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ABSTRACT

Some adult-onset cardiovascular diseases have their origins in perinatal period that is dependent on
fetus-maternal internal environment. Previous experiments indicated that perinatal taurine supplementation
attenuated hypertension and renal damage in aged spontaneously hypertensive rats. This study tests the
hypothesis that taurine depletion or supplementation in the early life alters the autonomic nervous system
control of arterial pressure in high sugar treated mature rats. Female Spague-Dawley rats were fed with a
normal rats chow and tap water containing 3% [-alanine (taurine depletion, TD), 3% taurine {taurine
supplementation, TS) or water alone (Control) after conception until offspring weaning. Then, their male
offspring’s were fed with normal rat chow and tap water containing 5% glucose (Glucose; TD with glucose,
TDG; TS with glucose, TSG) or water alone ad libitum. At 7-8 weeks of age, all rats were implanted with
femoral arterial and venous catheters. Forty-eight hours later, all rats were fasted overnight and their fasting
blood chemistry and glucose tolerance test were performed. After an overnight free resting, non fasting blood
chemistry and cardiovascular parameters were collected in a free-moving conscious condition. The renal nerve
activity and response to pressure changes were done on the subsequent day under thiopental anesthesia and
their heart and kidney weights were finally collected after sacrificed. Body weight was slightly and
significantly low in TD and TDG groups when compared to others. However, there were no significantly
different in heart and kidney weight ratios among groups. Although fasting plasma sodium concentrations were
slightly and significantly low i TDG and TSG rats, their non-fasting plasma sodium, fasting and non-fasting
plasma potassium, blood urea nitrogen (BUN), plasma creatinine, and hematocrit were not significantly
different. All groups displayed fasting and non-fasting blood glucose within the normal range and well glucose
tolerance. Mean arterial pressure were higher in TDG, TS, and TSG when compared to Control (Control
101.243 mm Hg, Glucose 96.0+3 mmHg, TD 97.6+3 mm Hg, TDG 109.6+2 mm Hg, TS 110.8+3 mm Hg,
TSG 110.243 mm Hg; P<0.05) while heart rates were not significantly difference among groups. Resting
autonomic nervous system activity (estimated by power spectrum analyses of arterial pressurc pulse)
significantly decreased in TD when compared to Control.  However, a glucose feeding from weaning
significantly and sﬁarply increased only the resting sympathetic nerve activity of perinatal depleted animals to a

higher level than other groups. In addition, the autonomic nervous system interaction was modified to a high



sympathetic dominant condition in TDG rats. Consistently, the baroreflex sensitivity control of both heart rate
and renal nerve activity were significantly lower only in TD and TDG groups. Glucose feeding in normal or in
perinatal taurine supplemented rats had no any effect on the measured autonomic nervous function in the
mature period. The present study indicates that taurine depletion in the perinatal period alters the autonomic
nervous system control of arterial pressure by heightening sugar-induced sympathetic overactivity and

depressing baroreceptor reflex in mature rats.



