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ABSTRACT:

« In the present investigations, the samples 6btained
from Bomohs were examined for their properties which were claimed
that can be used in the management of narcotic addiction. These
were studied from various aspects of the narcotic addiction in
the mice. A1l together six samples wers studied and were labelled
as Sample I, Sample II, Sample III, Sample IV, Sample V and Sample V

- Mo_i'phine tolarence in mice were induced by a single-
dose as descrived by Jacod J.J. et. al., (1972, 1974). The preci-
pitated withdrawal syndromes weepe induced using nalorphine, the

narcotic antagonist,

'« Both samples I and II are able to supress the precipi-
tated withdrawal jumping in mice and the most probable pathways
are via dopaminergic system.

The rest of the eampiea are not able to supress the

precipitated withdrawal Juamping in mice.

- inalgesia property of the samples are evalunated ssing .
the modified hot plate method. This assessment are based on the
reaction time shown Sy the mice. The results indicated thet the
analgesia properties of the samples ,aré varies from one to another.
Sample I has longer time af the analgesia property of morphine,
Samples II and IiI about the same of analgesia time of morphine,
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Samples IV and V having shorier analgesia time compared to morphine,

and Sample VI has less or no effect on analgesia time of morphine.

- General behaviours of the mice treated with the
samples also examined. This make use of hole-board test whereby

the number of crossings, the number of dippings and the number of
preens were evaluated, Besides this, the spontBnecus motor activity
also assessed ¥ using the animex Sctivity meter.,

411 the samples tested are capable of increasiﬁg the
exploratory behaviours which were lowered by the morphine. The
spontaneous motor activity on the other hand, were decreased in
the presence of these samples, Thus, the raising in spontaneous
motor activity caused by morphine will be decreased by all the

samples,

- Xolly {rectal) temperature of the mice were examined
using the tele-thermometer, Morphine will cause the lowering of
the body temperature. On examdnation of the samples - all of thenm

are capable of increasing the body temperature of the mice,

=« All the samples also elevated the respiratory depression
caused by the morphine. The state of alirtneaa angd irritability

also increase in the presence of all these samples.,

- Xone of the samples contaln opiates, tropane alkaloid,
rowalfia alkaloid (reserpine), ergotsmine and yohimbine.
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1.

INTRODUCTION

Drug abuse especially narcotic type of drug is currently
viewed as a worldwide problem and this deleterious effects lead to
drug addiction whereby dependency and tolarence developed. According
%o Vorld Health Organisa tion (¥HO) definition, 1957 - Drug Addiction
is a state of periodic or chronic intoxication produced by the repea-
ted conaugption of a drug (patural or aynthotic).xta characteristic
include; A

- an'overpoworing desire or need (compulsion) to continue
taking the drug and to obtain it by any means,

« g tendency to Increase the dose. _

- & psychic (psychological) end generally a physical depen-
dencoron the effects of the érng. |

- detrimental effect on the individual and the socisty.

The disturbance i.e, withdiaval or abstinence éyndromea are made up
of specific arrays of symptoms and signs of physical and psychic

nature that are characteristic for each drug type - Pddy et. al., 1965

If one get *hooked' to specifie drug, the dependency then
developed. According to ¥HO definition, 1969 - Drug Dependence is a
state, psychic and sometimes also physiéal, resul ting from the inter-
action between a living organism and a drug, characterized by beha-
vioral and other responses that always include a compulsion to take
the drug on a continuous or periodic basis in ordér to experience
its psychic effects and sometimes to avold diamcomfort of its absence.

*
Tolerence may or may not develop and one person may dependent on more



than one drug.
The WHO also defined mome other terms related to the drug
dependence and tolerance. ‘

- Physical dependence is an adaptive state that menifests
itself by intense physical disturbances when the administration of
the drug is suspended or when its action is affected by the adminis-
tration of a specific antagonist,

- = Paychic depsndence as the intense craving and compulsive
pertuation of abuso to repeat the desired effect of a drug. |

- Tolerance as the phenomenon of dose increase to maintain

the drug effect,

Narcotic druzs such as morphiho, heroin and their deriva-
tives lead to dependsnce all have in common the property of producing
a rapid hightening of mood, or reduction of teﬁsi.on, ‘followed by a
feeling of 'let-down'; whioh in turn can only be relfeved by taking

more of the same drug.

