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The present study was conducted with serum of twenty four patients of schizophrenia and twenty healthy volunteers;
and selenium (Se) levels were determined by atomic absorption spectrophotometer. Serum Se levels were significantly
increased in schizophrenia patients as compared to healthy controls. Soil content of Se in Rohtak was found to be
lower as compared to Haryana state soil Se levels. These findings suggest that low Se levels in schizophrenia patients
and soil may have a role in pathogenesis of schizophrenia.
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INTRODUCTION

Since many factors are included in schizophrenia etiology
(genetic, psychologic, biochemical, social, immunologic,
etc.), recent studies have implicated role of reactive oxygen
(ROS) in the pathogenesis of schizophrenia (Abdalla et al.,
1986, 1989; Buckman et al., 1987). Increased SOD activity
has been reported in schizophrenia and the results in
accumulation of H202 removal in the brain were achieved
through GSH-Px/GR pathway. H202 is an oxidant that is
hazardous to neurons (Spina and Cohen, 1988). Selenium
(Se) plays an important role in protection against oxidative
injury and is an essential constituent of GSH-Px enzyme
(Bettger, 1993). Se exerts its effect by catalyzing the
destruction_degradation of diffusible ROS, organic
hydroperoxides and (or) organic free radicals. Se is an
essential component of the daily diet, important for
endogenous antioxidant defense system and immunological
defense. Inadequate intake of Se is inversely associated
with cardiovascular diseases, cancer and other degenerative
diseases (Bettger, 1993). The purpose of our study is to
study serum selenium levels in schizophrenia patients,
geographic distribution of Se in soil will be compared with
that of schizophrenia patients in Haryana (India) and Se
theory of schizophrenia will be evaluated.

MATERIALS AND METHODS

Twenty four patients of schizophrenia (18 males and 6
females), aged 35 - 50 years attending Psychiatry Clinic at
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Pt.B.D.Sharma PGIMS, Rohtak (India) were included in
the study. The diagnosis of schizophrenia was made on
clinical criteria. Blood samples were drawn from these
patients before starting any treatment. Twenty healthy
volunteers served as controls. Serum was separated by
centrifugation and determination of Se in serum was
performed by acid digestion of the samples followed by
reduction of Se to hydrogen selenide which was
determined by atomic absorption spectrophotometer
(AAS) (in Chemistry Department, MDU, Rohtak). Also,
soil content [surface soil (0 — 15 cm) obtained from
agricultural fields] of Se in Rohtak district and all the
districts of Haryana were determined. From soil samples
(2 - 3 kg), after drying and sieving (through 0.360 mm
steel mesh), approximately 0.5 g was taken for digestion.
The soil sample was digested slowly by 10 ml nitric acid
and 10 ml hydrofluoric acid in teflon beaker in steam
bath, dissolved in 6 M HCI and then heated at 80°C to
reduce Se. After reduction, solution was diluted to 50 ml
by demineralized water and was used for Se
determination by AAS. The data so obtained was
analyzed statistically using student’s t-test.

RESULTS

Serum Se levels were significantly increased in patients
with schizophrenia as compared to healthy controls
(Table 1, P < 0.001). The soil content of Se in Haryana
was found to be 410 + 42.5 ppb (or _g/kg) and in Rohtak
district it was lower (204 + 11.2 wg/kg) (range 183 - 215
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Table 1. Selenium levels (mean + SD, *pbb/ml; **ppb ( g/kg).

Control*

Schizophrenia* Soil

Soil Haryana

Selenium levels 100.57 + 13.45

133.75 + 27.50

204+ 11.2 410 +42.5

o/kg).

DISCUSSION

The oxido-reduction equilibrium disturbance is detected in
many psychopathological conditions like Down’s
syndrome, epilepsy, schizophrenia, as well as in neuro-
degenerative diseases (Abdalla et al., 1989; Spina and
Cohen, 1988; Huret et al., 1987; Nikushkin et al., 1987).
Free radicals could initiate functional changes in the brain
and many reports suggest that antioxidative defense of
the brain is primarily located in the glia and within
cerebral capillaries rather than in neurons which make
the brain tissue susceptible to oxidative stress (Slivka et
al., 1991; Adams and Odunze 1991). Some changes of
biochemical parameters in schizophrenia patients (the
increase of lipid peroxide, phospholipase Ay, the amount
of transition metals, the decrease of essential fatty acids
in the blood plasma, as well as post- mortem findings of
increased iron and copper in globus pallidus) are very
similar to changes that are caused by oxidative stress
(Lohr, 1991). Also, degenerative changes in the central
nervous system of schizophrenia patients have been
reported to be negatively correlated to GSH -Px activity in
the erythrocytes (Buckman et al., 1987). Se is an integral
part of Se dependent glutathione peroxidases, a group of
water-soluble enzymes that catalyze the destruction of
water-soluble and in some cases, membrane-bound
hydroperoxides. It has also been reported that Se-
dependent GSH- Px activity is decreased in
schizophrenia (Abdalla et al., 1986). In contrast, few
reports are available where normal Se levels are found in
schizophrenia patients (Alertsen et al., 1986). In the
present study, we observed Ilow Se levels an
schizophrenia patients as compared to controls.

