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The effects of MD-Fraction, a ~-glucan extracted from Maitake mushroom (Grifola frondosa), on the health status of in- 
dividuals suffering from HIV infection were evaluated in a long-term trial. The HIV status of the 35 respondents who 
participated in the study was followed by monitoring CD4 + cell counts, viral load measure, symptoms of HIV infection, 
status of secondary disease, and sense of well-being. Twenty patients reported an increase in CD4 + cell counts to 1.4 
- 1 . 8  times, and 8 patients reported a decrease to 0 .8 -0 .5  times. Viral load was reported to increase in 9 patients and 
decrease in 10 patients. However, 85% of respondents reported an increased sense of well-being with regard to vari- 
ous symptoms and secondary diseases caused by HIV. These results suggest that Maitake D-Fraction had a positive 
impact in HIV patients. 

Key Words anti-HIV activity; CD4 + cell; Grifola frondosa (Maitake); IL-2; MD-Fraction 

Acquired immune deficiency syndrome (AIDS) is caused 
by HIV infection, which attacks helper T cells (CD4 + 
cells) and decreases the body's immunity. In 1991, we 
studied the effect of a Grifola frondosa S.F. Gray 
(Maitake) extract, named MD-Fraction on HIV, which is 
believed to be a cause of AIDS. Sulfated MD-Fraction 
was found to prevent HIV from killing helper T (CD4 +) 
cells: almost 100~00 of CD4 § cells survived challenge by 
HIV at concentrations of sulfated MD-Fraction of around 
1 pg/ml, and the results were presented in an abstract 
paper at the 8th International AIDS conference in Am- 
sterdam in July 1992. National Institute of Health and 
National Cancer Institute in U.S.A. also confirmed the 
anti-HIV activi ty of the sulfated form of MD-Fraction. 
NCI doctors have recognized that the sulfated MD-Frac- 
tion is the most effective among all anti-HIV poly- 
saccharides known to date and is as powerful as the drug 
azidothymidine (AZT). However, the sulfated MD-Frac- 
tion has the strong side-effect of toxic i ty  to cells in vivo. 
On the other hand, we have reported that a #1,6-glucan 
having a #1,3-branched chain (named MD-Fraction) can 
enhance immunocompetent cell activities (Hishida et 
al., 1988; Nanba et al., 1987; Nanba et al., 1993). 

In this paper, we report that Maitake appears to work 
on several levels in HIV conditions, by (a) direct inhibition 
of the human immunodeficiency virus (HIV), (b) stimula- 
tion of the body's own natural defense system against 
HIV, and (c) making the body less vulnerable to opportu- 
nistic disease. 
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Materials and Methods 

Preparation of Maitake tablets Tablets containing 
250 mg of dried Maitake powder (~200 #m) and 5 mg of 
vitamin C were prepared with a tabloid machine. 
Preparation of MD-Fraction Dried Maitake powder 
(500 g) was autclaved with 3,000 ml of distilled water at 
120~ for 60 rain, and the water-soluble layer obtained 
was saturated wi th the same volume of ethanol at 4~ 
for 12 h. After removal of floating material, this ethanol 
solution was saturated to 80~ with ethanol and stored 
at 4 ~ for 10 h. The pellet obtained by centrifugation at 
5,000 x g  for 20 min was suspended in a small volume of 
distilled water and protein was removed by passage 
through a DEAE-cellulofine column (4x  80 cm). Finally 
1 g of purified MD-Fraction was prepared. 
Detection of virions The HIV genome is known to have 
nine genes, three expressing structural protein and six 
expressing regulating protein. Anti-HIV-Env antibody 
was produced in blood from 10 wk to 12 yr after HIV in- 
fection. The coagulation test of antigen was performed 
wi th HIV-Env antibody collected from blood. Viral loads 
were counted in 50-#1 portions of patients' serum. 
Detection of interleukin-2 (IL-2) Production of IL-2 in 
blood was detected wi th IL-2 ELISA Kit Intertest-2X 
(Genzyme Co. U.S.A.) 
Counting of CD4 + cells and CD8 + cells CD4 + cells 
were counted by f low cytometric analysis after treat- 
ment of 10/4 of blood wi th CD4+-monoclonal antibody 
(Cytovax Biotechologies Inc.) The count of CD8 § cells 
was obtained by subtracting the CD4 + cell count from 
the total count of T cells determined by f low cytometric 
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analysis. 
Administration of Maitake A supply of Mai take was  
given to each HIV carrier at a dose level of 6 g of tablets 
or 20 rag  of puri f ied MD-Fract ion toge ther  w i th  4 g  of 
tablets per day for  360 d. 

