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ABSTRACT

Local inhabitants in the Mae Sot District of Tak Province, Thailand have been
exposed to cadmium in rice and drinking water over a long period of time since 2004,
causing an increased risk of cadmium toxicity. In order to reduce health risk, a
traditional herb, Thunbergia laurifolia Lindl. was selected for investigation as agent
for cadmium detoxification.

Thunbergia laurifolia Lindl. (Rang Chuet) is an herb used in traditional Thai
medicine, as an antidote for several poisonous agents. A rat model has been
established for investigating the effectiveness of the herb, in detoxifying renal and
hepatic injuries induced by cadmium.

Blood and urinary samples of the rats were collected for quantification of
cadmium concentrations by atomic absorption spectroscopy using Zeeman-graphite

furnace. The rat’s kidneys and livers were removed and examined for



vi

histopathological changes under a light microscope. The constituents of the T.
laurifolia leaf extract were characterized by proton nuclear magnetic resonance (‘H
NMR) spectroscopy.

The results showed that urinary cadmium concentrations (220,792 + 1,714
ng/gCr) in rats (n=3) injected with CdClL, at the concentration of 1.2 mg/kg BW,
subcutaneously, for 5 days a week for 4 weeks, was higher than in a control group
(n=3) injected with normal saline solution (4.67 £ 1.67 pgCd/gCr). The cadmium
treated rats also had significantly higher cadmium concentrations in their blood (5,114
+ 1,081 pg/L) compared to the control rats (1.67 + 0.33 pg/L). Their kidneys and
livers were enlarged and their appearance and behavior were shown of cadmium
toxicities with bleeding nose, hunched back, swollen face and aggressive.
Histopathology showed renal proximal tubular damage and degenerative changes in
hepatocytes. All these results indicated the rat provided an effective model for the
study of detoxifying cadmium toxicity of 7. laurifolia Lindl.

Rats were fed with 7. laurifolia leaf extract orally at 125 mg/kg BW before
(n=18) and after (n=18) injection of CdCl, (1.2 mg/kg BW) in order to investigate the
prophylactic and antagonistic effects of the plant. Both groups of cadmium treated
rats suffered mortality but the appearance and behavior of the rats fed leaf extract was
more normal than that of the positive control rats receiving only CdCl, solution.
Histopathology of the kidneys and livers of rats treated with the leaf extract also
showed less structural damage.

The 'H NMR spectra of the aqueous extract of T. laurifolia leaves collected in
the rainy and cool seasons were similar. The leaf extract contained benzyl, hexyl and

hexenyl glucosides. These constituents might be responsible for the protection of
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kidney and liver tissue damage.

In conclusion, this study found that 7. /aurifolia Lindl. leaf extract could protect
against cadmium toxicity when administered prior to cadmium exposure. However,
the extract did not reduce the concentration of cadmium in the blood and urine of
treated rats. Methods used to administer the leaf extract and cadmium dosage could
be modified to further investigate the prophylactic and curative effectiveness of 7.
laurifolia Lindl. The result may apply or recommend to use with high cadmium

exposure inhabitants in Mae Sot District, Tak Province.
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