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Immunological Effect of Active Hexose Correlated
Compound (AHCC) in Healthy Volunteers: A Double-Blind,

Placebo-Controlled Trial

Naoyoshi Terakawa, Yoichi Matsui, Sohei Satoi, Hiroaki Yanagimoto,
Kanji Takahashi, Tomohisa Yamamoto, Jun Yamao, Soichiro Takai, A-Hon Kwon,

and Yasuo Kamiyama

Department of Surgery, Kansai Medical University, Osaka, Japan

The aim of this study was to evaluate the effects of active hex-
ose correlated compound (AHCC) intake on immune responses
by investigating the number and function of circulating dendritic
cells (DCs) in healthy volunteers. Twenty-one healthy volunteers
were randomized to receive placebo or AHCC at 3.0 g/day for
4 wk. The number of circulating cluster of differentiation (CD)11¢™
DCs (DC1) and CD11c™ DCs (DC2) were measured. Allogeneic
mixed-leukocyte reaction (MLR) was performed. Natural Killer
(NK) cell activity and the proliferative response of T lymphocytes
toward gen (phytoh gg [PHA]) were measured. We
also measured cytokine production stimulated by lipopolysaccha-
ride [interleukin (IL)-2, IL-4, IL-6, IL-10, interferon gamma-y,
tumor necrosis factor-a). The AHCC group (n = 10) after AHCC
intake had a significantly higher number of total DCs compared
to that at baseline and values from control subjects (n = 11). The
number of DC1s in the AHCC group after intake was significantly
higher than at baseline. DC2s in the AHCC group were signif-
icantly increased in comparison with controls. The MLR in the
AHCC group was significantly increased compared to controls. No
significant differences in PHA, NK cell activity, and cytokine pro-
duction were found between groups. AHCC intake resulted in the
increased number of DCs and function of DC1s, which have a role
in specific immunity.

INTRODUCTION

Recently, the incidence of malignant tumor has been in-
creasing consistently in Japan (1). The development of imaging
modalities has enabled the diagnosis of malignant tumor at an
early stage with relative ease. However, it is still difficult to
control disease progression of advanced cancer.

Although some current cancer treatments can induce remis-
sion, most of these tumors ultimately relapse and cannot be
cured. Many attempts have been made to treat cancer by stimu-
lating the patient’s immune system. Several biological response
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modifiers (BRMs) have been developed—such as BCG, Pi-
cibanil, polysaccharide-K (PSK), lentinan, interferon (IFN), and
interleukin (IL)-12—but the clinical efficacy of these substances
has not been clearly confirmed (2-5).

Active hexose correlated compound (AHCC; Amino UP
Chemical Co., Ltd., Sapporo, Japan) is a functional food that is
extracted from several species of Basidiomycetes mushrooms
(6,7). We have shown clinically that AHCC intake resulted in
improved liver function, prevented the recurrence of hepatocel-
lular carcinoma (HCC) after resection. and prolonged survival
of postoperative HCC patients without any adverse effects (8).
However, there has been no report on the functional effect of
AHCC on the immune response in humans.

Dendritic cells (DCs) are the most potent antigen-presenting
cells (9) capable of priming tumor-specific T cells, and their
use in cancer immunotherapy appears to be a promising way to
elicit and expand efficient antitumor immune responses (10,11).
Herein, we report the results of a randomized controlled trial
to evaluate the effects of AHCC intake on immune responses
by investigating the number and function of circulating DCs in
healthy volunteers.

METHODS

This preliminary study in a double-blinded randomized fash-
ion was approved by the Institutional Review Board at the Kan-
sai Medical University, Osaka, Japan. Informed consent was
obtained from each healthy volunteer in accordance with the
provisions of the Declaration of Helsinki. Volunteers were ex-
cluded if they had malignant tumor, viral hepatitis, uncontrolled
diabetes mellitus, and chronic heart dysfunction. Before screen-
ing physical and blood examinations, subjects were randomized
to receive placebo or AHCC at 3.0 g/day for 4 wk. Blood sam-
ples were collected in heparinized syringes in the morning after
an overnight fast, and various values were determined at base-
line and 4 wk later. The number of circulating CD11c¢* DCs
(myeloid DC population; DC1), CD1lc¢™ DCs (lymphoid DC
population; DC2), natural killer (NK) cells, and CD4"/CD8*
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