Treatment of the drug addiction is not that simple. It
involved the treatment of the physical a= well as the physiological
of the drug addicts. Beaide’ this the pericd of treatment may eméends
for a long period of time, Severalﬁttem;&is have been made to improve
the treatment, but the effectiveness of thet still being questionable,
Al thoush there are so nany methods of ‘treatments available, the basic
conceptualization of treatment techmiyue employed by modern meaicine

involved the following procedures,

+*



Heroin maintenance > Mathadone maintenance —————>

Apomorphine ~——s Propnalol >

Acupunture ——————5 Hlectrosleep ———> Biofeedback ——>
Hypnosis > meditation

. In Malaysia, beside modern treament avalilable in the Drug
Pohabiliwon Centre and other form of modern modalities cnployed.
the role of Traditional Healers or 'Bomoh' so far can be considered
one of the method which help to treat drug addicts., There is evidenc
that some drug addicts in nalayaia has h:med to the traditional
healers, particnlarly H;lay Bomoh for assietance 1n the treatmcnt
of their narcotic addiction. Althongh not nuch work has been done
on Bomoh. the one which initiated and studiod by Kris Heggenhugen
show that the Bomch in some way or another help to cure the drug

addicts in order to 'kick-out' their habits.



l.1.

Review on precipitated withdrawa) (ebstinence) syndromes:

~ Since the major part of this investigation involved
the use of precipitated withdrawal syndrome as the ‘main dodel’
andAnlno for testing the Bomohs' Samples, it is deemed important

and necessa ry to gel a general review of this phenomenon,

The morphjna abetinence syndrome or withdrawal reaction
is precipitated by any termination of morphine administration or
by injection of antagoniast. From this point of vici, the whola serie:

of this investigation make use of X¥orphine Antagonist,

Morphine antagonists are compounds which blockvor
reverse .the agoniaiic effect of the opiates (worphino). Clinical
application ns an ‘antidote' for acute narcotic intoxication by
reversing narcotic depreaéanﬁ effects and for treatment of addiction
bj‘ﬁléckiné”tha effect of self-administration of narcotie. The
pharmacological effect of narcotic-narcotic antagonist combination
depends on the compound which are ueed, ratio of the sequence and

the route of their administration.

For this purpose in this invastigation. the morphine
antagonist used is Nalorphine - that is Falorphlne hydrobromide
Injection B,P,, under the tradename Lethidrone. The morphine addic-

ticn is induced by a single dose inj%ction of morphine,



| Many invﬁatigatora have attempted to explain the
abstinence phenomemm by implicating the interactions batwoen
narootic drugs and the proposad '‘neurohumoral transmiiters' or
'modifier', for example Serotonin, Nora&rena.lin, Dopaminc. Pros-
taglandin ana"Acetylcholine.(ray et. al., 1968; Schwarts and
Eidelberg, 1970; Collior et. g.;.. 1972; Pinaky et. al., 19733

o et. al., 1973) Interaction between morphine (and related

ae,ents) and acetylcholine have becoming incroaaingly implicated,
but the findings in some respects have been confusing and apparently
contradictory (Crumbach, 1969; Cromlend, 1970; Fuentes, 19703

