Chapter III
Results

A: Preparation of Mitragynine

with column chromatography, the fractio Ning mitragynine also contained
at least 3 other alkaloid 5 fractic w@ed to subsequent column

chromatographic isolati ( s .\ system to yield single

3 \‘| on, so-called substance A,
S soluble in diethyl ether, ethyl
s identical in hRf values, IR

comf)onent fraction with yeliéWwi

After the completedfe
produced a pale yellowds
acetate, chloroform and

(figure 8, 9) and 1H-NM] with authentic sample of

mitragynine obtained from Mitrad :::.J... orth.. The identification was also
confirmed by 13C-NMR spectrum (ioure e, fit was concluded that

substance A was mitré Jymi thac ‘ shéwn below.

Molecular weight = 398

Figure 7. Structure of mitragynine
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B: Pharmacological Experiments
1. Studies of Analgesic Activity:
1.1 Hot plate test
Analgesic effect of mitragynine was observed as an increase in duration

during which the mice could tolerate standing on a hot plate, which produced

plate significantly prolonged.atenicy of4 ciﬁponse in a dose dependent

A

PE) was shown in figure
14.

In contrast with ,Jantineerceptive. ,\ of mitragynine was not
reversed by the pretreatrr ‘ one figure s, morphine at the dose

of 10 mg/kg prolonged*no latenci i e hot plate test. Naloxone (0.1

mitragynine induced antin e

L.

vﬁ— X

‘

1.2 Writhing te
Mitragyni 1(6) as indicated by a
decrease in m\r@ﬂ ﬂﬁ\ﬁﬁﬁ gﬂﬁpﬁl er intraperitoneally
injection mg/kg body
weight, ﬁﬁi&@?ﬂﬁﬁéﬁﬁi@ﬂﬁﬁﬁ 0.6% acetic

acid solution. Reduction of number of stretch was observed at the doses of 30, 45

and 60 mg/kg (figure 16) The antinociceptive effect of mitragynine is shown in

figure 17.
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1.3 Formalin test
The injection of 20 I of 1 % formalin in normal saline solution into a hind
baw caused pain which could be divided into 2 phases, early phase and late
phase. The pain response was measured as the duration the mice used in licking
their hind paw after Injection, presumably in attempt to relief the pain caused by
\ ’f utes prior the test at the dose of
\ &bup was injected with 0.5 %

CMC. Mitragynine producedsehanaes i of the mice in both phase.

the injection. Mitragynine was inj

16, 30, 45, and 60 mg/kg bedy /e

The pattern of antinocicepti itre ,ﬂ‘:-- is. dose dependent manner.
Mitragynine at the dose g/kg showed significant decrease in
licking time in both ph ' 18y well, ashi trapentoneal injection,

mitragynine given orally s

2. Locomotor activity | .

At the dose of 15 and 3 _ veight injected intraperitoneally,
mitragynine markedly'e mice as expressed
In. term of total distahg € response was dose

dependent. However, atme dose of 60 mg/kg body wei the locomotor activity

became decreas body weight as
shown in ﬁguree%‘ﬁﬂ ﬁyfﬁ i]tat ﬁendol a dopamme 2 receptor
antagonis ﬂ ﬁe of 01
mg/kg haaj ﬁﬁcﬁﬁimg teffect on ocomotor activity flgure

, Can antagonize mltragymne induced increase locomotor activity. (figure 22).

3. Core body temperature
. This study indicated mitragynine induced hypothermia in mice.
Mitragynine, at the dose of 30 and 60 mg/kg, significantly decreased body

temperature. The hypothermia can be observed 30 min after injection of
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mitragynine. The decrease in core body temperature was a dose dependent
manner. Mitragynine at the dose of 60 mg/kg body weight significantly decrease
core body temperature more than 1 degree Celsius (figure 23).

4. Rotational behavior (Turning behavior)

6-Hydroxydopamine (6-OHDA\ ptaken into dopaminergic neurons

In substantia nigra resulting i the neurons by virtue of its

@e hypersensitivity of the
dopamine receptor in th{ | 1atum, causing imbalance of

/.. ..,.\N\.

