~’ 

,_, 

PHOTO 6 
._.. 

Thy-mm: 3000mg‘lkglday’~ i weeks, m&i, X 100, 

group of 3000mglkglday X 13 weeks and control group} 



.^. .~ . e . -.. pHoTo i 
Stomach 3000mgIkgIday X i6 

No significant change (Not different fkom treated 

group of 3OOOmg/kg/day X 13 weeks and control group) 

r de, X 100, 
No significant change (Not Merent from treated 

group of 3000mgkg/day X 13 weeks and control group) 



.;c-‘. No significant change (Not different from treated 
i .>../- group of 30OOmg/kg/day X 13 weeks and control group} 

-- 



Thy&& $Od 
. ~_i .x ., 

PHOTO11 lOmg/kg/day X 26 we&k; _ _ 

No signScant change (Not different fjrom treated 

grout of 3000mg/kg/dayX 13 weeks and control group) - - --. 

P?wTO 12 ‘J’h$roid: 3OOOm$kg/dayX 26 weeks, female, X 400, 

_- 
-7 

No sign&ant change (Not different from treated 
, 
-.: 3:: ^(.I’ group of 3000mg/kg/day X 13 weeks and control group) 



PHOTO 13 Adred 3OOOmgIkgIdayX 26 weeke, female. X 100. 

No si@;nifcant change (Not diffixent from treated 

.;;, _d’.: . ,“, -- 
group of 3OOOmgkg~day X 13 weeks and control group) 

,I _ ‘-A ‘-’ 
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Himematsutake, was carried out with ICR-Sic strain mice (specific pathogen f&e animals). The 

ABME was administered orally for 26 weeks in doses of 0,500 aud 3000 mg/kg/day. 
,( ~,$$gy&p&~ 

t ” ~~‘,~~~~~~~~~~~~~~“~~~,.~~ _, ;Ij ,a,.“‘.’ !.$A?-*$ 
Based on the series of animal experiments studied for the antitnmor effe 

., .,;,j f;.g* j 
Fct of ABM& 

.,,,:r>$p& the usual dose for human is estimated 25mg/kg. The chronic toxicity study on mice in this 
.;.*~:;$$$ifpjY y *i. .“‘-,~~ report includes 5OOmg/lcg - 20 times and 3OOOmg/lcg - 120 times more dose compared to the 

I i < ‘.Gbq ;: usual dose for human. 

With the limitation of the capacity of mice stomach and the physical condition of 

ABME in mind, over 3OOOmg@ dose to a mouse would be impossible. 

ABME was provided by Iwade Research Institute of Mycology, Japan, 

,. . . . . Chrov 
Animals were employed 5 weeks oirl ICR-Sic strain mice, both male and female 

.“, , ,. ,.C,“T> 
1 -: .: (Japan SLC, I&). The animals were housed and fed in an animal room of the temperature of 

23+2”c and the humidity of 55+5%. Each animal was given solid diet (CLEA Japan CE-2) 

-and water ad libitum. 

One group of animals was used of 10 males and 10 females. Doses of administration 

were determined by the results of subacute toxicity studies, and two grades were adopted, 500 

and 3000 mgAcg/day (The maxim um dose are able to the oral administration). 

Test materials are easily soluble in water but high concentration used the state of 

suspensions. Their water solutions were, therefore, prepared as to be at a level of 0.1 to 0.15ml 

per log of mice body weight. They were abstained from food for several hours before 

administration. They were compulsorily administered with a gastric catheter of teflon into the 

stomach. A&r the test materials were administered, general symptoms of animals were 

observed for every day. 

(1) - 
In mouse administered orally with 500 and 3000 mg/lcg for 26 weeks, any abnormal 



(2) Body S’m (Table 1 and Table 2) 

The anhrmls were weighed weekly. No inhibition of body weight gain was found during 

the periods ofthe experiments among the test animals, both male and female. 

(3) Amount ofDiet (Table 3 and Table 4) 

As shown in Table 3 and Table 4, diff erences between the two administered groups were 
not observed. As the correct amount of ingested diet was not found, it was impossible to 

calculate the diet efficacy. 

(4) 

Hematological examin 
(Table 5,6,7 and Table 8) 

’ atron after 13 weeks of adminisuation was performed on 5 cases of 
each group, and other items of examinations after 26 weeks of administration were done on 10 

cases. No variation of significance was found in red blood cell count, hematocrit value, 

hemoglobin content, platelet value and white blood cell count. Differential leukocyte was found 

by fixing blood smear and staining by May-Griinwald Giemsa method. In differential leukocyte 

count, no abnormal findings were found due to the administration of the test material. 