Frederickson, 19T1; Pinsky et, al., 1973; Collier et. al., 1972;
wel eot. el., '1972;_ Bhargava and Way, 1972).. If is generally agreed
that morphine end related agents acutely inhibit the release of
acetylcholine from various sites (Paton, 1957; Schaumarm, 1957;
vrederickson and Pinsky, 1971; Belesin and Polak, 19653 Sharkawi
sd Schulman, 19693 Jhamandas et. al., 19T1), and it hes been postu-
1nted thet the withdrawal syndrome could result from excessive
release of accumulated ecetylcholine stores onto superzensitive
receptors (Paton, 1963, 19593 Collier, 1965, 1968, 169; Pinsky
et. 2l., 1973). Attempts at modifying the withdrawal phenomenon
with cholinergic drugs, however, have' not always produced results

conztantly consistent éith the postulation. Fuentes, 1970 reported

that physostigmine increase and atropine lessans the saverity of
the morphine withdrawal syndrome in rats while Grumbach, 1969

reported that oppobite effects., Rhamken, 1968 claimed that *cholino-



iﬁf&oé' péoQidéd reliQf from withdrawal strees in human. Collier
et, al., 1972 found biphdsic effects of tregﬁment with atropine
withdrawal precipitated by naloxone in rats. Frederickson, 1971
and Pinsky et. al., 1973 found similiar biphasic effect with
atropine , mecamylamine and their conbinatiob on the morphine
abstinence ayndrome in rats. The same anticholinergic druga were
found to diminish response to naloxone-precipitated morphine withe
drawal in mice (Jhamandas and Dickinson, 1573) and to attenuate
the severity of autonomic upset in rats undergoing naloxone-

precipitated withdrawal (Jhnnandaa ot, al., 1973).

It appearod vorthwhilc to oxamine the role of 5-hydroxy-
tryptamine (S—HT. serotonin) 1n the genesis of morphine tolerance
and dependence. ¥olecular modela of morphine and 5-HT exhibit some
degree’of complementariness, and the two compounds appear to be
antagonistic with respect to their effects in the peripheral (Medakovic
1959)3 Gyerask and Bindler, 1962; Kosterlits smd Lees, 1964) and
central nervous syastems (Caddum and Vogt, 1956). The administration
of 5-KE7 or its metabollic precursora attenuated the ahstinence syn-
drome (Huidobro et. al., 1963). Collier, 1965 proposed that an adape-
tive increase in the supply of receptors’fbr-a particular neurchormone
may occur if morphine scts efther by reducing levels of an excita-
tory transuitter or occupying the receftor sites, Among the seversl
neurchormone he congidered which might oppome morphine, Collier
mentioned 5-HT, and he aleo pointed out thet the ceniral effects

of 5«HT precursor, g-bydroxytryptophan. are gimiliar in certain



respects to tha abstinence syndrone.

Several reports said that brain levelé of S5«~HT in the
rats and dogs remain unchanged after long-term morphine treatment
(Cocﬁin and Axelrod, 19593 Gunne, 1963; Maynert et. al., 19623
Sloan et. al., 1963). Such measuremeni reflects essentially the
ataady-atgto level of brain 5-HT resulting from equal ratés of
synthosia‘and efflux, and conceivably, the dyn#mic aspecta of 5-HT
metabolism could ha§o been altered‘without neceaoérily affectdng
ite ﬁat concentratioﬁ in the central nervous system. A comparison
of the rate of brain turn-over of 5-HT between tolerant and non~
tolerant mice indicated that tolerance and dependence to norphino
was acoompaniéd by an ingreaﬁed rate of brain S-HT (Wa&#gj:_g;.,

1968), the present study confirms and extends these findings.

The role of catechdlamine as central transmitter in the
morphine withdrawal syndrome has been the subject of a serles of
investigations (revkews by Collier, 1973 and Way, 1973). The results

concerning the catecholamine are very contradictory. On the other

hand, catecholamine are supposed to protect from nmorphine withdrawal
(Matilla{gﬁ;_gl..u1968). while on the other hand, central catechol-
amine are assuned to be essential for the full exprassion of the
abstinence syndroms (Maruysms and Tekemori, 1973). In some of the
genesis of the spinal cord sians ofvwithdrnwal catecholaming seem

to play no role (¥artin et. =1.,1767). Keports on inhibition of
abstinence signs by amphetamine (Hoffmeister and Schlichting, 19723
Kamel et. al., 1573), coca ine (Hoffmeistar and Schlichting, 1373),

