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ABSTRACT

The present study was carned out with 2 objectives. The first objective was to
develop an immunoassay based on a reverse latex agglutination inhibition (RLI) test
using antibody raised against methamphetamine. The characteristics of the test with
respect to sensittvity and specificity were recorded. The second objective was to
formulate a “stmcture—speciﬁcity” relationship using the specificity data gathered
above on specificity, together with all available information on immunoassays of
amphetamines, especially with regard to the structure of immunogen used and the

specificity.



methamphetamne but contained an extra 4 atom extension from the amino groups. This
derivative was then conjugated with purified tetanus toxoid (PTT) by using a
carbodiimide coupling reagent. The conjugate was used to raise antibody in rabbits. The
antibody, purified by ammonium sulfate precipitation followed by ion-exchange
chromatography on DEAE-Sephadex, was used to coat latex particles. These antibody-
sensitized latex particles agglutinated in the presence of an antigen prepared by
conjugating APMA to bovine serum albumin. Vanous drugs and chemicals were tested
for their ability to inhibit this agglutination reaction. The optimal conditions for the
reverse latex agglutination inhibition (RLI) test were established. Specifically, the latex
particles were coated with 150 pg/ml of IgG at 37°C for 30 mins in 0.1 M glycine
buffered saline, pH 8.2. In the inhibition reaction, drugs and chemicals were
preincubated with IgG-sensitized latex particles at 37°C for 30 mins. It was found that
the sensitivities of the RLI for methamphetamine and amphetamine were 0.25 pg/ml and
14.6 pg/ml, respectively. I-Ephedrine and p-hydroxymethamphetamine respectively, were
512 and 1,250 times, respectively less reactive than methamphetamine n this RLI test.
Various commonly used drugs and chemicals including urine failed to inhibit the RLI
reaction. This RLI test, when used in combination of the RLI test for amphetamine
reported earlier (J. Immunol. Methods 157, (1993) 189-195) would distinguish which of
the amphetamines (methamphetamine or amphetamine) was present in a urine sample.
Information on the structure of the immunogen used in this study and the
specificity of the antibody obtained, together with corresponding data present in the
literature have allowed the formulation of a “structure-speciﬁcity” pattern, delineated on
the basis of immunochemistry and stereochemistry.  The “structure—speciﬁcity”
relationship should be wuseful for future developments of these immunoassays.
Specifically, immunoassays intended to detect either amphetamine or methamphetamine
with minimal cross-reaction, should employ immunogen with amphetamine (or

methamphetamine) derivatized via the para position of the phenyl ring. Such assays



should show minimal cross-reaction with other secondary (or tertiary) amines but should
strongly cross-react with phenyl ring substituted analogs. On the other hand, assays
intended for detection of both amphetamine and methamphetamine should employ
amphetamine (rather than methamphetamine) derivatized via its amino group as an
immunogen. Such assays should show mmnimal cross-reaction with other tertiary amines

and phenyl-substituted amphetamine/methamphetamine.





