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●Research theme

Antiallergic effect of rare sugars (suppression of T lymphocyte proliferation)
(Keywords: D-Psicose, D-Allose, Antiallegy, Suppression of T lymphocyte proliferation)

●Research representative Michiaki Tokuda,

Presently, with changes in our environment and diet, new
immunopathological diseases, which are primarily allergic
diseases, are increasing.  Particularly, atopic dermatitis and
nasal allergy in children have shown marked increases.  While
new agents have been developed one after another to cope
with increasing immunopathological disorders, there is as yet
no agent satisfactory regarding the efficacy and adverse
effects.
This technology aims to provide“agents”and “foods for
specified health uses” for immunopathological disorders
caused by T lymphocyte abnormalities by evaluating the
effects of rare sugars on T lymphocytes biology, which plays
an important role of homeostasis in immune-system.
T lymphocytes proliferate primarily through T cell receptors
stimulation.  Since DNA synthesis occurs in T cell proliferation,
we evaluated the effects of rare sugars (D-allose, D-psicose (13.5
mM)) on proliferation activities of lymphocytes, particularly in T lymphocytes (2×105 cells), using the thymidine
uptake as a marker of DNA synthesis.  As a result, D-allose and D-psicose were found to suppress the activation of
T lymphocytes by inhibiting their thymidine uptake and to produce an immunosuppressive effect by acting on
CD4+ T lymphocytes, which bear a central role in the immune-system.

●Since rare sugars have no adverse effects, drugs with different action mechanisms compared with existing
immunosuppressants can be provided.

(1) Drugs (4) Healthy foods and beverages
(2) Sweeteners (5) Feeds
(3) Food additives (6) Cosmetics

●Related industrial property rights: Kokai number (2005) 263744

(Developer’s comment)
Rare sugars (D-allose, D-psicose) clearly exert effects on the kinetics of CD4+ T lymphocytes, which are the center
of immune responses.  They are considered to not only control their activities but also have other effects such as
those on the cytokine production.  They are expected to be effective for the modulation of immunological abnormal
responses under stress as well as control of allergy.  
(Developer’s contact address)
TEL: +81-87-891-2145 (department)   E-mail: hdobashi@med.kagawa-u.ac.jp
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Outline of technology

Sales points

Expected application fields and products

Comparison with existing products

References, patents, etc.

Other matters to note

former Associate Professor, First Department of Internal
Medicine, Kagawa University Faculty of Medicine
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G: D-Glucose     A: D-Allose  
 P: D-Psicose    dG: Deoxyglucose

Figure: Proliferation test of CD4-positive
         　T lymphocytes activated by stimulation
         　with anti-CD3 antibody (UCTH-1)

Advantages

D-Psicose Observed Few

Few Difficult

Possible

Weak

Weak

Immunosuppressive effect  Adverse effects (estimated) Topical administration Strength of effect

Antihistamines

Steroids Observed Many Possible Strong

None

Disadvantages