miu’ypttline (Kafnei et, alo. 1975). L’mpﬂ (ﬂuidObm Ot‘ ﬂ.. 1%})1




pargyline -(Altenburg end Kuechinsky, 1971) and iproniazide
(Maggiolo and Huidobro, 1962) are difficult to reconcile with
other data (Schwartz and Eidelberg, 1970; Maruyama and Takemori,
1973; bBhargawa et., al., 1972; Pozuelo and Kerr, 1972) indicating

that inhibition of ecatecholamine synthesis dimimishes withdrawal

intensity or at least some sisns of it,

On the other hand, other authors af ter inhibition of
catecholaminergic méchanisms observed no effects on vithdinwal in

rats (Gunne.et. al., 1969) and monkeys (Segal et, g;.. 1972) or

even an increase of some rithdrawal signs in doge (Gunno, 1965).
Enhanced precipltated withdrawal was foune in mice after pre- |
treatment with 6-hydroxydopamine, & drug which induces degeneration'
of catecholamine-nervu‘terminals (Friedler et. al., 1972). One
reason fbr such discxepandies might be that in the various investi-.
gations different withdrawal signs were cénsidered., thile in mice
Jumping was usually evaluated the results obiained in rats were
bazed on a series ol signs. The ranking of impertanee of which
varied fron suthor to author. Morever, withdra.al was precipltated
in enimals that had developed quite different degrees of dapendence,

which mizh$ he another reason for the/contradictory resul ta,

rs

Aa far as we can see from ahove investigations, the
morphine abstinense nyndroﬁe are related to the biochemical-
changes and also fto neuroanatomical areas taking place in the

brain or rather in the central nervous system,



On the physical view, the most characteristic figure,
precipitated abstinence syndrome in mice charactsrised by
defeacatiqn, urination, increased motor activity and exﬁloratory
bahaviof,‘fremors, sonetimea convulsion and the moat characteris-
ticaily by 'stereotyped jumping' (Way, Leong and Shen, 1969). The
wifhdrawal sjndfqma seenvin narcotic addiction is believed.to be
a counter adaptive response to the effects of frequent repeated
administration of high dose of the narcotic drug over prolong
period of timg, The body‘in general and eapecially the central
’nervous system has developed an adaptive beqide being induced by
the narcotic drug to maintain its homeostasis, and thus, uuddeniy
withdrawal narcotic drug will results in a stite of latent hyper-
excitibitity, These will then give all sorts of withdrawsl symdrome

either related to psycholozically or ewen to ﬁhyaiologicaily.



1.2,

Naicojgcléddicti&h iréatu&nt nodalities as practised by Bomohsi

There is not tﬁo sane way the Bdmoha used to tr?at
their patients. There is no standardization but similiarities can
be observed. All Bomohs use one or more medicinal 'teas’ during
the detoxification phase. Such concoctions are given regularly
for periods 'hich‘vary from only three days to periods which
extends as longQ’aa one'tb three montha.‘S&nco'the<majotity of the
Bomohs are Muslim in religion, s part of their treatments prog- .
rammues a spifitnal components ars included, which involved the incan
tations from the ‘Holy Xoran' as well as religious teaching sessions
and the incultation of regular prayers and the reading from'tho
'Holy Xeran' verses. Some BOhohs perforn special 'hatred charms'
(pembency ) againg} the narcotic drugs and also glve somorgloapsing

baths and massages.

Also the Bomohs unwilling to reveal the exact ingrediem
of their medicinal concoctions. These concoctions appear to vary
from simple mixture to extremely complex ones. "he most they saild
is, 1t contains a components of ﬁarbal leaves, roots and tubers,
Those shom that their methods and the way they prepared these

concoctions are closely guarded secrets,

-,

Lerides that, some concoctions also given to the
patients in order to 'strenghtening the bones of the hody' and makin,
the body %o 'reﬁéin.proper oxygen flow', In addition, some type
of 'olly mixtureg' alaso given for gastiric pain and also to assist
in restoration of appetite and also for strengtening the body on

the whole,



105.-

Bomohs' Samples Investigzated:

SAMPLE T =~ Ssmple I was obtained from Bomoh Radin Suratmen,
' " of Datuk Keramat, Kuala Lumpur,
‘= 1t is & browmish colour solution, contalning dissolved

'particie‘{ ¢nd it {8 non-snelly (odourless).

