EDITORIAL

Reactive oxygen species, anti-oxidant enzymes and
smoldering chronic inflammation: Relevance to
diabetes mellitus, atherosclerosis, and menopausal

metabolic syndrome

In the present issue of the journal the role of
glutathione peroxidase (GPx) activity in obese and
non-obese diabetic patients has been investigated
vis-a-vis insulin therapy.!! The authors conclude that
there is a persistent higher level of oxidative stress
in obese diabetics after control of hyperglycemia,
as compared to non-obese diabetics. Even the basal
levels of GPx are almost half in the obese group
as compared to the non-obese group. Over the
last decade, reactive oxygen species (ROS), that
have been inadequately dealt with by the body’s
defense mechanisms, have led to a chronic release of
proinflammatory cytokines and a smoldering chronic
inflammation.”? The nature of such an inflammation
is being actively investigated in diverse metabolic
diseases, namely, obesity, Polycystic ovary syndrome
(PCOS), type 2 diabetes mellitus, atherosclerosis, and
even malignancy.””? Besides the direct cellular and
cytokine pathogenetic factors, a long list of other
risk factors is emerging. The proclivity to unresolved
oxidant and inflammatory damage has multiple
genetic, epigenetic, environmental, and lifestyle
determinants. As a consequence, any cross-sectional
study monitors the effects of intervention by only a
small number of variables, as markers have limitations.
These limitations become obvious particularly in
conditions like obesity and diabetes mellitus, which
are syndromes of immense complexity. The authors
have expressed their inability to monitor basally and
serially the levels of glycosylated hemoglobin — a hall
mark of glycemic control. Similarly in a longitudinal
study like this, both at 24 and 48 weeks, the evaluation
of the lipid profile and other markers of oxidant
damage would have been desirable. However, this
article opens up the need to investigate the impact of
adiposity in diverse disorders affecting mature women.

Earlier, gender-related differences in erythrocyte GPx
activity had been demonstrated in a large cohort of
healthy subjects — 150 women (90 premenopausal
and 60 postmenopausal) and 150 age-matched healthy
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men." The erythrocyte GPx was significantly higher
in the premenopausal group as compared to the
other two groups. However, there was no difference
in the GPx activity between postmenopausal group
and age-matched men. Estrogen replacement (ERT)
administered by the transdermal route significantly
increased the GPx activity in postmenopausal women
receiving the treatment, as compared to non-treated
postmenopausal women. The antioxidant and lipid
modulating effects of Soya isoflavones were observed
by us in peri-/postmenopausal women.®! There
was a significant decline in plasma lipid-peroxides
(LPO), notwithstanding any change in the body mass
index, after three months. We had not studied the
effects of phytoestrogens on glucose metabolism. In
another study on women with surgical menopause
(N=26), physiological menopause (N=54), and
premenopausal controls (N=40), the effects of estradiol
and estroprogestin were investigated on the erythrocyte
enzyme antioxidant system.”) These authors also
observed a higher level of LPO in postmenopausal
women that decreased after hormone replacement
therapy. The effect was accompanied by a rise in
GPx and glutathione (GSH). However, there were
no significant baseline or post interventional changes
in catalase and superoxide dismutase. Neither this
group nor our study had focused on the baseline and
the subsequent alterations in glucose metabolism.
In a CSIR-NMITLI program, Curcuma longa and
Phyllanthus embelica were investigated for insulin
sensitizing and other antidiabetic activities. An active
principle of P. embelica — galic acid, was shown to
significantly increase MnSOD mRNA along with
marked cytoprotective activity on islet beta cells against
palmitic acid and glucose.l'” Therefore, in future,
interventions should focus on not only free scavenging,
but also on activating genes for antioxidant enzymes. It
is only then that normalizing mitochondrial superoxide
production can block the pathways of hyperglycemic
lesions.
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In metabolic syndrome, obesity, and diabetes, the role of
elevated homocysteine has emerged as a cardiovascular
risk factor. Homocysteine, besides its harmful effect on
inadequate methylation of DNA, has other effects.!'!
Although less investigated, homocysteine decreases
bioavailable nitric oxide by a mechanism involving
glutathione peroxidase, thus further aggravating the
endothelial dysfunction induced by oxidant damage
and proinflammatory cytokines. It has been shown that
overexpression of cellular GSH rescues homocysteine-
induced endothelial dysfunction. Hence, one wonders
how the massive vitamin B-12 deficiency in our women
and subsequent hyperhomocystenemia would be
important contributory factors in chronic smoldering
inflammatory disease processes.

One should not forget that glutathione peroxidases have
multiple forms.'?'The factors that can upregulate GPx-
1 can downregulate proatherogenic gene expression in
human endothelial cells."") The loss of hetrozygocity of
the human cytosolic GSHI gene has been demonstrated
in lung cancer, another consequence of long-term
smoldering inflammation.["¥
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