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ABSTRACT 

Mitogen Activated Protein Kinase (MAPK) , caspase 3, apoptotic and 
necrotic fetal brain cell expression on oxidative stress event caused by 
cadmium exposure during mice pregnancy with curcumin protection  

(Experimental laboratory) 
 
 

Background: Cadmium exposure during pregnancy induces oxidative stress, 
decreased antioxidant activity such as superoxide dismutase (SOD). Curcumin 
protected biomembran due to lipid peroxidation proces by scavenging effect on 
free radicals. Curcumin also known to suppressed the activation of MAPK 
signaling cascade. 
 
Objectives: Analyze the increased of SOD and the decreased of MDA maternal 
blood level, MAPK and Caspase 3 expresion, neuronal cell apoptosis and necrosis 
fetal brain after curcumin administration on oxidative stress incidence caused by 
cadmium exposure during pregnancy. 
 
Material and Methods: This study was a randomized true experimental 
laboratory as the post-test only control group design. The subjects were divided 
into four groups: no treatment group (K0), the group exposed to cadmium 4.5 
mg/kg (K1), cadmium and curcumin treatment group of 150 mg/kg (K2), and 
cadmium and curcumin treatment group of 300 mg/kg (K3). Cadmium was given 
intraperitoneal on day 9 of gestation while the curcumin was given orally on 
gestation day 8 until 17. The assessment of variables contained: blood SOD and 
MDA level using ELISA, MAPK, caspase 3, and fetal brain neuron cell apoptosis 
expression applied by immunohistochemistry technic and its necrosis appearance 
of the last was made by HE staining. The data was processed analytically using 
LSD, Mann Whitney, and SEM PLS method for path analysis. 
 
Results: Cadmium decreased blood SOD level, increased blood MDA level, 
MAPK and Caspase 3 expressions, also the number of neuronal cell apoptosis and 
necrosis in the fetal brain neurons. Curcumin administration in two doses 
increased SOD blood level, decreased MDA blood level, MAPK and Caspase 3 
expression, the number of neuronal cell apoptosis and necrosis fetal brain, due to 
cadmium exposure during pregnancy. Path analysis showed that the mechanism of 
curcumin protection was resulted in two mechanism. The first mechanism is by 
increased of SOD blood level, decreased of MDA blood level, and neuronal cell 
necrosis of fetal brain, which curcumin in 300 mg/kg gives optimal protection 
equivalent with untreated group. The second mechanism is by decreased MAPK, 
Caspase 3 expression and neuronal cell apoptosis of fetal brain. But the two doses 
of curcumin did not gave the optimal protection in this pathway. 
 
Conclusion: Curcumin provide protection against the incidence of oxidative 
stress on fetal brain due to cadmium exposure during pregnancy. 
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