SAMPLES II, IXI, IV, V and VI - were obtained from Bomoh Norizan
. of Segambut DPalam, Selangor, o |
SMLE II - a dirty pale black suspension, whtreby fine particled
‘ suspended fn the solution. ¥nowm as "Triphola Churna',
and to be drunk by the addicts.

SAMPLE II1 « a dark black solution without suspended particles,
_ ¥nown as 'Ubat Alr Barkath' and 1t was claimed to be
, amin};; the digestion of the atomach. To be used during
detoxiﬁca_tion period as drinking vater,

‘ SAMPLE IV - a gemi-sclid form, hléck in colour with an oily layer.

Xnown as 'Basmah Alr', and to be drunk hy tﬁe patients,

SAMPLE V = 1is a black semi=solid form. ¥nown as 'Mahjun Akali',
it was claimed to be useful to increase the appetite

of the patients undergone treatment.

SMPLEVI - 1t is a pbwder form with some small and coarse parti-
cles. known as ‘'Serbuk Kari' (curry powder) and to
dissolve in water. To be used as drinking water, It is

yellow in colour,
[ ]



2.1.

- Ak

PARMACOIOGIC AL _INVESTIGATIONS!

Onantitative methods for measurement of narcoikic abstinence:

‘The procedurs employed to produce the single-dose tolsrance
in mico‘during‘thia investigations are as described by JoJ.Ce Jacob

_’__t,gv _ﬂ}.’ 1974.

Halorphire, the narcotic antagonist is used in order to
preclpitated the abstinence syndrome in the tostad animals, which

wvere mice, By giving this antagonizt to the mice, the narcotic
tolerance will be revemsed and inC Musé churesteristic phenomenon
observed during this withdrawal syndrome is the 'stereotyped

Jumping® shown by the mice.

The jump is defined 28 the response shomn by thc mico
in which all its paws are off the ground at the same time, The
rumber of Jumps made by the mice after administration of the anta-
gonlst 12 used as a measure of the withdrawal syndrome. This
single~dose method in some specific condition potentially valid
for quantitative comparisons of petencles of the antagonist in

rrecipitating abatinence and preventing 1t,

Reaide this, the effect of Homohs' Samples on thias
precipitated withdrawal Jumping alzo investiyated, This to
evaluate the ¢ ffectiveness of the samples block the precipitated

withdrawal Jumpirng whereby can be uped in freatment of drug addicti



Also investigated in this area, is the presence of
Brain Modifying Aainea w'hich will affect the precipitated with-
drawal Jumping shown by the inicc in respoct of stereotyped
jumping. Further 1nvestimtions included the sdministration of

Pomohs" Samplea 1n the presaence/the brain modifying amines, / of

Lrain Modifling Amines useds

i) I-3,4-dihydroxyphenylalanine (I-Dopa). _ ﬁ

L~Dopa is a precursor of dopamine, The precursor is uded
 instead of the dopamine itmelf since dopamine if injected parente-
rrlly is not able to cross the dlood brain barrier becaunse it is

0o polar. By injeoting lL-Dopa, the brazin content of dopamine will
then increased, Dopamine is suggested to be an adrenergic trans-
mitter of the catecholamine-type in the central nervous systenm,
Dopamine hes all necessary characteristics to merit ita conzidera-
tion as a neurotransmitier end its neurologigal actdvity is specific
to certain brain structurea such as extrapyramidal syetem and

corpora atriata (Sourkes and Toirler, 1368).