Trace amounts of Se are required in the body to
maintain appropriate peroxide level, a level of ROS,
organic hydroperoxides and organic free radicals that are
compatible with normal cell function, and Se-deficiency
signs are often attributable to free radical damage in
tissues (Bettger, 1993). Inadequate intake of Se is
inversely associated with cardiovascular disease, cancer
and other degenerative disease (Bettger, 1993; Diplock,
1991). Selenium content in soil in Haryana State was 410
+ 42.5 g/kg (range 330 - 500) and in Rohtak district it was
lower, that is, 204 + 11.2 g/kg (range 183 - 215). The
concentration of Se in food is strongly dependent on the
soil concentration and availability in the area of origin

and it is affected by cooking losses. Very large
differences exist in the selenium intake of human
population in different parts of the world (Diplock, 1993).
The ultimate source of selenium for mammalian food
chains is the soil (Diplock, 1993). Plasma selenium
concentration may be taken as a good index of nutritional
status with respect to selenium. These findings suggest
that low Se levels in schizophrenic patients may have a
role in pathogenesis of schizophrenia.

REFERENCES

Abdalla SPD, Monteiro PH, Bechara JHF (1989). Oxidative stress in
brain caused by 6-hydroxydopamine. A model for schizophrenia, In:
Med. Biochem. and Chem. aspects of free radicals, Eds O. Hayaishi,
EZ Niki, M Kondo, T Yoshikawa, Elsevier Science Publishers, BV
Amsterdom, 2: (124) 5-8.

Abdalla SPD, Monteiro PH, Oliveira ACJ, Bechara JHF (1986). Activities
of superoxide dismutase and glutathione peroxides in schizophrenic
and manic- depressive patients. Clin. Chem., 32(5): 805-7.

Buckman DT, Kling SA, Fiduson S, Sutphin SM, Steinborg A (1987).
Glutathione peroxides and scan abnormalities in schizophrenia. Bio.
Psych., 22: 1349-56.

Spina BM, Cohen G (1988). Hydrogen peroxide production in neurons.
In Oxygen Radicals in Biology and Medicine, Eds MG Simic KA,
Taylor JF, Ward C, Von Sonntag, Plenum Press, New York and
London, 1011-4.

Bettger WJ. (1993). Zinc and selenium site-specific versus general
antioxidation. Can. J. Physiol. Pharmacol., 71: 721-4.

Huret DA, Delabai JM, Morlhens F, Aurios A, Nicole A, Berthier M,
Tonzer J, Sinet PM (1987). Down syndrome with duplication of a
region of chromosome 21 containing the CuZn-superoxide dismutase
gene without detactable karyotypic abnormality. Human Genet., 75:
261-7.

Nikushkin VE, Kryzhanovsky NG, Tupeev RI, Bordyukov MM, Yuzefova
MS (1987). Blood antioxidant enzymes during epileptic activity. Bull.
Eksp. Biol. Med., 3: 297-9.

Slivka DC, Carney MJ, Starke-Reed EP, Oliver NC, Stadtman RE, Floyd
AR, Markesbery RW (1991). Excess brain protein oxidation and
enzyme dysfunction in normal aging and in Alzheimer's disease.
Proc. Natl. Acad. Sci., USA, 88: 10540-3.

Adams DJ, Odunze N (1991). Oxygen free radicals and Parkinson’s
disease. Free Rad. Biol. Med., 10:161-9.

Lohr BJ (1991). Oxygen radicals and neuropsychiatric illnesses. Arch.
Gen. Psychiatry, 48: 1097-1106.

Alertsen AR, Aukrust A, Skaug OE (1986). Selenium concentrations in
blood and serum from patients with mental diseases. Acta Psychiatr.
Scand, 74(2): 217-9.

Diplock AT (1991).Antioxidant nutrients and disease prevention: an
over-view. Am. J. Clin. Nutr., 53: 1895-1935.

Diplock AT (1993). Indexes of sebnium status in human population.

Am. J. Clin. Nutr., 57 (Suppl): 256S-8S.