Results 

The main focus in moni tor ing the progress of HIV disease 
is CD4 + cells (helper T cells). The normal range of CD4 § 
cell count  is 500 -1 ,200ce l l s / 10 /~ l  of blood. A level of 
2 0 0 - 5 0 0 c e l l s  indicates that  some damage has oc- 
curred. Below 200 cells, the individual is highly suscep- 
t ible to secondary diseases. An elevated viral load indi- 
cates an increased risk of damage to CD4 + cells. The 
signi f icance of these act iv i t ies in regard to HIV infect ion 
relates to the immune system. Both IL-2 and interferon 
are act ivated by the immune system response to infec- 
t ion by viral disease. Af ter  admin is t ra t ion of Mai take 
tab lets  for 12 mo to 35 respondents (24 in England and 
11 in U.S.A.),  20 responders reported an increase in 
CD4 + cell counts and 8 reported a decrease, as shown in 
Table 1. Nine respondents reported an increase in viral 
load, 10 reported a decrease and 2 pat ients reported stat-  
ic. Typical  individual results were  as fo l lows.  
Patient A The init ial CD4 + count  of 90 cells rose as high 
as 460  cells (average CD4 + count:  355) in the s tudy 
period, but  viral load was  undetected throughout .  Previ- 
ous symp toms  were  Kaposi 's sarcoma, pneumocyst is  
carinii pneumonia,  and allergic conjunct iv i t is ,  all of wh ich  
resolved and remained contro l led during study period. 
The pat ient consis tent ly  reported feel ing very wel l  and 
energy levels much improved.  
Patient B The init ial CD4 + count  of 400  cells rose to 
620 cells af ter the t rea tment .  The viral load of 
15 ,200  copies/ml  in CD4 + cells decreased to 
5 ,000cop ies /m l .  IL-2 product ion was  also increased 
3.1 t imes by Mai take t rea tment .  Previous symp toms  
were  Kaposi 's sarcoma, verrucae, anal war ts ,  anal 
herpes, diarrhea, chest infect ions,  and fat igue. Fol low- 
ing the study period, when the pat ient  received 6 g of 
Mai take tablets toge ther  w i t h  20 mg of MD-Fract ion per 
day, Kaposi 's sarcoma became stat ic,  verrucae and anal 
war ts  were resolved, and other  symp toms  became inter- 
mi t tent .  
Patient C The init ial CD4 § count  of 510ce l l s  showed 
l i t t le change at 500 cells af ter  the s tudy,  but the viral load 
of 6 0 , 0 0 0 c o p i e s / m l  in CD4 § cell decreased to 
1 ,000 copies/ml.  The pat ient  had day and night sweats ,  
bouts of colds, mucous membrane irr i tat ion, and fat igue 
as previous symp toms ,  but af ter the course of Mai take all 

Table 1. Effect of Maitake in protection of CD4 + cells and kill- 
ing of HIV. 

Number of patients (~ 

Increase Decrease Static 

CD4 + cell 20 (57.1) 8 (22,9) 4 (11.4) 

Viral load 9 (25.7) 10 (28.6) 2 (5.7) 

Table 2. CD4 + and CD8 + cell counts of HIV-positive patients 
(individual data) before and after treatment with Maitake. 

Patients 
Counts of CD4 + cell Counts of CD8 + cell 

(cells) (cells) 

Before After Before After 

1 457 493 1102 938 
2 359 473 1904 1382 

3 340 559 938 615 

4 392 499 384 220 

5 336 447 873 665 

6 258 343 1332 1382 
7 147 265 1659 1862 

8 113 128 2482 3559 

9 27 35 132 184 

10 39 40 179 321 
11 216 107 NT NT 

12 131 36 NT NT 

13 249 230 NT NT 

14 317 306 NT NT 

Table 3. Change of viral load upon treatment with Maitake. 

Viral load (copies/ml) 
Patients 

Before After 

A 12845 10001 

B 5571 5053 

C 686 314 
D 1976 1739 

E 20115 14069 

F 18756 15655 

G 9651 12137 

H 8097 6614 

I 14300 7094 

symp toms  were resolved. In part icular,  a direct effect 
on the swea ts  was observed.  
Patient D The initial CD4 + count  of 425  rose to 680 
counts (average 513.3)  during the study.  The viral load 
of 20 ,000  copies/ml increased to 93 ,000  copies/ml,  but 
skin, oral, and gastr ic Candida, catarrh, irr i table bowel ,  
and aching muscles as previous symp toms  were all im- 
proved by Maitake. 
Patient E The initial CD4 + count of 17 cells decreased 
to 7ce l ls  during the study,  whi le  the viral load of 
55 ,000  copies/ml  increased to 62 ,000  copies/ml.  
AIDS, oral Candida, and wast ing  disease as previous 
symp toms  persisted despi te the t rea tment  w i th  Maitake. 
The CD4 § cell counts and HIV viral loads of other 
pat ients w h o  received Mai take for 1 yr are shown in Ta- 
bles 2 and 3. It is known  that  long infect ion period of 
HIV makes seriously symp toms  and secondary disease. 
Therefore,  as shown in Tables 4 and 5, we  examined tha t  
these symp toms  and diseases were improved by Mai take 
t rea tment .  Symptoms  depends on HIV infect ion, such 
as we igh t  loss, hair loss, n ight  sweat ,  fever,  dry cough 
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Table 4. Effects of Maitake on various symptoms. 