The syntesis of dopamine follows the pathways as

shown halow:

cooht | Qoou | 6
HO‘C"‘%"NHz %C’C"N“I HQC#C“:“ ﬂH_z
A tyrosine 3 df.?i‘_;____} a
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41) X-meihyl-para-tyroaine( £ =MPT),

......

deplate the noradrenaline content of the brain. This effect is seen

in almost animale species. |

Its sotion in respect the depletion is by inhiBiding
the rate limiting enzymes tyrosine hydroxylase and subsequently
inhibits the formation of dopamine and noradrenaline. An investi-
gator Spector at.-ol., suggested that X.-MPT decreases the
catecholanine level in the brem stem and the caudate nucleus.
However, & aingle dose of X=MPT is not sxpected to lower tﬁo

noradrénaline content levels appreciably.

i1 =hydrox tophan (5-HTP

5-H7P i3 a precursor of the serotonin (S-hydroxy-
tryptamine). It is given to increase the serotonin levels in the

brain. The pathways of the aynthesis is shown below:

A cood C‘ ooy
C,\*:.‘}‘\4 -, fe) _ ' cHy-CH -
~ hydroxylase \
H
- ! 5=-HTP
decnrboxylaao

TRYPTOPHAN , l
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iv) Para-chiorophenylalanine (PCPA).

FCPA 8 a potent depletor of serotonin i. the
experimental snimals. Koe and Yelseman, 1966 reported that
PCPA is ablé 1o lewer brain catecholamines but serotonin levels
sre far more drastically reduced, FCPA can deplete total brain
serotonin to 107 or less of the noimal values and the concen-
tration remains at this level for a few days aff,er drug adninis-
tration and clowly 2eturns to normal level over a time of tom
days. PCPA isithought to inhibit serotonin synthealz by blocking
the enzyme tryptophen hydroxylase. The hydroxylation step is the
rate limiting step in serotonin synthesia,l harze the synthesis

of serotonin is markedly redused,



2.2. Technique for evaluation of analgetic druzs in animalss

Analgetios are compounds which 5llay pain, Pain can
be conzidered as a response to a noxious stirmli which results
in a state 6f discomfort of the organism or animals. This dis-

comfort can be graded from mild to agony.

All of the Bomoha' Samples are tested for their
analgesic properties. Thesa samples are igjected tn the tested

aninals, i.e, mice and their anslgesic properties are evaluated.

There are meveral methods for the aassessment of
the anslgesia testing, They are divided into heat, prossure,
cherical or electrical method, vhatever methqda are used, some
criteria are necessary in order to'tsst this anal;esia properties,
Goetzl 53&_5;.. 1943 described a series of criteria which are

necegsary for a useful test procedure:

- pernit quantitative determination of threshold

values of stimuli.

- bnild information on at least discernihle
differences batwesn the intenaities of two stimuli at every roint

within the rangs of useful iniensities.

~ ha applicable to bLoth man and animal,

~ 1f different qualltilen of pain exists =~ the

anzloesinetric methoda should quantisatively determine each quality.

*



Heat, pressure and elecimicity as antalgetic stimull are glmost
exclusively directed towsrds the evaluation of the narcotic

analgatic activity,

For its simplicify, the heat (thermal) method was used
for this purpose. Hea t method has been extensively used for the
analgesia testing. The first luvestigators using the heat method
are Yoolfe and }Mc Donéld, 1944 - Qhere the used or 'hdt-plate'
method ie introduced. Degin on this heat method, soﬁe other
modification has been done by Eddy Leimbach, 1953 &nd by Grotto
and Sulman, 1967 -~ where they made use of hat-plate method

with modifications,

‘ Yor purpose of this investigation, where Homohs Samples
wre tested for their analgesic properties, the hdt-plate with
modifications was used, The faat animales are subjﬁcted to thermnl
stinulation by placing them in a metzllie cylindaf in which was
placed in water-bath maintained at 55 + 1°C. The renction time
is based by the time the mice iry to lick its hind paws of by
jumping ont of the cylinder. The exposure time was limited to up

two ninutes in order to avoid tissue damage,



2.3, Evaluation of sponfaneaus motor activitys

Several techniques for measurement of spontaneoua
motor activity or, nmore briefly, the spontaneous locomotor
activity of small animals have been described. Aa'cmployed
by Steward in 1898, the deviae known as revolving drum, or
activity wheel was used, This method essentially consists of
a centrally pivoted drum-shaped caze in which the animals is

- placed son. that 1ts gross moverents are transformed by the
drum into revolving motions that are counted within a epecified
Interval of time. The main drawback of thia mejhod‘is that very
minimal movaméﬁtn cannot be recorded and also suitable for

meagurement of drug-induced rather than increase of motor activity.