(5) (Table 9, 10, 11 and Table 12) 

exammauons of blood after 13 weeks of administration were performed on 5 
cases each of the groups. With regard to glucose, urea, total protein, albumin alkaline 

phosphatase, GOT GPT and total cholesterol value, no abnormal data was found in the female 

animals of the 500 mgfkg and 3000 m&g groups at 13* and 26”’ week. 

(6) w Urine (Table 13 and Table 14) 

Urine protein was assayed in the concentration of trace to lOOmg/& in most of the groups, 

regardless of the administered or the control. Inspecting , pH, urobihnogen, bilirubin, ketone 

body and glucose, no abnormal data was found in all groups. 

(7) Q%ble 15, 16,17 and Table 18) 
At the end of administration, blood was sampled under anesthesia of ether Immediately 

after the mice were sacrificed by blood-letting, autopsy was performed, organs were excised, 

principal organs were weighted wet, fixed with 10% formalin, and put to the histopathological 

examinations. As shown in Table 15, 16, 17 and Table 18, no-remarkable change was found 

between the control group and the treated groups in either absolute organ weight or mean 

comparative organ weight. The changes found were not considered to be caused by the test 

material. 

33 



(8) -ical Findings (Table 19,20,21 and Table 22, PHOTO l-PHOTO 14) 

After autopsy and gross observation of changes, the organs were tied with 10% formalin, 

embedded in para5 and cut iu slices ca. 6 ti thick, then stained with hematoxyhn and eosine. 
Microscopic examinations were performed on 5 samples each of the groups at the end of 

13 weeks and 26weeks a&r the administration Histopathological exammation was conducted 

by Sensake Naruse, M.D., at Department of Pathology, Mie University School of Medicine, Tsy 

Mie, 514$001, Japan. 

Fikings in the survived mice are as follows: 

Lungs : Two cases including the control group at 26 weeks showed a slight chronic 

bronchitis and inflammation of interstitial cells. 

Liver : Almost no difference between the control and the administered groups; a 

slight cell infiltration and degeneration of liver were observed in 1 case of 

the control group. 

Kidneys : In one case of the 3OOOm@kg group, kidney tubules were found enlarged 

like cyst, and may have been caused by pyelitis and nephritis. However, a 

slight pyehtis and nephritis were found in the control group, too. 

Spleen : A slight hemosiderosis was observed in a few case including those of the 

control and the administered groups. 

* No marked changes were observed in brain heart, testes, ovaries, tbymus, pituitary, 

adrenals, pancreas and digestive tracts. 

A chronic toxicity of edible mushroom, Agurh.ts blazei Murrill (Japanese name: 

Himematsutake) preparation, “ABME” was studied with ICR strain mice. 

ABME was administered orally for 26 weeks in dose of 0 (control), 500 and 3000 

mg/kg/day. During the period of oral administration for 26 weeks, no general symptoms to be 

marked were observed in ICR strain mice, and there was no specific change of male and female 
._ 

mice. 

With regard to the amount of diet ingested, no significant change was found in all the 

administered group. 



NO inb.Won of body weight gain was found during the periods of the qeriments 
among the test animals, both male and female. 

In hematologicd findings, any significant variation in red blood cell count, hematoht 

Value, hemoglobin Content platelet value and white blood cell count was not found. h 

~ff@e&ial COUnt, too, no dmrmal findings due to the administration of the test material was 
found. 

In biocb-hd mmhation of blood, no change was found in glucose, urea, total 

Protein, albumin, aJkaline phosphatase, GOT GPT and total cholesterol value. 

NO abnomdity Was fad in the PH, urobilinogen, bilirubin, ketone body, protein ad 

@uc~se in the control and the administered groups. 

In aW& Organ weight, no change was found in either the administered group of 
de or female mice compared with $e control group. 

In the ~S~~PathogiCal iXabWiOnS, any abnormal figures specific to the administer& 

group compared with the control group was not observed in mice. F&-Ore, any toxicity to 

be caused by ABME could not be found. 

AS a conclusion of chronic toxicity studies in mice, the saf’ dose for mice was 

-_ z:. :!,fb ,;i .., ‘;..“i,i*., ~,‘..r~.:::,.: 
estimated to be over 3000 mg&g/&y, but th e ..,x;> 

:,‘.*’ .,-- - ‘\ 
sure intoxication dose could not be determined. 

‘,. , ,’ \/ . . . . . . :j --.-- -’ 
! - - - md ofreport 
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Table 2 Y Body weight changes in female mice given ABME 
orally for 26 weeks 

Dosing 
. . 