Me 
Symptoms a) Before Recovery 

1 3 10 (p/p)b) 

Fatigue 3 1 0 NT 3/7 

Weight loss 2 1 1 0 3/8 

Vision loss 3-4 2 1 0 5/9 
Hair loss 3 3 2 1 3/7 

Night sweats 3 1 1 0 2/5 

Fevers/chills 4 2 1 0 2/6 

Dry cough 4 3 1 0 5/9 
Swollen lymph nodes 4 2 0 0 5/9 

Rashes, Spots, skin irritation 3-4 2-1 1-0 0 3/8 

Black nails 4 2 1 0 6/9 
Leg pain 3 1 1 0 3/5 

Constipation 4 1 0 O 4/7 

a) Symptoms were evaluated on the following scale: 0, none; 1, 
very mild; 2 mild; 3, moderate; 4, moderately severe; 5, se- 
vere. 

b) p/p: patients/all of patients. 

and leg pain, were  improved by Mai take a lmost  in 50% of 
pat ients (as Table 4), also secondary diseases, such as 
toxop lasmos is ,  c ryptococcos is ,  herpes, Kaposi 's  sarco- 
ma and mycopa thy ,  were  cured in 40-50%o of pat ients. 
Table 6 indicates that  the percentage of pat ients report-  
ing changes in symp toms  and sense of wel l -be ing fo l low-  
ing t rea tment .  

Discussion 

The MD-Fract ion exhib i ted an enhancing ef fect  on CD4 + 
cells, the ta rget  cells of HIV, upon oral admin is t ra t ion in 
animals (Hishida et al., 1988).  Even though it was  a 
non-contro l led tr ial,  this clinical s tudy indicated that  MD- 
Fraction and Mai take powder  were  ef fect ive in pat ients 

Table 5. Effects of Maitake on secondary disease to HIV infec- 
tion. 

Me Recovery 
Secondary disease a) Before 6 12 (p/p)b) 

Toxoplasmosis 1 0 O 2/7 

Cryptococcosis 2 1 0 2/8 
Lymphadenopathy 4 2 0 4/9 

Herpes zoster virus 3 1 1 4/7 

Herpes simplex virus 4 1 0 5/8 
Kaposi Sarcoma (location) 3 2 1 3/9 

Myopathy 2 1 1 2/5 

Vaginal Candidasis 3 2 1 3/7 

Breast Cancer 4 1 1 3/6 

a) Severity of secondary disease was evaluated on the follow- 
ing scale: 0, none; 1, very mild; 2, mild; 3, moderate; 4, 
moderately severe; 5, severe. Maitake was not effective on 
tuberculosis, cytomegalovirus, parasites, cryptosporidnosis, 
Non-hodgkin's lymphoma. 

b) p/p: patients/all of patients. 

Table 6. Changing in symptoms and sense of well-being fol- 
lowing Maitake treatment. 

Symptoms a) 

Sense of well-being bl 

Improvement 90~ 

Worsening 5% 
No change 50/00 

Increase 85% 

Decrease 10% 

No change 5 ~  

a) Diagnosed by medical doctors. 
b) Reported by patients. 

w i t h  breast cancer,  lung cancer, or l iver cancer. These 
human tests suggest  that  the act ive ingredients of 
Mai take have s igni f icant  healing and preventat ive poten- 
t ial in HIV-responders by s t imulat ing the immune sys- 
tem.  The present s tudy indicates that  when MD-Frac- 
t ion and Mai take enhanced the act iv i t ies of immune-  
competen t  cells such as macrophages,  cy to tox ic  T ceils 
(CD8 +) or helper T cell (CD4+), the HIV in CD4 + cells 
was  direct ly  kil led or its mul t ip l icat ion was suppressed. 
However ,  even if these cellular act iv i t ies were  increased 
by MD-Fract ion, HIV in CD4 + cells of AIDS pat ients did 
not  decrease. All of the results shown here indicate that  
there is evidence to support  a more structured invest iga- 
t ion into the potent ia l  benefi ts of Mai take and MD-Frac- 
t ion in the t rea tmen t  of HIV infect ion.  The results also 
indicate that  this tr ial s tudy needs to be done on a larger 
scales, as many quest ions remain unanswered.  
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