\.'- t1ate between dopamme

FEAN

In this experiment, 6-OHD 1 wasiinjected with 0.1 mg/kg body

'F-F

strong oxidizing propert

movement especially or dopamine releasing

agent. The induced rotatigfial dbat

AC mst induced contralateral

%
n!'.'.‘-'.
i 4 ﬂda-d
rotation whereas dopamifie rgles ip ent
gﬁﬂ
'\Jﬂ

agonist or dopamine rel€asidg doe

e 1at to rotate ipsilaterally.

T 2
weight of apomorphine subcuté' cously € day until the constant rotation
L e ..'lj",hﬂz A
occurred. Mitragyninesinjectéd int neall ndose of 15 and 30 mg/kg

body weight ,did not 113 \¢ tiona]ly, pretreatment

se of and 30" mg/kg body @ight (30 minutes before

Z;j;ffhiffﬁﬁ%fﬁlﬁﬁﬁl SN =
e RN DIRUNNAI LA,

The content of endogenous amines were determined by using HPLC

with mitragynine at themj

isocratic separation and electrochemical detector with varying pH and
composition of the mobile phase. Figure 25 showed chromatogram of biogenic
amines and some metabolites. The HPLC system used in this study succeeded in
separating and identifying the mixed endogenous amines in the sample as well

as in the dialysate. The chromatogram of brain dialysate showed that the
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dialysate contained detectable neurotransmitters and some metabolic products of
neurotransmitters (figure 26) i.e. DOPAC, HVA and HIAA. The former two are the
metabolic products of dopamine and the other is that of serotonin. The standard
curves of DOPAC, HVA and HIAA were determined (figure 27, 28 and 29
Iespectively). Mitragynine at the dose of 15 and 30 mg/kg body weight given

Intraperitoneally did not produce a 1y \discoverable effect on the levels of these

ulpiride were used as test

.‘ u\\
,

Mitragynine, yohin

substances. All of this subgtagcs D vély to dopamine 2 (D2)

receptor as shown by a ‘decges mr& bind; ~ spiperone to D2 receptor.
) ,1 JA

Mitragynine, at the concentrz on_o ..-:a ¢ 04 replaced the binding of

spiperone by 40 and 100 % resp

cively. I-eoy parison, the control antagonists

produced competitio M), 3 10 ), sulpiride and

bromocriptine (both >£0% at 10 ) (Ggute 33). X

g 5
sesnen SUEANINNGINT
B G (0 R

animal depending on type of animals. The behavioral changes that occur is called
serotonin syndrome such as head weaving and head twitch in mice.(Grahame-
Smith, 1971) Mitragynine ,when given to mice, did not induced serotonin
syndrome neither head weaving nor head twitch. Mitragynine at all doses also
did not show any inhibition of 5-MeODMT induced head weaving (figure 34). In
the other hand, head twitch induced by 5-MeODMT was inhibited when
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pretreated with mitragynine in dose dependent manner (figure 35). Mitragynine
at the dose of 20 and 30 mg/kg showed significant inhibition of 5-MeODMT
induced head twitch.

8. Effect on Single Neuron: a microiontophoretic study

Mitragynine, when apphe ta i /c je cell using microiontophoretic
method, did not show any effec: _'~ i» / fe*0isPurkinje cell. On the other hand,

GABA and serotonin inhibited the po

; eﬁof Purkinje cell (figure 36)

and mitragynine did not"al - “‘»"'*'J_-h erotonin on firing rate of
"\

Purkinje cell (figure 36).
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Figure m

frared spectrum of mitragynine in KBr disk.
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Figure 10. mMR spectrum of mitragynine in CDC]
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Figure 20. Effect of mitragynine on locomotor activity.
Mitragynine was injected intraperitoneally. 0.5 % CMC

was used as a control. *p<0.05 compared with control
(n=9)
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Figure 21. Effect of haloperidol on locomotor
activity. Haloperidol was injected intraperitoneally
using 0.9% NaCl as control.*p<0.05 compared with
control(n=9).
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AUBINENINEGINS
Figure ﬁﬂc&ﬁimglm : Mt;li nxggl/nfluiﬂpontaneous

firing rate of Purkinje cell Horizontal bars indicated administration period of

mitragynine (MG), GABA and serotonin (56HT).
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