Dose level (mg/kg/day) 
I 

I periods I Female tar) I I - --..- ..- , 
(we;ks) Number 15 of mice 01 I Contrl 22.8 , 500 I 3000 I 

23.4 I 23.4 
1 15 25.5 26.0 26-R 
2 15 26.3 26.9 27.v 
3 15 28.2 29.0 28.9 I 
4 15 29.7 30.5 30.5 
5 15 30.3 32.0 31.9 
6 15 31.0 32.2 32.3 
7 l-5- 32.2 33.2 ~~ 33.5 
8 15 34.0 34.4 34.7 
9 15 34.4 35.2 35.3 
10 15 35.6 35.5 36.3 

15 

ii ii 

14 IO 
15 in 

I 16 I 10 I 37.8 
I 17 I 1n 

ii 

I 

i0 
19 10 41.6 I 
20 10 41-A 

- -.- 43.0 
I Al 7 43.9 
I A9 e; TL." 44.5 - 

43.6 45.6 
IO I 42.7 I 44.0 45.6 
10 43.4 AAII 46.0 iii I --. . I . ..” 

I A2A 44.7 I 
iii I . ..- 4"' 

I 44.5 4 

I 21 I 
nn 

t 1L I 
I 23 1 

I 24 
t 

i0 
I .“. . 

I I 44-n 

l--z--t 
f 

I 

I 

I 

---- 26 10 I 44.8 1 45.9 1 46.3 I 



6 mice Table 3’ Food consumption of mal 
orally for 26 weeks 

giver 1 ABME 

I perioc 
1 Oosing DoSem 

IlS 

1 &weeks) Number ofmice 
I.,’ 

Coni 
4.9: 

15 5 
I 3 I 1R 7 L=d 

~- - -_ .---o+ .- YU,, 

“aIt3 (g) 

500 I 3000 

I 1/ I 10 a- I 7.9*01 

l :9” 
I 10 , -.-I”., 

, 8.6kO.7 1 

I RR-CCI7 , .-.*-,.” 

IO 8.2 z&O.6 20 9.7zt0.8 1 
IO 8.5kO.8 

21 
4 

10 8.5ztO.8 
22 

E 
10 8.7f:O.g 

23 
9.7zto.9 

10 24 8.8ItO.7 8.5zbO.5 10 
8.4AA 

).7*&g 1 8.7iiO.6 
).8*0.7 1 8.8~~0.6 

. 9.1*c I.5 - - 
D.6 

25 
8.5ztO.6 

10 
9.ozto.7 

8.7kO.7 
26 

9.ozto.4 
10 

9.1 zto.5 
8.9ztO.5 9.lAzO.5 9.ozko.4 

Values represent mean =it standard error (g/day/mouse) 



em------ -- 

orally for 26 weeks 
.-...Y.Y IIIIVU ~IVGll AcaME 

Values represent mean zt standard error l Values represent mean zt standard error l 



Table 5 Hematological findings in male mice given ABME orally for 13 weeks 

r 

Values represent mean zt standard error 

RBC (Red blood cell) : TOA Microcell Counter CC-108 
Ht (Hematocrit) : Microhematocrit method 
Hb (Hemoglobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-100 
WBC (White blood cell) : TOA Microcell Counter CC-108 ’ 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 

Leucocyte ratio (May-Grunwald Giemsa stained method) 



Table 6 Hematological findings in female mice given ABME orally‘for 13 weeks 

,; 

Female 
Doselevel Number RBC Ht Hb BP WBC Differential count (%I ~ 
(mg/kg/day) of mice (xio4/&) (90 (g/df) (x~04/mrn3) (x~o*/rnm~) L M N 
Control 5 Ee- 766f33 46.7fl.l 14.9&022 117zk9.2, 49zk3.3 76.3fl.6 0.8f0.3 21.5f1.8 l-440.3 j 

1 

500 5 785zk19 47.lfl.O 14.8f0.8 115-J=7.0 51f3.8 75.2f1.8 1.2f0.2 22.4f2.8 1.2f0.2 ' 0 

I I 1 1 I 

3000 5 78Ok28 47.2z.kl.2 15.1f0.7 123f9.7 46f2.2 76.2f2.8 1.4f0.3 21.5zk2.5 0.9f0.3 0 

Values represent mean f: standard error 

RBC (Red blood ceil) : TOA Microcell Counter CC-108 
Ht (Hematocrit) : Microhematocrit method 
Hb (Hemogiobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-100 
WBC (White blood cell) : TOA Microcell Counter CC-108 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 

Leucocyte ratio (May-Grunwald Giemsa stained method) 



