CHAPTER I

INTRODUCTION

Mitragyna speciosa ( orth.) Havil. is a tree which
grows extensively in Southeaéé%:’)a and New Guinea, known
in Thal as "Gratum“. Thngenus Hﬂtragyna belongs to the
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subtribe Mitragxp&ﬁ' in| the tribe Cinchoneae of the

family Rubiacea

vdf{gesus comprises of 10 species, all
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of them are tree nq'fiathe tropical and subtropical
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frycab There are 6 Asian species,
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growing in South A an,andebdtheast Asian countries, 3

regions of Asiaja
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one Eagi% Afrlcan species. Mainly
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arboreal in character ‘some $§e€1es growing to a height of
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West African an
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30 m. Mltragyma spec1es are characte:ﬁged by the globular

flowering heaé each containing up bo'&%O florets. Each
floret is surrUunded by many overlappfng bracteoles which
completely cover the@developing floretsyduring the flower
bud stage. The infloreséence is a dichasial cyme. The
fruit) 0is~a Capsdle coqﬁalning numarous small pfllat seeds.
The fyoung ‘woody shoots bear 10 12 leaves arranged in
opposite and decussate pairs, each pair of 1leaves being
accompanied by two interpetiolar stipules which initially
are closely appressed and protecf the apical bud. The
genus was given the name Mitragyna by Korthals because the

shape of the stigmas in the species he examined resembled



a bishop's mitre (Shellard, 1974). However, the
nomenclature has frequently been confused, the genus being
variously named as Nauclea, Adina, Sarcocephalus, and
Stephegyne but today, according to Ridsdale's recent
revision, they are recognized as follows (Ridsdale,

F978a). :+

The Asian Species :
"

1. Mit;agyna‘divprsifolia (Wall.ex G.Don) Havil.
&zza;fﬁn. jaganica Koord et Val.

2. :If/gégﬂa hlrsuta Havil.
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5 hd par folia (Roxb.) Korth.
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4. Miftra ypa Lotumdlfolla (Roxb.) O.Ktz.
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"syn : M. speciosa Korth.

: Nauclea, speciosa Miq.

(
j Havil.

!l Stephegyne specidgsa Korth.
6. Mitragyna tubulosa (Arn.) Havil.
syn‘: M.'tubulosa Havil.
The West African Species
1. Mitragyna inermis (Willd.) O.Ktz.
syn : M. africana (Willd.) Korth.
2. Mitragyna ledermannii (K.Krause) Ridsd.,
comb. nov.

syn : M. ciliata Aubr.et Pellegr.



3. Mitragyna stipulosa (DC.) O0.Ktz.
syn : M. macrophylla Hiern
The East African Species :
Mitragyna rubrostipulata (K.Schum.) Havil.
syn : M. rubrostipulacea Havil.

: Adina rubrostipulata K.Schum.
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Mitragyna speciosa (Kﬁitﬂl) Havil. is a tree of
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10-25 m in height¥he leaves.are elliptic, 8.5-14 cm

- r
long, 5-10 cnwidef(Smaller at thewends of branchlets)

pointed at thef{f;, rounded or somewhat heart-shaped at
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the base, and aii@ oh the—nerves beneath. The petioles
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are 2-4 cm 19hg; The "Fle yers are crowded in round,

terminal infloreﬁcences (heads) 3-5 cm long. The calyx-
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tube is short and cupyshapeﬂ?ﬁwith rounded 1lobes. The

corolla-tube is 5_mm.. lonq, ﬁmonih, and revolute 1in the

margins. Theqirult is oblong-ovoid and '5-7 mm long, with
;’ o
10 ridges (Qulsumbing, 1951) . '

Various parts of several species of Mitragyna have
been used in"local” folklore medicine for a wide variety of
diseases, such as fever, colic, muscular.pains, and for the
expulsion 'of worms."  'The leaves“of Mitragyna speciosa
(Korth.) Havil. (known in Thai as "Gratom 1leaves") have
long been known to possess narcotic properties and are
chewed, smoked, or drunk as an infusion with opium-like
effects by the native Thai and Malayans for a long time as

an opium substitute when opium itself was not procurable



and used as suppressor of the opiate withdrawal syndrome.
But, 1in large dose it is poisonous, producing vomiting,
dizziness, and stupor. In Perak of Malaysia, pounded
leaves are applied to wounds and whole, heated leaves over
enlarged spleens (Marcan, 1929; Burkill, 1935). In Thai
folklore medicine Gratom 1gaves were also used for the
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treatment of diarrhoea.

