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Four derivatives of theophylline were synthesized for labelling with peroxidase enzyme and
preparing immunogens for theophylline. 7-(3-carboxypropyl)-1,3-dimethylxanthine (A) and  7-(4~
carboxybutyl)-1,3-dimethylxanthine (B) contain different carbon chain at the same N-7 position while 8-
(3-carboxypropyl)-1,3-dimethylxanthine (C) and 8-(4- carboxybutyl)-1,3-dimethylxanthine (D) contain
different carbon chain at the N-8 positron of xanthine structure. Sixteen combinations of enzyme-labeled
theophylline and immunogens of all derivatives were utilized in theophylline analysis via compettitive enzyme
immunoassay. It is demonstrated that sensitivity and specificity of the analysis were dependent upon the
combination studied. The logic plot between the percentage binding and log theophylline concentration of each
combination were established to determine the sensitivity of the method in term of slope of the plot under
regression analysis. The sensitivity of the analysis from bridge heterologous combination of enzyme-labelled
derivative D and antiserum from C was better than the homologous combination from D and the site
heterologous combination of enzyme-labelled derivative D and antiserum from B in which the slopes of the
plot were 34.18, 30.84 and 20.04, respectively. The bridge and site heterolgous combinations were the
worst combination studied. The cross reaction of theophylline with caffeine was also compared among these
combinations. The same aforementioned bridge heterologous combination was the only one combination that
specific only to theophylline. Thus the best combination for enzyme immunoassay of theophylline would be the
bridge combination between 8-(4-carboxybutyl)-1,3-dimethylxanthine and antiserum from 8-(3-
carboxypropyl)-1,3-dimethylxanthine
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A absorbance

a absorptivity

BSA bovine serum albumin

cm centimeter

ELISA Enzyme Linked Immunosorbent Assay
HCI hydrochloric acid

Hz hertz

H2 2 hydrogen peroxide

HRP horseradish peroxidase

IR infrared

J coupling costant

1 litre

M molar

mg milligram

MW molecular weight

N normality

nm nanometer

NMR nuclear magnetic resonance
NSS normal saline solution

OPD O-phenylenediamine

PBS phosphate buffer saline
PBS-T phosphate buffer saline with tween 20
ppm part per million

r correlation coefficient

SC subcutaneous



ultraviolet

wavelength
volume by volume

weight by volume

molar absorptivity
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