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Summary 

The Hematoimmunologic Effect of AHCC for 
Korean Patients with Various Cancers 

fiiotherapy 

Seoul Inteftlul Medicine Clinl~. Cancer Dln~noscia Cencor 

J ang Seok Wo~·· 

Active hexose correlated compound (AHCC) Is an extract obtainec from several kinds of mushroom 

(basidiomycetes) which are cultured in a liquid medium. This study attempted to assess the hematologic 

change and the cellular immunity effect of AHCC in 12 different cancer patients. The dosage of AHCC 

was 3 to 6 g per day orally. Peripheral blood examination, including total leuKocytes, peripheral 

lymphocytes, hemoglobin, and hematocrit, was performed before Initiation of AHCC administration and then 

every 3 months tor a total of 3 times. Multiplying the lymphocyte % in the leukocyte count yielded the 

number of lymphocytes. Assessment of Immune parameters, such as CD4, CDB, CD4 : CDB ratio, and 

natural kmer cells, was done before intake of AHCC and then every 3 months for 2 times after Intake. The 

chemotherapy protocol was conducted as usual, and it was not related to the administration of AHCC. 

There was no clear change In white blood cells (WSC), hemoglobin, hematocrit, or thrombocyte number 

after taking AHCC, even though the patients were undergoing chemotherapy or radiotherapy. The ratio of 

natural killer cells to total lymphocytes, which was 21.67% before taking AHCC, Increased to 26.21% and 

26.0% 3 and 6 months after taking AHCC, respectively. However, the ratio of natural killer cells to total 

lymphocytes was In the normal range In some patients, so more large-scale randomized studies are 

required. This study suggests that AHCC can be used for the prevention of bone marrow depression from 

chemotherapy. Also, from the hematoimmunologic point of view, AHCC treatment seems to be safe and 

good for Korean cancer patients, acting as a biological response modifier. 
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lnt:roduction 

Interest in complementa:ry medicine is an 

intel;'national phenomenon. The continuing 

rise in public interest suggests that previously 

overlooked practices are experiencing a renais

sance and newer therapies are emerging. 

Compl~mentFJ.ry medicine has been definod as 

treatment and prevention measures that com
plement mainstream medicine by contributing 

to a common whole in terms of satisfying 

unrnet demands, thereby diversifying the 

conceptual framework of medicine. Despite 

the widespread use and availability of comvle

mentary therapies, information on efficacy 

and toxicity remains anecdotal and efforts to 

facilitate research are underway internation~ 

ally. 
Active hexose correlated comvound (AHCC) 

is a mixture of polysaccharides, amino acids, 

and minerals derived from fungi. It is ob

tained from hot water extraction after cultur

ing mycelia of several basidiomycetes in a 

liquid culture tank and treating them with 

sevel;'al enzymes1>. The main active campo· 

nent of AHCC is a mixture of oligosaccharides 

with aver<tge molecular weights of approxi-

•rnately 5,000 kDa1
•
2>. Chemical analysis has 

revealed that polysaccharidos aro the major 

components of AHCC, comprising approxi

mately 74%. Nearly 20% of the polys~ccha~ 

rides are a -1, 4-glucan, and their acetylated 

forms, which are thought to be active compo

nents 0 . AHCC also contains some other poly

saccharides including (3 -glucans. Both a- and 

[3 -glucans are shown to be responsible for the 

anti-tumor effects of basidiomycetes3
'. It 

has been reported that this extraction has 

various beneficial effects on both human and 

experimental animals, acting either as a 

biological responsor modifier (BRM) or an 

antioxidant. 

AHCC is usually used as one of the comple· 
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mentary treatment agents for cancer patientl:l, 

with. an immunomodulatory property4l. The 

possible effects of AHCC in cancer therapy 

are suppression of the cancer growth, i~
provement of general condition, and enhanced 

survival rate4>. However, the mechanism of 

its anti-tumor effect in cancer patients is not 

clear. My particular concern is whether or· 

no.t AI-ICC enhances defense mechanisms 

against tumor growth. Thorofare, this study 

attempted to assess the hematologic change 

and cellular immunity effect of AHCC in 

various cancer patients. The specific aims for 

this study are as follows. 

1) Does AHCC treatment change hematologic 

contents in various cancer patients? 

CD WBC count 

® Hemoglobin 

@ Hematocrit 

2) Does AHCC treatment enhance the pa~ 

tient's own immune system? 