Table 8 Hematological findings in female mice given ABME orally for 26 weeks 

Female 
Dose level Number RBC Ht l-lb BP WBC Differential count (%I 
(me/Wday) of mice (x10*/m,& 61 
Control 10 

(g/dl) ( x 10’/mm3) ( x &/mm’) L M N E I B 
883f52 44.721.3 14.7f0.6 129f7.6 42f4.3 71.9k3.6 13f0.4 26.Ok3.0 0.8f0.3 1 0 

500 10 92Ozk73 45.1f2.6 15.2f0.7 130a5.3 39f2.3 70.9k2.8 l.lf0.3 27-O&3.2 l.OzkO.3 0 

3000 10 ----- 914f46 44.0f2.1 14.9=trO.6 126k3.9 44f3.5 67.4f3.5 1.9f0.5 3O.Ok3.31 0.7f0.4 I 0 

Values represent mean & standarderror 
RBC(Redblood cell):TOA Microcell Counter CC-108 
Ht(Hematocrit):Microhematocritmethod 
Hb (Hemoglobin) : TOA Hemoglobin Counter Hb-100 
BP (Blood platelet) : TOA Platelet Counter PL-100 
WBC (white blood cell) : TOA Microcell Counter CC-108 
L (Lymphocyte), M (Monocyte), N (Neutrophil), E (Eosinocyte) and B (Basocyte) : 
Leucocyte ratio (May-Grunwald Giemsa stained method) 



Table 9 Biochemical findings in male mice given ABME orally for 13 weeks 

Male 
Urea Total 

)OSe leV8l Number Glucose nitrogen protein Albumin 

me/kg/day) of mice (mg/dl) (mg/dl) (e/d0 (g/d0 
Control 5 127&29 25f4.1 4.6ztO.3 1.5f0.3 

500 5 132zt30 27zt3.7 4.2f0.5 1.4f0.2 

3000 5 116f21 22f3.5 5.0f0.4 1.5f0.3 

,- 
Alkaline Total 

phoshatase GOT OPT cholesterol 

WI) WI1 WI) (mg/dl) 

175f29.3 52+9.7 22k4.3 127f26 

198f 32.4 54f7.3 26f5.1 130f32 

170*31.9 59f9.8 23f3.4 121 f23 

Values represent mean If= standard error 
* Significantly diierent from control at p < 0.05 
Glucose : GLK/GGPDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 

GOT : NADH-UV (IFCC method) 
GP-T : NADH-UV (IFCC method) 
Total cholesterol : CE/CO/POD method 

I 

i 



Table 10 Biochemical findings in female mice given ABME orally for 13 weeks 
b 

00~8 iev8l Number Glucose 
Urea 

nitrogen 

Female 
Total 

protein Albumin 

(mg/kg/day) of mice (mg./dl) (mer/dl) 
Control 5 133f31 24f2.7 

Wdl) 
4.6kO.l 

bW 
1.4f0.2 

I 
500 5 140129 21 A3.4 4.4zt0.2 1.33-0.1 

3000 5 128f26 201t 2.1 4.5Eto.3 1.4fO.l 

Values represent mean zt standard error 

* Significantly different from control at p < 0.05 
Glucose : GLK/GBPDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 
GOT : NADH-UV (IFCC method) 

GPT : NADH-UV (IFCC method) 
Total cholesterol : CE/CO/POD method 

Alkaline 

phoshat+se GOT OPT 

au/I) (WI) WI) 

241 f 53.3 60f9.8 24k5.1 

221 f35.1 57f6.7 21 f4.7 

Total 

choies%erol 

(mg/dl) 

136f18 

120f15 

109f17 



Table 11 Biochemical findings in male mice given ABME orally for 26 weeks 

Values represent mean =f= standard error 
* Significantly different from control at p < 0.05 
Glucose : GLK/G6PDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 

GOT : NADH-UV (IFCC method) 
GPT : NADH-UV (SFCC method) 
Total cholesterol : CE/CO/POD method 



Table 12 Biochemical findings in female mice given ABME orally for 26 weeks 

500 10 90f12 22k3.4 4.9f0.3 1.5fO.l 162f41.4 91f34 35f5.3 98f16 

1.4fO.l 158f29.8 109f42 32zk3.7 lOlf18 

Values represent mean 3~ standard error 

* Significantly diierent from control at p < 0.05 
Glucose : GLK/GGPDH method 
Urea nitrogen : Urease/GLDH method 
Albumin : BCG method 
Alkaline phosphatase : King-Armstrong method 
GOT : NADH-UV (IFCC method) 

