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Abstract

Keywords

Objective: To clarify the role of PAK1 involved in the cardioprotective effect of aerobic exercise and the precise
mechanism. Methods: TAC was used to induce cardiac hypertrophy via pressure overload. Aerobic exercise
was carried out in the form of swimming. C57BL6/] mice were arbitrarily divided into the following groups: a
sham-operated control group (SHAM), a sham-operated control + Exercise training group (SHAM+E), a TAC
group (TAC), a TAC + Exercise training group (TAC+E), and a TAC + Exercise training group + IPA-3 group
(TAC+E+I). Heart weight to body weight ratio and the changes of cardiac geometry were performed to reveal
the extent of cardiac hypertrophy. wheat germ agglutinin staining was performed to reveal the extent of myocyte
hypertrophy; cardiac NO production, MDA levels and SOD activity were determined using ELASA kit. Western
blotting was performed to investigate p-PAK1, eNOS, p-eNOS Ser114, nNOS, p-nNOS Ser1412 protein
expression. Results: With time after the surgery, the HW/BW, LVM, LVPW, IVSS, the myocyte cross-sectional
area and MDA were increased, the levels of SOD, p-PAK1 expression and the NO metabolite concentration were
decreased in the TAC group compared with the SHAM group. Exercise training reduced HW/BW and LVM after
TAC, augmented the SOD level and decreased the MDA level, and augmented p-PAK1 and NO production. IPA-
3, a PAK1 inhibitor, partly abolished the effect of exercise training. More, Western blot analysis showed eNOS and
nNOS protein was improved, p-nNOS Ser1412 and p-eNOS Ser114 were decreased in the TAC group compared
with the SHAM group. Meanwhile, exercise training significantly increased total nNOS, p-nNOS Ser1412 and
p-eNOS Serl14 expression in the TAC + E group compared with the TAC group. In addition, IPA-3 decreased the
expression of both total nNOS, p-nNOS Ser1412, while the levels of eNOS and p-eNOS Ser114 was not changed
in the TAC+E+I group compared with the TAC+E group. Conclusion: Aerobic exercise attenuates pressure
overload-induced cardiac hypertrophy through regulating PAK1-nNOS-NO signalling in mice.

cardiac hypertrophy; aerobic exercise; NO; PAK1
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Figure 1 Detection of HW/BW, LVM and LVPWS

5 SHAMAL L3, *P<0.05; STACH L#K, “P<0.05; STAC+E4LH#K, "P<0.05.
Compared with the SHAM group, *P<0.05; compared with the TAC group, “P<0.05; compared with the TAC+E group, "P<0.05.
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Figure 2 Wheat germ agglutinin staining showing the level of myocyte hypertrophy

SHAMAL AL, *P<0.05; STACHLLLEL, “P<0.05; STAC+EALLLEL, "P<0.05.

Compared with the SHAM group, *P<0.05; compared with the TAC group, “P<0.05; compared with the TAC+E group, "P<0.05.

NO (pg/mg protein)
o w
1 L
t [ ) | .!

0 T T T T T
SHAM SHAM+E TAC TAC+E TAC+E+I

B3 O ALA LR HBNOKF &

Figure 3 Detection of the NO metabolite concentration

SHSHAMALL#L, *P<0.0S; STACHIILEL, “P<0.05; STAC+EAIILEL, "P<0.05.

Compared with the SHAM group, *P<0.05; compared with the TAC group, “P<0.05; compared with the TAC+E group, "P<0.05.
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Figure 4 Detection of MDA levels and SOD activity

L SHAMZ LA, *P<0.05; STACHILLEL, “P<0.05; STAC+ELIILEL, "P<0.05.

Compared with the SHAM group, *P<0.05; compared with the TAC group, “P<0.05; compared with the TAC+E group, “P<0.05.
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