Ritchie, 1927 has described and employed another
methqd, designzted as the 'swinging caga', this consiats of
a cége rosting upon pneunatic sockets connected by tubes to a
pen writing on swmoked paper. wilbur, 1936 and Xunt, 1939 proposed
some minor variations of this apparatus, mainly conslsting of a
gpring system on which a cage was suspended to allow for swinging
to be initlated by the movement within the cage. In contrast to
the rotating drum, the swinging cage is very efficient for recor=-
ding and mesmsurement small arinsl movensnts and tremors, but it
Is nquite unouiteble for the careful meacurement of extensive

groag novenents,

14



For this purpose, new apparatus was used. If is based
upon a series of eiectromagnetie fields which are modified by
the animal‘'s passage within iheh. This sy;tem, completed hy a
counter and a'timef,’it is4quitelsensitive énd contain no tdead=-
ground’s howgve:, it asunot record tremor in small animale, which
is often an importaﬁt aspect of locomotor capacity, This apparatus

known as Animex Activity Xeter.

From a general point of view, the ideal apparatus for
the measurement of spontsneous locomotor activity must have the

following charucveristicas
- sansitive to every type of animal movements,

= gensitive to the slightest changes in the animalls

activity and movements.
- without any dead-ground in its functioning.

- constant in its function.
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guantitetive methods in testing the expioratory behavioqg:

The aamples tn?en from Bomoha also tested for its effect

on the nice on its explaratory bahaviour.

fxploratory or arieniing reflexes, essentially consists

of & responoe mode by an anims) to novel or unantieipated sti:ulua;

the reaponse involves cessation of ongoing activity with an
attentional shift to the stirmlug sourse, Such a reflex is charace
terized by the fauct that, if {the frequency of the stimulue pressn-
tatdon is increased within @ brief intervel, the orientin; respcnse
gradualiy ﬁiséypanrs. The reaﬁonée nay re#ppeax if the stimulus

is representeﬁ, for inatanbe. or the fbllowing>day; but, zfter =
series ﬁf éﬁbsequent’reinforcement and extinctions, the resbonse
permenently fades (Berlyne, 156C) as it graduslly loses its

propertiaes of uniqueness or noveliy.

n the same basis, a rat 15 more inclined to maintain
intareat in an object or situation ihat ha$ not previcusly been
experienced in the experi@ental.situatioﬁ than in some conditiove
Just explorad within the previous ten minutes {Bernlne, 1950);
slmillarlyy  an animal meintained in a new environment develops
& mode of bahaviour orientation towards exploration of the
charactoristics of such an environment. Also in this enae, the
sxplaratopy, or orienting reflex dininishas and tends to disappear
when the axperinmental situation is repeated in-time (Rerlyne, 19503

Mon t;,mhn’y, 195 3.)



It also rram clear that, axpioratory behaviour iz baged
upon & seriec o central activities, among which emotionality
plays a prominent role. In fact, £ll of those factors capable
of leading to increase in the arcusal lavel, such as painful,
fear, range, noise, diatracfion from an exploratory task, etic,,
tend 1o render both man and animals less inclined to becomé
aware of the novelty or complexity of the stimulus (Chapman and

Levy, 19573 Hayward, 1963; Thompson and Higgins, 1958).

