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Abstract

Mitragynine (MG) is an indole alkaloid which accumulated in Mitragyna speciosa (kratom) leaves. To
obtain MG, it was isolated by means of maceration with basified methanol, acid-base extraction and column
chromatography, consecutively. Along with MG, paynantheine and speciogynine were additionally
separated.

MG was designed to conjugate with bovine serum albumin (BSA), ovalbumin (OVA) and keyhole
limpet hemocyanin (KLH) for immunogen preparation. The three coupling reactions were employed
including 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC), EDC and N-hydroxysuccinimide (NHS)
(EDC/NHS) and glutaraldehyde (GA) methods. Initiation of the coupling reaction, the carboxylic acid was
introduced to MG using alkaline hydrolysis to obtain the MG acid derivative (MGA) before coupling by EDC
or EDC/NHS method. Using EDC, the MGA-BSA-1 conjugate was obtained. The EDC/NHS coupling reaction
was used to prepare the MGA-BSA-2, MGA-OVA and MGA-KLH. Alternatively, an indole nitrogen was linked
to an amine of BSA and OVA by GA cross-bridge yielding the MG-GA-BSA and MG-GA-OVA, respectively. The
obtained conjugates were used to immunize for preparation of polyclonal and monoclonal antibodies
against MG. The polyclonal antibodies produced from the MGA-BSA-1 and MGA-BSA-2 conjugates did not
show the recognition to free MG. All conjugates, except MGA-BSA-1 and MG-GA-OVA, were injected to BALB/c
mice to prepare the MAb. It was found that only MGA-BSA-2 and MG-GA-OVA could elicit high antibody
responses. The spleens from these two positive mice were then separated for MAb production.

Hybridoma secreting anti-MG MAb, named 1A6, was established by the electrofusion between
splenocytes of mouse immunized with MGA-BSA-2 conjugate and the SP2/0 myeloma cells. The anti-MG
MAb displayed the cross-reactivity to speciogynine (30.54%), paynantheine (24.83%) and mitraciliatine
(8.63%). Its application in the icELISA exhibited the working range of 32.9-250.0 pg/mL with satisfied precision
(2.43-3.53% and 1.76-5.37% for intra-and inter-plate assay, respectively) and accuracy (94.88-107.20%). The
quantitative analysis of MG content in kratom samples were in accordance with HPLC method (R*=0.9938).
With rapid and simple ELISA assay using the anti-MG MAb obtained from this study can be applied for
Mitragyna alkaloid quantification.



