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Age-related expressions of parvalbumin in the female rat heart

Changes of parvalbumin (PV) expressions during the postnatal development of the female rat
heart were investigated in order to determine if they correlated with the age-related changes of
the heart function. Newborn, 3-month (young), 6-month (young adult) and 12-month (adult)
female Wistar rat’s heart were processed for immunohistochemistry and Western blotting assay.
PV was detected, by both methods, in all age groups from newbom to 12-month old rats but was
very low compared to that in EDL fibers. However, in the newborn rat heart, PV
immunoreactivity did not fully fill the cytoplasm of the cardiac myocytes and the PV expression
was low (60.1419.98%) compared (o the adult level. In contrast with 3-month to 12-month
animals, strong PV immunoreactivity was detected throughout the cytoplasm of all cardiac
myocytes and the expression of PV increased with increasing age: 3-month (76.9019.75%), 6-
month (86.60i10.69%) and 12-month (100%). Our study indicates that an increase of PV in the
female rat heart with increasing age (from newborn to adult) may be associated with maintaining
proper relaxation of the cardiac myocytes that is needed to cope with an increasing workload of

the heart during body growth.

Keywords: Female rat heart; Parvalbumin; Calcium-binding protein; Age-related

postnatal development; Immunohistochemistry; Western blotting
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Abstract

Influences of aging and long-term swimming exercise on the expression of parvalbumin in

rat hearts

Parvalbumin (PV), a small (12 kDa)} cytoplasmic calcium binding protein, has been
implicated in mediating relaxation in cardiac myocytes. The influence of aging and exercise on
the expression of PV in rat heart was investigated. Male Wistar rats at each of the following
ages: 3, 6, 12 and 18-months were divided into sedentary and exercise groups. The exercise
group had been trained to swim for 6 months. The hearts were processed for
immunohistochemistry and Western blotting. The intensity of PV immunoreactivity (PV-ir) was
strong in the 9 and 12-month h_eans and decreased in the 18-month hearts. The smallest amount
was in the 24-month rat heart when compared to those of the 9,12 and 18 month rat hearts. The
expression of PV was not significantly different between the 9-month {62.35 + 16.33) and 12-
month hearts (67.67 £ 15.12). A significant decrease of PV expression was found at 18-months
(49.05 = 11.98) and 24-months (45.67 = 4.64) compared to that of the §2-month rat heart (P <
0.05). No significant difference of PV expression was observed in the 18-month and 24-month
rat hearts. The intensity of PV-ir was obviously stronger in the 9-month, 12-month and 18-
maonth  exercised rat hearts than those of the sedentary rat heart whereas, in the 24-month rat
heart, PV-ir was slightly stronger in the exercised rat heart than that of the sedentary rat heart. A
significant increase of PV expression was identified in the exercised rat heart compared to those
of the sedentary rat heart in the 9-month (S= 62.35 £ 16.33, E = 83.20 + 7.41),12-month {S=
67.67 £ 15.12, E= 87.46 +£15.47) (P < 0.05) and 18-month samples (5= 49.05 + 1198, E=
82.01 £21.11} (P < 0.01). No significant difference of PV expression was found in the 24-month
sedentary and exercised rat hearts. Our data indicate that PV expression is down regulated in rat
heart during aging. This may explain the diastolic dysfunction which has been predominantly
found in the elderly. In addition, cur data indicate that long-term swinming exercise could
induce an increase of PV expression and this may explain the fundamental mechanism of

exercise on improving the aging-induced decrease in cardiac myocyte relaxation.
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Western blot



Executive Summary
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