The Gratom lgaves a#diction.in Thailand is a very
interesting phenggénéna Ini1926, an extensive cultivation
of Gratom in Thg;&and was récorded,.and an increése of the
marketing of thg“ératomjgéggés (Burkill, 1935). Gratom
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- leaves are much!uéedﬁf5r;ch%w3ng by peasants, marketing

gardeners, and ldbqrer;. i&;‘ﬁhe central and southern

regions of Thailand._ The ad&igts said that it enables

them to endure great fatigue &ﬁd exposure to heat in order
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to increase thear work out -put. They qu work in the rice
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fields, or ddﬂ other manual work from morning until
evening, even “though it may be vefry hot and sunny.
Addicts arey chowever pafradid ©ofothe [raigywhich cause them
to Hé chill easily. Progression to Gratom leaves
addiction is @ dgradual<proceéss) 6fintreasing i amount and
frequency of the drug consumption. 1In 1975, a study of 30
Thai Gratom leaves users was reported (Suwanlert, 1975).
Ninety percent chewed the fresh leaves or took it as a
powder, adding table salt to prevent constipation followed
by 1large volume of water. The leaves were chewed 3-10

times a day which stimulant effects begining 5-10 minutes



later. The wuser described himself as feeling happy,
strong, and active. The Gratom leaves used among Thai

addicts are the red midrib leaves.

In certain respects Gratom leaves addiction
resembles those of drugs with narcotic properties, except
that long-term Gratom leaveéf§q91cts develop a dark skin,
particularly on the cheeks aﬁaﬂiips. In the early stages
of addiction th% addicté can work hard and make good
progress in sqmi—skilledh and unskilled manual work.
However, after;‘p;olonged %ddiction their energy store
often drop ;pé;ause‘;Lof:ﬁ physical and psychiatric
disturbances. ,SidéA éffecq§ﬁ1n long-term Gratom leaves
addiction were l%stgd”aé:drjﬁ?&uth, frequent micturition,
constipation, small;pigék f;;%;, anorexia, insomnia, and

weight loss. The wiphd;awalf?yng;ome included aggression,

tearfulness,hijhinorrhoea, musculo—skéleton aches, and

jerky movemeﬁfg.(Suwanlert, 19753 BéEguse of the harmful
effects which“hay result from the use of Gratom leaves,
the Government (of/Thailand/ passed ' a 1aw!(Kratom Act, B.E.
2486) which came into force on August 3, 1943 and by
virtue ‘of"which it Is forbidden to plant’ the! tree, and the
existing ones are to be cut down. Until now, Gratom is
listed 1in the Schedule V under Narcotic Act,. B.E.2522.
Thus Gratom 1is still an offence in Thailand either to
possess any products of this plant or to cultivate the
trees. However, the measure chosen by the law to control

Gratom leaves addiction has not been found to be



effective, since it is a local plant and the addiction
does not have a bad reputation. The Gratom leaves habit
was noted to be culture bound to the Thai and largely a
ritualistic, rural phenomenon, with village society
accepting male addicts who work to support their families
but not the female addicts.

/.
Phytochemical work on’ the.alkaloids of the genus

Mitragyna arose priyarily from the narcotic properties of
the 1leaves of‘ﬁﬁtﬁégyna épeciosa (Korth.) Havil. which
have been used a%f; drnug aLuse in Thailand as mentioned.
The first phytogﬁg@iqal'ipvégtigation of the alkaloids of
Mitragyna specia’ga’:'(_;‘lfdi:t.;h.)lé Havil. was reputed to Hooper
in 1907 and this/ ;a;-Teéeatéﬂ’in 1921 by Field who named
the alkaloid m1tragynine (Ff;lq, 1921). Following this
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guite an amount of wozk was; carrled out on species of
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Mitragyna from Africa and Southeast A£1a particularly by

Raymond—Hametf{ In the 1960s, moderﬁ“‘analytlcal method
were applied to investigate Mitragyna alkaloids in order
to search: fér| fiocn~opiate anaigesics tShellard, 1974). At
that time the alkaloidal content of different
morphological, ggographical, afid cHronologinal |samples of
Mitragyna speciosa (Korth.) Havil. have been extensively
studies by research workers at Pharmacognosy Research
Laboratories, Chelsea College, University of London, and
24 alkaloids have been isolated and characterized. Among
those, rotundifoline, isorotundifoline, specionoxeine, and

isospecionoxeine- have not been obtained from materials



(mature plants) £from Thailand. The variation between
different batches of 1leaf suggest that geographical
variants and even chemical races may occur in the species
within Thailand while the investigation into the
alkaloidal content from month to month shows that
mitragynine is undoubtedly Fhe dominant heteroyohimbine
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alkaloid together with specidgﬁﬂipe and paynantheine. The
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dominant oxindolera?kgloid§1weré'cqrynoxine, mitrafoline,

mitragynine oxinﬂﬁLéA_B, and speciofoline. The total

number of alkaloi S0 Jtar Esolated and characterized from
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the 10 species ffgénus MPtragyna exceeds 45 and in
addition  there / fa nuvsnber of ~alkaloid N-oxides

(Shellard, Hough oﬂ ahd Resh?, 1978b)
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1t 718 nouéble that mest of the work previously
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carried out have bngﬁione qﬁipg;dried plant materials.

This thesis.éésc:ibes the phytochemjcéi,investigation of
the fresh leabis of Mitragyna specioséfTKorth.) Havil. It
is undertakenﬂiin the hope that it might reveal an
interesting " vatidtien 'in/the ‘pattern jof~ alkaloids f;om

those previously reported.
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