GPT : NADH-UV (IFCC method) 
Total cholesterol : CE/CO/POD method h 



Table 13 Urinalysis of male mice given ABME orally for 26 weeks 

I 
13 500 10 Normal 3 2 0 - 0.1 - - -Nf - 

3ooo 10 Normal 4 1 0 - 0.1 - - *N-i- - 

Control 10 Normal 5 0 0 - 0.1-l - - +-+ 

26 500 10 Normal 5 0 0 - 0.1 - - -Nf - 

3000 10 Normal 4 1 0 - 0.1-l - - -N-+ - 

pH : pH meter, 
Occult blood, Urobilinogen, Bilirubin, Ketone body, 
Protein and Glucose : Uro-Labstix (Ames reagent strips for urinalysis) 



Table 14 Urinalysis of female mice given ABME orally for 26 weeks 

,-- I 
Femnla -...-,V 

0r 

I 
period 

I 

I 

level 
(wr*lr~ t ‘- - I 

of Appeerence PH 
Urobilinogen Bili 

OCClllt 6 (Ehriioh 7 8 blood (0.4-0.8 Ketone 

4ntrol 
unit/dl) Protein 

10 me/d11 
Glucose 

Normal 3 2 0 - body 
o-1-1 - - 

*-+ 
, 13 

500 10 Normal 3 
I I 2 o 

I - I - I -1 _ 
&l-l 

! 3000 

f-+ - 
10 

=I 
Normal 4 1 0 - 

O-l - - 

Control 

--* 10 Normal 4 1 0 - 
O-l-l - - 

26 500 

*-+ 10 Normal 5 0 0 - 
0.1 

3ml 10 Normal 4 1 o - 
1 

0.1-l - - ry 

PH : PH meter, 
hxdt blood, U b’l’ ro 1 mogen, Bilirubin, Ketone body 
‘rotain and Glucose : ho-Labstix (hes reage; strips for urinalysis) 



’ , .’ 

Table 15 Organ weights in male mice given ABME orally for 13 weeks 
F 
2: ‘>, 1; 
* 1. d 
l:, 
i: 

Dose Number Final 
Male 

level of body wt. Brain Heart Lung Liver 
imdWW mice 0 hd he) 

Kidneys Spleen Testes Thymus Pituitary Adrenals 

Control 5 46.4f2.7 543f14 
ha) 0 hid hd (mg) 

163f8 
hd hg) (me) 

~1.170) 

181f15 1.7OfO.21 460f29 122zt12 344k25 55.8f4.8 2.8f0.2 23.7zk3.4 

CO.351) 

500 5 
(0.390) (3.664) (0.991) to.263) (0.741) (0.120) (0.006) 

166f7 

to.0511 

187f21 1.55f0.23 477k31 124f23 345f29 51.4k3.2 2.9ko.i 29.1f4.0 

-- to.3441 

3000 5 
(0.387) (3.209) (0.988) (0.257) 

46.7f2.0 549rf15 
(0.714) t0.106) 

167k9 
to.ous) to.060) 

173rt10 1.84f0.30 462k30 130f9 

(1.170) 

359f24 54.0f2.2 3.OkO.2 24.5f7.0 

(0.358) (0.370) (3.840) (0.989) (0.278) (0.769) to.1161 (0.006) (0.052) 

Values represent mean zk standard error. 
Values in parentheses represent mean comparative organ weights in grams 
or milligrames per IOOg body weight. 



Table 16 Organ weights in female mice given ABME orally for 13 weeks 

Female 
Dose Number Final 

level of body wt Brain Heart Lung Liver Kidneys Spleen Ovaries Thymus Pituitary Adrenal* 

hg/kdday) mice (g) he) (me) (md (8;) h3 hd hd hfd hd hd 
Control 5 36.6f2.0 545f16 152z.t8 19Ofll 1.67f0.09 369k18 134f16 13.31f0.9 56.4f5.1 3.1f0.3 12.4kl.3 

(1.489) co.4151 (0.519) (4.583) (1.008) (0.366) (0.036) (0.154) (0.008) co.0341 

500 5 38.0f2.5 557kl2 158f4 197f7 1.70f0.21 377-+22 146217 13.5rt1.4 59.8f4.0 3.3kO.4 12.6-r-3.1 

(1.466) (0.416) (0.518) (4.474) (0.992) (0.384) (0.036) (0.157) (0.009) (0.033) 

3000 5 39.4dz3.1 570flO 159f5 199f13 1.88f0.20 380f21 149f15 14.8ckl.8 59.9zt7.4 3.5f0.2 13.4f4.5 

(1.447) to.4041 (0.505) (4.772) (0.964) (0.378) (0.038) (0.152) (0.009) (0.034) 

