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The soil in Karunagapally region of Kerala (South India)
is rich in nonazite el enments. Beach sand of Chavara, a
small town in the same region, has mnable deposits of
t hese el enents. In this region, the incidence of
endonmyocardial fibrosis is reported to be higher
conpared to other regions of Kerala (Kutty et al. 1996)
St udi es have shown elevated levels of cerium the nost
bi ol ogically active |anthanide present in nonazite, in
the cardiac tissue (Valiathan et al. 1989) and serum

(Eapen et al., in press) of patients with endonyocardial
fibrosis (EMF), when conpared with control subjects
without EMF. It was proposed that elevated |evels of

cerium in conjunction with magnesi um deficiency, cause
endomyocardial fibrosis in the tropics (Valiathan et al.
1989). Patients generally belong to | ow soci oecononic
group and their staple diet includes tubers, a cheap
source of energy. To investigate the possibility that
ceriumis ingested through consunption of tubers, a
study was conducted to find out levels of ceriumin the
tubers cultivated in this region.

MATERI ALS AND METHODS

Vegetabl es, especially tubers, grown in Karunagapally
region were identified, collected, cl eaned and the
edible portions were separated. Simlarly, tubers
cultivated in Trivandrum district, where no reported
nonazite deposits are present, were collected. Al
sanpl es were processed at Trivandrum before transporting
it to Bhabha Atonmic Research Centre, Bonbay for neutron
activation analysis. Sanples were weighed, dried to
constant wei ght and powdered. A portion of the powdered
materi al was wei ghed, packed in clean alum niumfoil and
irradiated along with 100 ng of cerium standard in a
neutron flux of 100 billion neutrons/cnis in the G rus
Reactor for 7days. For quality assurrance of the
analysis, 200 ng of orchard | eaves powder (NBS 1577) was
packed in clean alumniumfoil and irradiated along with
the sanpl es and standard. After the irradiation, they



were cooled for 7 days to allow for the decay of short
lived isotopes forned during irradiation. |Irradiation
converts Ce to its isotope and enmits main gamma energy
of 241 keV. After irradiation the sanples were digested
wWith nitric acid and the isotope of interest was
separated by co-precipitation with barium sul phate. The
3recipitate was counted on a 54 m intrinsic gernmani um
etector.

RESULTS AND DI SCUSSI ON

Table 1 shows levels of cerium present in the edible
portions of tubers grown in Chavara and Trivandrum
regions. The levels of ceriumare significantly el evated
in tubers grown in Chavara region when conpared with
tubers grown in Trivandrum region.

Table 1. Concentration of cerium (Mean +/- SD) in tubers
grown in Chavara and Trivandrum regi ons.

Concentration of cerium (ng/g dry w)

Tubers .
Chavara Trivandrum
1. Taro *173.25 +/- 40.97 +/-
(Colocasia sp) 79 (4) 10.02 (3)
2. Yams *467.25 +/- 32.78 +/-
(Dioscorea sp) 134.83 (4) 13.52 (3)
3. Elephant yam #196.00 +/- 41.57 +/-
(Amorphophallus sp) 91.80 (3) 28.91 (3)
4. Tapioca *466.75 +/- 78.70 +/-
(Manihot sp) 169.04 (4) 19.74 (3)

# p<0.05, * p<0.01
Figures in parenthesis denotes nunber (n).

There is increasing interest in rare earth elenents like
cerium as they find wide application in nodern industry
(Evans 1990). Mreover, a role for cerium has been
attributed in the causation of tropical endonyocardi al

fibrosis and recent studies carried out in this
| aboratory have furnished evidences of increased cerium
accunul ation under magnesium defficiency (Eapen et al.

1996) and endonyocardial fibrosis in rats adm nistered
cerium (Kumar et al. 1996). In nmonazite soil, the levels
of lanthanides |ike cerium are higher conmpared to soils
in other regions. Generally the elenents present in
nonazite are insoluble in water and hence are not

bi oavai l able. Therefore, the question arises as to
whet her cerium woul d get concentrated in tubers, a point
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of obvious relevance to its biological effects.

Results in this comrmuni cation show that plants, in this
regi on, accurulate cerium (Table 1). In fact our earlier
studi es had shown increased |evels of |anthanides in
root (wilt) disease-affected coconut palns, the disease
ranpant in this area (Valiathan et al. 1992, Eapen

1993). It is believed that under certain conditions,
cerium may |leach into the groundwater and becone
bi oavailable if the soil is acidic, as in Kerala. This

may partly explain the observation of elevated |evels of
ceriumin plants in this region. However, a detailed
lysimetric study of nonazite soil in this region is
war r ent ed.
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