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MATERIALS AND METHODS
A brief questionnaire was designed to collect all necessary information regarding area,
gender, age and history of vaccination or measles infection.
Collection of samples and serum separation
From Faisalabad, a total of 1053 children under 10 years of age were surveyed from September, 2013 to May, 2014 about vaccination and disease history of measles. Out of these,
182 blood samples (132 from vaccinated and 50 from non-vaccinated individuals) were collected randomly. Similarly during the same period, from Jhang, 813 children under 10 years
of age were surveyed during the same period about vaccination and disease history of measles. Out of these, 182 blood samples (132 from vaccinated and 50 from non-vaccinated individuals) were collected randomly. The blood was collected from each individual in 2.5 or 5ml
disposable syringes. Each blood sample was transferred immediately to separate serum clot
activator tube (Lab Vac Gel and Clot Activators), kept on ice and shifted to Department of
Microbiology, Govt. College University, Faisalabad. Serum was separated from each blood
sample by centrifugation of serum collection tubes at 1000-2000 Xg for 3-5 minutes and
stored in 1.5ml Eppendorf tubes at -20 °C.
Enzyme linked immunosorbent assay
Enzyme Linked Immunosorbent Assay (ELISA) was performed (Etchart et al., 2007;
Fazlalipour et al., 2008) under optimized conditions for the determination of anti-measles IgG
antibodies (humoral immune response) using commercially available ELISA kit (NovaLisa
™, Measles Virus IgG - ELISA, Nova Tec Immunodiagnostica GmbH) according to manufacturer’s instructions. Briefly, individual serum samples were diluted with serum diluent and
100µl of each diluted serum sample was added in each well of ELISA plate along with blank,
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negative control, positive control and cut-off control. Following incubation of ELISA plate
for one hour at 37 °C, plate was washed with 300 µl of washing buffer. In the next step, 100
µl measles anti-IgG conjugate was added into all wells except for the blank well, and kept for
30 minutes at room temperature. Finally, 100 µl tetramethylbenzidine substrate (TMB) was
added into all wells, and kept at room temperature for 15 minutes in dark. Reaction was
stopped by using 100 µl of stop solution into all wells. Absorbance of the ELISA plate was
determined at 450 nm within 30 minutes after addition of the stop solution (Biotek®, ELX
808, USA).
Statistical analysis
The data obtained by measuring the absorbance values of each well of ELISA plate was
arranged in Microsoft Excel spread sheet for each group i.e. vaccination status, area, gender
and age. Absorbance values in each group were compared with cut-off value. The antimeasles IgG data from each groups was compared statistically using chi-square test using
Minitab® 16.1 (Dagan et al., 1995; Ozbek et al., 1999; Rabenau et al 2007).
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