Values represent mean 3~ standard error. 
Values in parentheses represent mean comparative organ weights in grams 
or milligrames per 1008 body weight 



Table 17 Organ weights in male mice given ABME orally for 26 weeks 

i 

(I 

t 

500 10 54.5f4.9 566f19 246flO 247420 2.52-10.18 712zt30 140-+26 544f9 45.4zk2.3 3.2f0.2 Slf2.7 

(1.039) co.4511 (0.453) (4.828 (1.306) (0.257) (0.996) CO.0831 (0.006) (0.048) 

3000 10 53.9f4.3 577f13 239f6 243f17 2.53zko.09 73ozk29 142fll 553f14 44.0f1.7 3.4f0.2 27.3f3.3 

(1.071) (0.443) (0.451) (4.694) (1.354) (0.263) (1.026) (0.082) (0.006) (0.051) 

Values represent mean =t standard error. 
Values in parentheses represent mean comparative organ weights in grams 
or milligrames per 1OOg body weight,. 



Table 18 Organ weights in female mice given ABME orally for 26 weeks 

Female 
Dose Number Final 

level of body wt. Brain Heart hner Liier Kidneys Spleen Ovaries Thymus piiitary “3drenals 

:mg/ke/day) mice (e> hd (mg) Gne) 0 (rng) (mg) (md (4 (md (md 
Control 10 44.8f5.7 588zkl3 185f8 218flO 2.02zf~O.15 417rt23 147f13 22.7f0.9 72.1f3.4 2.9f0.2 14.3f2.1 

(1.263) (0.368) (0.487) (4.509) to.9311 (0.328) to.051) (0.161) (0.006) (0.032) 

500 10 45.9f4.9 577flO 183k8 209f9 2.113-0.24 412f24 150f17 23.2f1.7 74.8f4.1 3.1f0.3 14,8f3.1 

(1.257) to.3551 to.4551 (4.597) (0.898) (0.327) (0.051) (0.163) (0.007) ___ (0.032) 

3000 10 48.3f5.8 581f15 171f7 214*9 2.23f0.33 448f20 154zt12 25.5f2.1 75.8k8.3 2.9fO.l 14.441.4 

(1.255) (0.369) (0.462) (4.816) (0.963) (0.333) to.0551 (0.164) (0.006) i,,, (0.031) 

Values represent mean k standard en-or. 
Values in parentheses represent mean comparative organ weights in grams 
or milligrames per 1OOg body weight. 



Table 19 Summary of histopathological findings in male mice 
received daily oral administration of ABME for 13 weeks 

Number of Control (0) I ABME-500 I ABME-3000 
individual animal l/2(314/5 112131415 112131415 

Liver; nuclear hyperplasia - - - - - - - - - - - - - - - 
cell infiltration f------ - - - - - - - 
degeneration 
necrosis 

Kidneys: hyaline droplets - - - - - - - - - - - - - 1 - 
ceil infiltration 
fibrosis 

Spleen: hemosiderin f & - _- - - - - - - - - 

Heart; cell infiltration 
Thymus; involution 
Brain 
Lungs 
Testis 
Pituitary 
Adrenals 
Stomach 

f; Very slight alteration 



Number of 
individual animal 

Control (0) I ABME-500 
11213l415 

ABME-3000 

Liver: nuolear hyperplasia - - - - - ! - - - - ! - - - - 
12131415 12131415 

cell infiltration 

I degeneration I- - - - -I- - - - -I- - - - -1 
necrosis 

Kidneys; hyaline &oplets 
cell infiltration 

- - - - - - - 

Heart; cell infiltration 

,Stomach 

*; Very slight alteration 



in male mjce 

BME for 26 weeks 
‘QWQdUal animal 

Live,va 
L 

' 3~ cellitilwon 1 2 
Control (0; 

t 3 / 4 
1 I - ABME-soo ' 



Table 22 Summary of histopathological findings in female mice 
received daily oral administration of ABME for 26 weeks 

*i Very slieht alteration 

. . 



wumg/kg/day x $j< 
‘0 +m&ant h c mge (Not d.iff 

, ‘V”, 
e=ent horn treated 

‘n’m nf 3ooomg/kg/dayx 13 wee&8 and c 
on m group) 

t 1 

%nt from treated 

u weeks and control ~Z-OUPJ 



No significant change (Not different from treated 

group of 3000mgIkgIday X 13 weeks and control group) 

PHOTO 4 Kidneys: 3000mgkg/day X 26 weeks, male, X 100, 

No significant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control group) 

59 



group of 3000mg/kgMayx 13 weeks and control group) 

,.. - . . 

