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Introduction

The leaves of Mitragyna speciosa Korth.(Rubiaceae), a tree indigenous to Thailand and other
Southeast countries (Thai name “kratom”), produce a narcotic-like action when smoked,
chewed or taken as an infusion drink [1,2]. The leaves have been used by local people to
combat fatigue [1, 2]. The use of this plant has been banned in Thailand since 1943 because
of its narcotic effect. Figure 1 shows the structure of the main alkaloids [3] found in the

leaves.
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Fig.1.The chemical structure of mitragynine (1), paynantheine (2) and speciogynine (3)

Experimental

1. We have extracted and analyzed excretion urine from a person who had ingested the
“Kratom” leaves using the normal screening procedure for volatile nitrogen-containing
compounds (Procedure 1B) [4] and total steroids (Procedure 4B) [5].

2. GC-MS measurements of pure compounds of the alkaloids were also carried out using the

same chromatographic procedures to confirm the structures of the compounds.
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Results and Discussion

Figures 2 and 3 show the TIC and mass spectra from excretion urine. The three constituent
alkaloids compounds (1), (2) and (3) are clearly observed in Procedure 1B (liquid-liquid
extraction without derivatisation), although only the peak for mitragynine is observed in
Procedure 4B. Figure 2 (Procedure 1B) shows only one metabolite peak (Metabolite 3),
whereas the chromatogram in Figure 3 (procedure 4B) shows 3 metabolites. Metabolites 1
and 3 (Figure 3) are identified as the O-TMS derivatives of mitragynine desmethyl ester and
9-hydroxycorynantheidine, respectively. Their structures were confirmed by comparison with
the O-TMS derivatives of the pure compounds, chromatographed under the same condition.
The single metabolite peak (Metabolite 3) in Figure 2 was also confirmed as 9-
hydroxycorynantheidine. Metabolite 1, containing a carboxylic acid group, would not be
extracted into the organic phase and thus not detected by Procedure 1. The structure of
Metabolite 2 is proposed, on the basis of its mass spectrum, to be the bis O-TMS derivative
of 9-hydroxycorynantheidine desmethyl ester. Unfortunately a pure compound is as yet
unavailable for confirmation. The relative retention time (RRT) of compounds (1), (2), (3)
and Metabolite 3 in Figure 2 (Procedure 1B) are 2.424, 2.437, 2.455 and 2.471 (ISTD
diphenylamine). The RRT of compound (1), Metabolites 1, 2 and 3 in Figure 3 (Procedure
4B) are 1.289, 1.301, 1.307 and 1.312 (ISTD 17 a-methyltestosterone), respectively.

Conclusion

Use of leaves of mitragyna speciosa Korth can be easily detected since mitragynine is
excreted in the urine, as well as other alkaloid constituents. Three metabolites have been
observed and the structure of two of the metabolites identified by comparison with pure

compounds.

References

[1] K.L.R. Jansen and C.J. Prast, J. Psychoactive Drug. 20. 455-457 (1988).

[2] K.L.R. Jansen and C.J. Prast, J. Ethnopharmacol. 23. 115-119 (1988).

[3] H. Takayama, Chem. Pharm. Bull. 52(8) 916-928 (2004)

[4] P. Hemmersbach, R. de la Torre, J. Chromatography B, 687 (1996) 221-238

[5] H. Geyer, W. Schinzer, U. Mareck-Engelke, E. Nolteernsting, G. Opfermann, in: W.
Schénzer, H. Geyer, A. Gotzmann, U. Mareck-Engelke (Eds), Recent advances in
doping analysis (5). Sport and Buch Strauf}, Koln, 1998, p.99.

404



In: W Schanzer, H Geyer, A Gotzmann, U Mareck (eds.) Recent Advances In Doping Analysis (13). Sport und Buch Strauf3 - Kéln 2005

Acknowledgement

We wish to thank Professor Hiromitsu Takayama, Graduate School of Pharmaceutical

Sciences, Chiba University, Japan, for kindly providing us with samples of the pure

compounds used in this study.

TS EBaz=—a a1 asa.

()

@ @3

M

(@)

Metabolite 3

sSoococoo]

so00000]

Tooooo]

socococoo]

sooo0oo]

aAacococoo]

mooooo]

o000 o]

100000

< T T T T T T T T T T T T T T
TS 5 50 o 5 5. 60 9. 65 9 o 5. rs o Bo o B o bo 5. bs10 oo oita o ada ol as

(b)

Scan 9=2= (9.7 1= mind: B a=11157 .1>
=

214
\

Compound (1)
383

397

===

=
=]

“‘29: =1 6“5 . =<

"=
— == B
1o 2o ‘ =a
h Uyl

=
25 L=

o
N —
A urnc Hance
a4 10000
100000
sococoo
= —

T " (T u i VM\ w‘}w \\\“‘ m el azoiacs
P

O SO0 1T001T=Z01a40160 180200220 =2A0 2602803003 203a40360380a400a4=20a4a0

Scan 929 (9. 767 mimnd): B1="11151 1>
=3 a

4

(©)

Compound (2)
396
e
381

===

“aa

==

ses

=oss=r
. Ly
T

.
W il

i

=7

l “\ aaa ‘\

38

iw i ot e

(e)

M* =384

ol gt T Tl ST e

Fig. 2 TIC and mass spectra of excretion urine using the procedure 1B
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Fig. 3 TIC and mass spectra of excretion urine using the procedure 4B. The structure for

Metabolite 2 has not been confirmed with a pure compound.
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