In this investigation, the method employed is adopted
by Boiesier and Simon, 1962. 1964 ., This method is known as
hole-board test, the mosi vseful set-up to study animal behaviour

in a free environment,

The measure nf'éctivity is iepreaented by the number
of holep explored by the mice by inserting fts head into the holes
in specific tima, The control mice recorded to be compared with
the xreafed mice. Femide this, the number of crossing made by

the mice on the hole~boaurd alao rencorded,

Laving done these investigationd, the results will
rlve aoma explanations about the explofatory behaviour of tho

nice aftor being treated with the Bomohs' Samples,
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Tﬁe samples obtained from Romohs are tested for the
presence of alkaloids, As mentioned earlier, in Introduction part,
the corcoctions prepared by Bomoha are varies from simple to
extiremely complex mixtures. “Yost of these prepared from herbel
leaves, roots and tuhera. s, the main sources are the plonts,

hie Investigations, try to identify the alkaloids content.

Before this, o general reviews abour alkalolds 2re

deemed important in order to undersisnd the. subjects,

Ceneral charactleristics and properties of alkaloids,

tha chemistry of alkaloids become more intereating
subjects since ths isolation ofAmorpnine by fertuner, 1817. Since
that, severzl hundred alkaloidg have besn isolated from wvarious
plants and chemical constitutions for many of thesa have bheen
elicudated. Thousands of different planis species have been {inves-
ti.0ted within the past &wo decades for the alkalolidal conmtituents,
Bowever, ouly & relatively suall nunmber among 2ll known alk:loids
Y currentiy of importarce from tha therapemtic or pharmacelozienl

roint of view,

The alkoelolds have beenvtvuditionslly treated as a
tereup ', and yei theve Ras bean no ctatisfactory definiiien of an
alkaloid, “his is mo, becausge the ferm slkaloid is not a chemical
dssimation nout rafher a nare traditionally and acespind for a

croup of nitro.enecontaivning, basic subsianne from planiz with vather
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widely different chemical constituiions. Neverthless, there are
several cornon reatures snd attributea, which, to a zreater or
lenser degree, nre assoclated with or possesed by the compounds
known élkaloida. cases of exceptions to ene or more of these

features can be cited, ™a features are as followed:
- alkalolds eve more or less compounds producéd by plants,
~ they contain nitrozen in the nolecules.

- many, probably mosi, alkaleids sre derived, in their
blosynthesis, at least partly from various amino scid as theit

direct precursor.
~ they are bosic {alkaline) 1. resction.
- they are usually soluble ir number of immisible organic

solvenis, tnirather insoluble in watzr,

= wahy of then are preipitated by certain re~gents.

- g number ol them glve more or less characterisiic colour

raactaun with certaln resgentis.

- moot of them are susceptible to destruction by hent;
zouunber of them mmdergo deconposition or desradrtion by sxposure
to air endfor light.

- a great number of alkaloids show pronounced pharmaco-

logical actions on various oryans end tiagsuea of man and aniasls,



4. EXPERIMENTALSS

4.1. Experimental animals and environment.

Mice used throughout this study are obtained from animal
house of School of FPharmacy, Universiti Sains Malaysia. They were
weighing between 25 to 30 zrammes, They were fed on food pellets
and water ad 1ibitum, The expewimenis were done in the Pharmacology
Laboratory and the room tempetature is 25 + 1°C. |

4.2. Prugs and routes of administration.

Morphine - Xorphine sulphate B.P. (May and Baker) in powder
form. 200 mg, of powder is dissolved into saline.
" The volume was made up to 10 ml. The stock solution
containing 20 mg/ml of morphine sulphate,
Dose administered 100 mg/kg s.c.

Nalorphine - Nalorphine hydrobromide injection under tradename
Lethidrone (Burrough Wellcome & Co.). 1 ml. ampoule
containing 10 ng/ml.

Tose administered 75 mg/kg i.p.

L~-Dopa - L-p=3,4-dihydroxyphenylalanine powder (Sigma Chemical
Coe)e 300 mg. was dissolved in few drops of conc. HC1
volume was made up to 10 nml, with saline,

Tose administered 300 mg/kg 1.p.-
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