. . . ‘L 

PHOTO 6 PHOTO 6 Pancreas: Pancreas: 3000mg/kg/day X 26 weeks, male, X 100, 3000mg/kg/day X 26 weeks, male, X 100, 

No significant change (Not different f&m treated No significant change (Not different f&m treated 

group of 3000mg/kg/day X 13 weeks and control group) group of 3000mg/kg/day X 13 weeks and control group) 

60 



No significant change (Not different &om treated 

-4 
,- ’ .p.;. 

group of 3OOOmg/kg/day X 13 weeks and control group) 

-..*.i 

PHOTO 8 PHOTO 8 
. 

Stomach: 3000mg/kg/day X 26 weeks, male, X 100, 

No sign&ant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control group) 

Stomach: 3000mg/kg/day X 26 weeks, male, X 100, 

No sign&ant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control group) 



No significant change (Not different from treated 

group of 3000mglkglday X 13 weeks and control group) 

PHOTO 10 PHOTO 10 Liver: 3300~$?&3ay X 26 weeks %m& X 100, 

No significant change (Not different from treated 

Liver: 3300~$?&3ay X 26 weeks %m& X 100, 

No significant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control group) 

62 

-, _,.. 

.‘.. 
1.. 



,-,. 

3OOOmgWday x 26 weeks, female, x 100, 

No significant change (Not different from treated 

. q, ,: 1’ ., . . . . . . ,‘. \ 
group of 3000mgIkg/day X 13 weeks and control group) 

.* \c. -1 

‘. 

““1 No significant change (Not cii&rent from treated 

group of 3000mg/kg/day X 13 weeks and control group) 
_. 



f 

,’ 

Ia. 3; 

PHOTO 13 Adrena 3OOOmg/kg/day X 26 weeks, female, X 100, 

No significant change (Not different from treated 

group of 3000mg/kg/day X 13 weeks and control grow\ 

nal cortex 3000mg/kg/day X 26 weeks, female, 
: Yu i if;- ..:..“. * “&.:iL &tjp” ‘pi’- $xJ& 9,&j+?-* i e---.-.. -” *reated 
group of 3000mg/kg/day X 13 weeks and control group) 

100, 





Safety of Cultured Agaricus b~azeilkhrr~ (Iwade 

Strain 101) (Japanese name ; Himematsutake) 

Preparation, ABME, for Humans in Relatively 

Long Term Oral Administration. 

Shiro Suzuki, M.D., Ph.D. 
Tsu Health Clinic 
799-7, Kannonji-cho, Tsu, Mie, 514-0062, JAPAN 



IWADE ‘RESEARCH INSTITUTE OF MYCOLOGY CO.,LTD. 
1-9, SUEHIRO-CHO, TSU, ME, 514-0012, JAPAN TEL : +81 59 2223 5786/FAX : +81 59 224 4661 kmailliwaderimQztv.ne.jp 

. 

Letter of Conf%rmation 

November, 17,1999 

To whom it may concern: 

This is to confirm that the test substance, ABME (Agan’cus blazei Murrill Extract) 

prepared horn cultured Agaricus blazei Murrill[Iwade Strain 1011, (Japanese name; 

“Himematsutake” ), used for 12-week human study, was identical with the substance, 

ABME (Agaricus blazei Murrill Extract), which has been applied by Iwade Research 

Institute of Mycology Co., Ltd., as a new dietary ingredient to Food and Drug 

Administration in the U.S.A. 

This is also to confirm that the above mentioned 12-week human study was conducted 

by Dr. Shiro Suzuki, former professor of 3’d Internal Medicine Department at blie 

University School of Medicine, who currently practices at Tsu Health Clinic in Mie, 

Japan. 

~-&&&?f&c /&miy 
Toshimitsu Sumiya 

President 

Iwade Research Institute 

of Mycology Co., Ltd. 

I-5 huehiro-cho, Tsu 

Mie-pref., Japan , 
i 



Introduztion 

Several kinds of mushrooms have been used for the maintenance of health or 

therapy for some disease, for instance, Kofuki Sarunokoshikake or Maitake have been 

used as diuretics or carcinostatic substance. Among these mushrooms, Japanese 

researchers, Dr. Twade et al., noticed that Agarikus blazei Murrill (Iwade Strain 101) 

had most potent anticancer activity in animal experiment and that the nature of the 

activity was immune modifying one by its polysaccharide, D-glucan. Recently new 

method to extract D-glucan rich fraction from Agaricus blazei Murrill Strain was 

developed, and resultant extract was named ABME (Agaricus blazei Murrill Extract). 

