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3. TRPAT1 contributes to activation of the muscle reflex

OS. Koba"?, SG.Hayes®, LI Sinoway® ('Division of In-
tegrative Physiology, Tottori University Faculty of Medi-
cine, “Penn State Heart & Vascular Institute)

This study was undertaken to elucidate the role played
by transient receptor potential Al channels (TRPA1)in ac-
tivating the muscle reflex, a sympathoexcitatory drive
originating in contracting muscle. First, we tested the hy-
pothesis that stimulation of the TRPA1 located on muscle
afferents reflexly increases sympathetic nerve activity
(SNA). In decerebrate rats, allyl isothiocyanate (AITC), a
TRPA1 agonist, was injected intra-arterially into the hin-
dlimb muscle circulation. This led to a 33% increase in re-
nal SNA (RSNA). The effect of AITC was a reflex because
the response was prevented by sectioning the sciatic
nerve. Second, we tested the hypothesis that blockade of
TRPA1 reduces RSNA response to contraction. 30-s con-
tinuous static contraction of the hindlimb muscles, induced
by electrical stimulation of the peripheral cut ends of L4
and L5 ventral roots, increased RSNA and blood pressure.
The integrated RSNA during contraction was reduced by
HC-030031, a TRPAI1 antagonist, injected intra-arterially
(163+24 vs. 95+21 arbitrary units; before vs. after HC-
030031; P<0.05). Third, we attempted to identify potential

endogenous stimulants of TRPAI, responsible for activat-
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ing the muscle reflex. Increases in RSNA in response to in-
jection into the muscle circulation of arachidonic acid,
bradykinin, and diprotonated phosphate, which are meta-
bolic by-products of contraction and stimulants of muscle
afferents during contraction, were reduced by HC-030031.
These observations suggest that the TRPA1 located on
muscle afferents is part of the muscle reflex, and further
support the notion that arachidonic acid metabolites,
bradykinin, and diprotonated phosphate are candidates for
endogenous agonists of TRPA1. Supported by American
Heart Association Beginning Grant-in-Aid 08654160D (S.
Koba).
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("Department of Cell Physiology, Faculty of Medicine, Ka-

F. Yamaguchi',

gawa University, Kagawa, Japan, ’Department of Phar-
macology, Faculty of Medicine, Kagawa University, Ka-
gawa, Japan, °‘Department of Pharmaco-Informatics, Fac-
ulty of Medicine, Kagawa University, Kagawa, Japan,
‘Department of Applied Biological Science, Faculty of Ag-
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Hypoglycemic effect of D-psicose was investigated in

OLETF rats, a model of type 2 diabetes. D-psicose is a rare

sugar, a carbon-3 epimer of D-fructose and is produced
from D-fructose through enzymatic isomerization using an
immobilized D-tagatose 3-epimerase bioreactor. Recently
rare sugars have attracted much attention due to their
various uses, including low-calorie sweeteners and bulking
agents. D-psicose has been shown to have zero energy for
growth and may be a useful sweetener used as an aid for
weight reduction. D-psicose supplements also suppress he-
patic lipogenic enzyme activity and reduce intra-
abdominal fat accumulation in normal rats.

In the present study, we evaluated the hypoglycemic ef-
fect of D-psicose in OLETF rats. Four-week-old male
OLETF rats were divided into three groups: control
OLETF group was fed water; psicose group was fed 5%
D-psicose in water; D-glucose group was fed 5% D-glucose
in water. A non-diabetic Long-Evans Tokushima Otsuka
(LETO) counter group of OLETF was taken as control.
Blood D-glucose (BG) concentration in the OLETF control
rats was increased with time where the BG concentration
in the OLETF rats given D-psicose was consistently lower
throughout the experimental period and was significantly
lower than the control rats as well as the OLETF rats fed
on D-glucose from week 9 to week 14. Serum insulin was
significantly lower in the OLETF rats given D-psicose
than both the control groups and in those fed on D-glucose
at the termination of the experimental period. D-psicose
decreased the accumulation of peritoneal fat significantly
than all other groups. These results suggest that D-psicose
has a hypoglycemic property which could be provided an
alternative to the presently dominant sweeteners in future
due to its superiority of being zero-calorie sweetener and
possessing multi-mechanisms for lowering blood sugar lev-
els. D-psicose may be useful in the food industry as an aid
to a large number of people suffering from obesity and dia-

betes.
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