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Reduction of superoxide in the nucleus of solitary tract improves baroreflex control of sympathetic activity in

chronic heart failure rats
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[Abstract] Objective To determine the role of the nucleus tractus solitarii (NTS) superoxide in mediating the chronic
heart failure (CHF)-induced reduction in baroreflex control of sympathetic activity. Methods CHF model was produced by
coronary ligation in SD rats, and rats receiving sham operation (Sham) served as controls. Changes in renal sympathetic nerve
activity (RSNA) and baroreflex sensitivity control of sympathetic activity were observed after microinjections of SOD mimic
Tempol into the NTS in Sham and CHF rats. Results In anesthetized rats, the baseline level of sympathetic nerve activity was
significantly higher in CHF group than in Sham group (P<C0. 05), whereas the baroreflex sensitivity control of sympathetic
activity was lower in CHF group than in Sham group. Bilateral microinjection of Tempol (10 nmol in 50 nl.) into the NTS had
no effect on baseline RSNA and baroreflex sensitivity in the Sham group. In contrast, injection of Tempol notably reduced the
baseline RSNA and increased baroreflex sensitivity in CHF group. Conclusion  Superoxide in the NTS contributes to
sympathetic overactivity and baroreflex impairment in rats with CHF, suggesting that increased oxidative stress in the NTS is
responsible for cardiovascular dysfunctions in CHF.
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en - -
n=15, ¥+s a i e
< B /
= g e —
Index Sham CHF model =4 ; {f}}
Body mass m/g 35617 335+14 Eb__: A mm
Heart mass m/g 1.7+0.2 2.4+0.3" Z o 1.0 . "_._ diin 1 ' .
Heart mass/body mass (%) 4,840.3 7.24£0.4" 3 200
. < s ol et
ass / ass UV'\“\ \r. i . . -4 . * z g d \
Lung mass/body mass (%) 5.040.3 8.2+0.6 § g \wﬂw‘\ - \ -
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, b T 5sT7T 2min T 5s
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asa /s + * . e
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1 mmHg=0. 133 kPa. CHF: Chronic heart failure; RS-
NA: Renal sympathetic nerve activity; LV: Left ventricle;
MAP: Mean arterial pressure; HR: Heart rate; LVEDDP;
Left ventricular end-diastolic pressure. * P<C0. 05 vs Sham

group
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Fig 1 Effect of NTS injection of Tempol on baroreflex
sensitivity control of sympathetic activity
NTS: Nucleus of solitary tract; MAP:; Mean arterial pres-
sure; RSNA: Renal sympathetic nerve activity; PE: Pheny-
lephrine; Original tracings of MAP and RSNA in response to
intravenous PE before and after injection of Tempol into the
NTS in a rat with chronic heart failure. In this case, a signif-
icant decrease in baseline BP and RSNA was induced by bilat-

eral injection of Tempol into the NTS
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