This report describes the safety of ABME for humans in relatively long term, 12 weeks, 

oral administration. 

Methods of study 

I’--\ ‘. 
. . _._I 

ARME is mucous dark brown fluid. Nine persons administered orally daily 

dose of 30ml of ABME 3 times a day, 10 ml each at morning before breakfast, after lunch, 

and at night before sleep, for 12 weeks. At the beginning of the test and every other 

week thereafter, blood pressure estimation, urinalysis, and hematological and 

biochemical examination of the blood were undertaken. Measurement of body weight 

was performed at the beginning and the end of the test. Questionnaire for any 

complaints during administration was done every other week. Nine persons, 4 males 

and 5 females with age range from 29 to 67, were explained the details of test schedules 

and the purpose of the test, then all persons gave consent to enroll the test. Table 1 

showed the age and sex of nine persons including body weight and other special feature 

if any. Table II showed the testing items. All the items were tested at the beginning 

and every 2 weeks thereafter, but HbAlc estimation was performed in 4 weeks interval. 

_, 
Results 

..-; “> 

-..I 

Subjective complaints and general condition 

During the course of study any complaints atributing ABME administration 

were not observed. Body weight and blood pressure estimation and urinalysis showed 

no significant changes during the observation period. 

Results of laboratory investigation 

Serum total protein and albumin 

The change of serum total protein was showed in Rig. 1. All the data were 

within normal range and no specific change was observed during administration. Serum 

albumin levels (Fig. 2) were also the same showing no special change during 



observafion period. 

The change of ZTT levels was shown in Fig. 3. There are no special changes 

during administration indicating no special change of serum protein subfraction. 

The change of serum enzyme levels such as GOT, GPT, LDH, ALP, LAP, Y - 

GTP were shown in Fig. 4, 5, 6, 7, 8, 9. All the data showed no adverse effect ofABME 

on liver function. Rather GPT and r -GTP of 67-year-old male person having diabetes 

showed improving during ABME administration. 

The change of serum lipids such as total cholesterol and triglyceride showed in 

Fig. 10, 11, and there was no special change during administration, i.e. not only persons 

having initial hyperlipidemia but also persons having normal range of lipids showed no 

special change during observation period. 

The change of BUN, creatinine and uric acid were shown in Fig. 12, 13, 14, and 

there was no significant change of each value during administration. In a case of 34- 

year-old male slight rise BUN was observed at 10 weeks bled, but 2 weeks later it 

returned to normal suggesting temporary rise due to unknown cause. 

The change of HbAlc levels which was estimated every 4 weeks interval was 

shown in Fig. 15, and also shown no significant change at all including one case of 

diabetes having elevated HbAlc levels of 6 %. 

Hematological data were shown in Fig. 16, 17, 18, 19, 20, each the change of 

RBC, WBC, hemoglobin, hematocrit, and platelet, indicating no significant change 

during administration. Leucocyte differential $unt was also estimated, and no 

significant change was observed (data not shown). 

Conclusion 

Oral ABME administration of 30 ml a day for 12 weeks in 9 persons showed no 

adverse effect on hematology, enzyme biochemistry, urinalysis, and kidney function. 

Rather initial elevation of GPT and r -GTP of one case showed improvement during 

administration. Therefore the safety of oral administration of ABME was confirmed in 

relatively long term. 



,,: -- , 

-1 .“r;-’ 

Table I ’ Nine persohs enrolled to the test 
I Sex Age Body weight Blood pressure Others 

Before After Before After 
K.M. M 49 65.8 65.7 150191 136189 Low grade 

h.ypertension 
KS. M 67 58.3 58.9 156195 177/100 I HT and IGT 

82.3 81.0 157/101 147197 I HT and 
--..- 

t- 
H.N. M 

- 
49 

135181 
104/ 47 
111168 
102161 

ii 58 
124176 

Hyperlipidemia 

34 
33 
65 
A9 

_.-. 
1 SK. 

, 
1 F 1 

yu 
65 

_“.V , --.- , 
] 47.5 ) 47.6 1 ii2173 

Table II Tests performed during ABME administration 

Blood pressure, Body weight, Urinalysis, Complete blood count and WBC 

differential count, Total protein, Albumin, A/G, ZTT, ALP, LAP, GOT, GPT, LDH, 7 - 

GTP, Total cholesterol, Triglyceride, BUN, Creatinine, Uric, acid, HbAlc (every 4 weeks) 

End of report 
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Fig. 2 Albumin 
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Fig. 8 LDH 
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Fig. 9 y -GTP 
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Fig. 10 Total cholesterol 
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Fig. 11 Triglyceride 
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Fig. 13 Creatinine 
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