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Hypertension has been increasingly linked with oxidative stress but its precise relationship remains unclear,

particularly at the onset of hypertension in SHR. To examine the link between oxidative stress and
hypertension, this study determined the levels of markers of oxidative stress, activities of antioxidant enzymes
and mRNA expressions of primary antioxidant enzymes in the kidneys of spontaneously hypertensive rats
(SHR) and Wistar-Kyoto rats (WKY) from the age of 4 weeks (prehypertensive) to 16 weeks (established
hypertension in SHR). In addition, it also examined the effects of Vitamin B-Tocotrienol Rich Fraction (TRF-
SHR), and melatonin (Mel-SHR) suf:plemcntation on these parameters from the prehypertensive age in SHR.
After the measurement of systolic blood pressure (SBP) rats, aged 4-16 weeks, were sacrificed and the
kidneys were collected and used for the estimation of oxidative stress markers. Systolic blood pressure was
sig:ﬁﬂcanﬂy higher from the age of 6 weeks in SHR. When compared with age matched WKY rats, renal
Catalase (CAT) activity and mRINA levels were significantly higher and glutathione peroxidase (GPx) activity
and mRNA levels were significantly lower in SHR from the age of 4 weeks onwards, and no differences were
observed in other parameters studied. The reason for these is unclear and since they become evident before
the actual rise in blood pressure it might be inferred that these alterations in some way (possibly with
increased substrate availability) contribute to the development and maintenance of hypertension in SHR.
Although TRF has been known for its antioxidant properties, compared with age matched non-supplemented
SHR, SBP was only significantly lower at 6 weeks, but higher at 12 & 16 weeks in TRF-SHR and this despite
decreases in the levels of Malnodialdehyde (MDA) and increased Total Antioxidant Status (TAS). Melatonin
supplementation delayed the rate of rise in blood pressure in SHR, but the systolic pressure continued to be
significantly higher in Mel-SHR when compared to normotensive rats. The effect of melatonin in increasing
GPx and Glutathione-S-Transferase (GST) activities, and their relation in high blood pressure amelioration in
SHR needs to be further investigated. Perhaps with the application of GPx or GST knock out normontensive

mice or infusion of GPx or GST substances in hypertensive rats might better provide information.
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Abstract: The glutathione {GSH) system plays a vital role in preventing oxidative stress, and an
imbalance of oxidant/antioxidant system has been linked to the pathogenesis of hypertension. The
aim of this study was to investigate the status of the GSH system in the kidney of spontaneously
hypertensive rats (SHR). Components of the GSH system, including glutathione peroxidase (GPx),
glutathione reductase (GR), glutathione-S-transferase (GST) and total GSH content, were measured in
the kidneys of 4, 6, 8, 12 and 16 weeks old SHR and WKY rats. Systolic blood pressure of SHR was
significantiy higher from the age of 6 weeks onwards compared to age-matched WKY rats. GPx activity
in the SHR was significantly lower from the age of 8 weeks onwards when compared to that in age-
matched WKY rats. No significant differences were evident in.the GPx-1 protein abundance and its
relative mRNA levels, GR, GST activity and total GSH content between SHR and age-matched WKY rats.
The lower GPx activity suggests of an impairment of the GSH system in the SHR, which might be due to
an abnormality in its protein rather than non-availability of a cofactor. Its role in the development of
hypertension in SHR however remains unclear.
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