CD Peripheral blood lymphocytes (number, 

subsots) 

® Natural killer cell assay 

@ CD4 + : CDS+ ratio 

I. Materials and Methods 

1. Subjects 

Patients were selectod who have solid can" 

cers confirmed histologically or surgically. 

Among a total of 20 patients, 8 patients were 

excluded from this study because of death or 

violation of the visit schedule. Cancers in 

this patient group consisted of 4 stomach 

cancers, 3 colorectal cancers, 2 lung cancers, I 

breast cancer, 1 ovarian cancer and 1 mela

noma. 

The performance status of all patients was 

below 2 and most of them could function in 

everyday life. 

The patients' characteristics are as shown 

in Table 1. 

2. Material 
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Table I Patient characteristics 

No. of patients 

Sex 

Perlomance status 

(ECOG)" 

Kind o£ cancer 

lli49 
50-59 

60~ 

Male 
Female 

0-1 
.2 
3 
4 

Stomach 
Colorectal 
Lung 
Breast 
Ovarian 
Molanoma 

12 

6 
1 

5 

7 
5 

8 

4 
0 
0 

4 
3 
2 
l 

l 
I 

" ECOG : Eastern Cooperative Oncology Group 

A freezing drying agent obtained from 

Amino Up Chemical, Co., Japan. 

3. Medication method 
AHCC was administrated principally to 

outpatients. The dosage of AHCO was 3-6 g 

per day combined with other BRM' s. 

4. Measurement of hematologic content 

Peripheral blood examination, including 

total leukocytes, peripheral lymphocytes, 

hemoglobin, and hematocrit, was performed 

before initiation of AHCC administration and 
then every .3 months for a total of 3 times. 

Multiplying the lymphocyte % in the leuko

cyte count yielded the number of lymphocytes. 

Assessment of immune parameters, such as 
CD4, CDS, CD4 ; CDS ratio, and natural killer 

cell$, was performed before intake of AHCC 
and then every 3 months for 2 times after 

intake. 

II. Result 

1. Change in number of leukocytes 

After intake of AHCC for 3 months, the 
number of leukocytes was reduced 6.1 %, on 
average from 5,458 to 5,125, and 0.8% and 

Biotherapy 

Table 2 Change in number of leukocytes 

Mean WBC 
(nurnber/mm3

) 

Mean decrease (% ) 

Months after treatment 

0 3 6 9 

5,458 5,125 5,4t5 5,187 

6.1 0.8 4.9 

Table 3 Change in hemoglobin 

Months after treatment 

0 3 6 9 

Mean Hb 
(g/dl) 

12.1 12.2 11.7 14.9 

Mean decrease or 
increase ( %) 

+0.8 -3.3 +23.1 

Table 4 Change in hematocrit 

Months after treatment 

0 3 6 

Mean Hct (%) 36.9 34.8 35.7 
Mean decrease ( %) 5.7 3.3 

4.9% after 6 and 9 months (Table 2). 

2. Change in hemoglobin 

9 

35.6 
3.5 

After intake of AHCC for 3 months, hemo

globin increased 0.8%, from 12.1 to 12.2. then 

decreased 3.3% after 6 months and increased 

23.1% after 9 months (Table 3). 

3. Change in hematocrit 

After intake of AHCC for 3 months, 

hematocrit was reduced by 5.7%, from 36.9 to 

34.8, and by 3.3% and 3.5 % after 6 and 9 

months. respectively (Table 4). 

4. Change in platelets 

After intake of AHOC for 3 months, the 

number of platelets increased by 0.5%, on 

average from. 215,000 to 216,000, and in· 

creased by 20.5% and 6% after 6 and 9 

months, respectively (Table 5). 

The immune function of the human body 

can be divided into two, humoral lmmunity in 

which B lymphocytes take charge and cellular 



~16~ ~ 6 ~ 2002::tp 11 .Pl 

'l'a.ble 5 Change in platelets 

Months after treatment 

0 3 6 9 

Mean platelet 215 000 216,000 259 000 228 000 
(number/mm3

) ' ' ' 

Mean increase 
(%) 

0.5 20.5 6 

immunity in which T lymphocytes take 

charge 5
). 

The function of cellular immunity is de
creased further below normal than the func~ 

tion of humoral immunity in cancer patients, 

and as the cancer progresses the function of 

cellular immunity decreases more. Because 

the function of cellular immunity is related 

to metastasis and recurrence of cancer, it is 

an element that has a. direct effect on a 

patient's survival6). 

