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Abstract

Chlorella, a type of unicellular fresh water algae, has been

hypoglycemic effects of Chlorella in alloxan-induced and Strepto

which Chlorella treatment affects blood glucose homeostasis have

of STZ. Lipogenesis in vivo was measured by incorporating 3H–

in the liver and soleus muscles was measured by assaying 2-deox

esterified fatty acids (NEFA) were measured with commercial assa

tissues were unaffected by Chlorella. However, Chlorella increase

and STZ mice compared to that in their respective controls ( p
treated STZ mice compared to H2O-treated STZ mice ( p <0.005).

Chlorella are due to an enhancement of glucose uptake in the live

Chlorella treatment could be also due to lower NEFA levels, sin

diabetes.
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Introduction

Our previous study has shown that acute administration

of Chlorella produced a significant hypoglycemic effect in

STZ mice (Shih, 2001; Cherng and Shih, 2005b). Chlorella,

a unicellular green alga, has long been a popular foodstuff

in Japan and Taiwan. It provides a good source of protein

(Morimura and Tamiya, 1954), lipid soluble vitamins,

choline, and essential minerals in an available form (Shino

et al., 1967). Administration of Chlorella has also been

shown to affect some biochemical and physiological func-

tions, such as promoting the growth rate of animals

(Ishibashi, 1972), boosting immune function (Halperin et

al., 2003; Pugh et al., 2001; Tanaka et al., 1984; Singh et

al., 1998), preventing stress-induced ulcers (Tanaka et al.,
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opular foodstuff in Japan and Taiwan. Studies have shown the

in (STZ)-induced diabetic animals. However, the mechanisms by

t been studied. Diabetes in ICR mice was induced by injection

into lipids in brown and white adipose tissues. Glucose uptake

-[1,2-3H] glucose levels. The effects of Chlorella on serum non-

its. Insulin-stimulated lipogenic rates in brown and white adipose

-deoxyglucose uptake in the livers and soleus muscles in normal

01). In addition, fasting NEFA levels were lower in Chlorella-

The current results suggest that the hypoglycemic effects of

r and in soleus muscles. The improved insulin sensitivity after

ce insulin sensitivity is usually blunted by elevated NEFA in
sitivity

1997) and preventing high fat-diet induced dyslipidemia

(Cherng and Shih, 2005a; Singh et al., 1998; Sano et al.,

1988; Okuda et al., 1975). Although, the hypoglycemic

effects of Chlorella have also been demonstrated in

alloxanized rats (Rodriguez-Lopez and Lopez-Quijada,

1971), the possible mechanisms of its hypoglycemic effects

have not been investigated.

Our previous study showed that administration of

Chlorella improved glucose challenge in both normal and

STZ mice, however this was not due to an increase of

insulin secretion (Cherng and Shih, 2005b). Blood glucose

is taken up and utilized by tissues under the influence of

insulin, or stored as glycogen in the liver and muscles.

Excessive glucose can also be stored as triglyceride via a

process of lipogenesis in adipose tissues. Thus the aim of

this study is to investigate the primary mechanisms of the

hypoglycemic effects of Chlorella by measuring blood

glucose utility pathways.
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