Therefore, to determine a cancer patient's 

immunocompetence, the function of cellular 

immunity must be measured. To determine 

the function of cellular immunity, the mea

surements of total lymphocyte count, helper T 
lymphocyte, suppressor T lymphocyte and 

natural killer cell number are used 7>. 
However, when comparing patient's immu

nity parameter with that of a healthy person, 

a chaoge in helper T lymphocyte or suppressor 

T lymphocyte is not obvious. One cannot know 

the definite change in the fuoction of immu

nity by this. Therefore, immunity is compared 

by the helper T lymphocyte and suppressor T 

lymphocyte ratio ; that is, the CD4 / CD8 

ratio. The ratio of CD4 to CDS is more than 

1.0 in healthy persons. In autoimmune dis

ease, the CD4/CD8 ratio increases because of 

a decrease in the number of suppressor T 

lymphocytes. In AIDS (acquit<ed immune defi

ciency syndrome) and various cancer patients, 

the CD4 I CDS ratio decreases because of a 

decrease in the number· of helper T lympho-
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Table 6 Change in the number of lymphocytes 

Months after treatment 

0 3 6 9 

Mean lymphocyte 
(number/mm3

) 

Mean increase 

1,608 1,987 1,584 1,850 

or decrease (%) 
+23.6 -1.5 15 

Table 7 Chang-e in NK cells 

Months aner treatment 

0 

Mean NK cell (%) 21.67 
~ean increase (%) 

Normal NK cell: 7-35% 

.!!1 
Qi 4 u 

+ m 
0 
(.) 3 
.s 
+ 
25 2 (.) 

0 
.Q 
iii 
a: 

0 3 

3 

26.21 

21 

6 

6 

26.0 
20 

Months a1ter AHCC intake 

Fig. 1 Change in CD4 +I cos+ ratio 

cytes. 

5. Change in the number of lymphocytes 

After intake of AHCC for 3 months, lym~ 

phocyte count increased by 23.6%, on average 

from 1,608 to 1,987. It decreased 1.5% after 6 
months, and increased 15% after 9 months 

(Table 6). 

6. Change in NK cells 

NK cell count increased about 21% and 20% 
after intake of AHCC for 3 and 6 months, 

respectively (Table 7) . 

7. Change in CD4+/cns+ratio 

.I 
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There was a small change of 2.25 at 3 
months after intake of AHCC in the ratio of 

CD4 +/CDS+, and a decrease of 1.8 after 6 

months (Fig. 1). 

III. Discussion 

Active hexose corr0lated compound (AHCC) 
is used clinically as an agent of complemen

tary therapy for cancer patients. AHCC treat

ment after surgical operation may improve 

the quality of life (QOL) of cancer patients 

and increase the survival rate by inhibiting 

tumor mctastasisij>. The hematological change 

and the celluar immunity effect of AHCC to 

12 cancer patients are as follows. 

1) There was no clear change in white blood 

cell (WBC), hemoglobin, hematocrit and 

thrombocyte number after taking AHCC, even 

though the patients were undergoing radio

therapy or chemotherapy. From the hema

tologic point of view, AHCC treatment seems 

to be safe and good for cancer patients. This· 

study therefore suggests that AHCC can be 

used for the prevention of bone marrow 

depression from chemotherapy. 

2) To determine the function of celluar 

immunity, the measurement of peripheral 

blood lymphocytes is used. It shows a tend. 

ency to decrease as cancer progresses. In this 

study, there was a slight increase or no 

change after taking AHCC. 
3) Natural killer cells play an important 

role in elimination of tumor cells in tumor 

immunosurveillance. The ratio of natural 

killer cells to total lymphocytes, which was 

21.67% before taking AHCC, increased to 

26.21% and 26.0% after 3 and 6 months of 
taking AHCC, respectively. Immunotherapy is 

needed to maintain the function of NK cells 

because anticancer drugs decrease the function 

8iotherapy 

of NK cells. However, the ratio of natural 

killer cells to total lymphocytes was in the 

normal range.in some patients, so more large

scale randomized studies are required. 

4) There was nu clear change in the ratio of 
CD4 +I CDB + until the first 3 months, but it 

decreased a little after 6 months. Long-term 

data are needed to justify the claim that 

AHCC enhances the patient's own imrnune 

system. 

5) From the hematoimmunologic point of 

view, AHCC treatment seems to be safe and 

good for Korean cancer patients, acting as a 

biological response modifier. 
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