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SUMMARY

Opioid dependence is a chronic disorder that produces changes in
brain pathways that remain long after the patient stops taking the drug.
These protracted brain changes put the dependent person at greater risk
of relapse. Detoxification can be successful in cleansing the person of
drugs and withdrawal symptoms; it does not address the underlying
disorder, and thus is not the adequate treatment. Maintenance with
methadone or naitrexone is the usual practice in the long-term
management of opioid dependence but both drugs have their own
disadvantages because no single medication is appropriate for every
individual for treating their opioid dependence, it is important that clinicians
have a variety of the therapeutic agents available to them.

Calcium channel blockers, such as verapamil, diltiazem, nifedipine,
nimodipine, and felodipine are useful drugs being used in cardiovascular
disorders, such as hyper-tension, arrhythmias, and ischaemic heart
disease. Research on calcium channel blockers has proved their
therapeutic potential in a variety of disorders such as asthma, diarrhoea,
premature labour, and diseases of central nervous system such as
epilepsy, and opioid dependence. Modern drugs are not only expensive
and beyond the reach of majority of the population of world but also have

multiple side effects. Hence there is a need to explore such drugs from



indigenous sources and to observe if combination of desired therapeutic
efficacy exists in nature.

Nigella Sativa is in use for the treatment of variety of ailments since
ancient times. Research has based its many effects on their efficacy of
blocking calcium channels. As calcium channels have been tried for the
treatment of opioid dependence, so Nigelia Sativa was used in this study.
This study was carried out on 50 patients who were divided into two
groups. Patients were admitted for 12 days and then weekly followed up
for 12 weeks.

Each patient received placebo orally during day-1 and day-2 of
admission. Thereafter Nigella Sativa was given to the patients from day-3
of admission to eighth week. Then the dose of each drug was tapered off
during 9" and 10" weeks and then no treatment was given during last two
weeks.

It was observed that Nigella Sativa showed a rapid improvement in
signs and symptoms of acute opioid abstinence. It was also observed that
Nigella Sativa prevented the development of significant craving and
retapse. It is concluded that Nigella Sativa is effective in long term
management of opioid dependence and it is suggested that further long

term follow up studies may be designed with greater number of patients.



INTRODUCTION
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FOr cenuunes, peopie nave resornesa W ndicuilcs, sunuani, and
intoxicants to relieve pain, to minimize anxiety and sorrow, and for
sensuous enjoyment. In some cultures the psychic effects of the simple
preparations of plants and herbs were attributed to magic or supernatural
powers and this belief still prevails in some remote uncivilized areas of the
world. As far back as 5,000 BC, the people of the lower Mesopotamia
cultivated the poppy plant in order to extract a juice they called “gil” which
means “joy” or ‘rejoicing”. Its medicinal properties became known to both
Persia and Egypt about 1550 BC and spread throughout the Roman world
and later eastern world. It was the Greeks who gave to this wonder-
product the name “opion”, a diminutive of "opos” which meant “vegetable
juice” (Brown, 1961).

Indeed opioids are the oldest psychoactive substance known to

humanity. Apparently opium juice was used as a general sedative or steep

was later introduced into China by merchants from the Middle East. it
became popular in Eurcpe during the renaissance (Smith et al., 1996).
Opium is obtained from the unripe seed, capsules of “poppy” plant
‘Papaver Somniferum”. The milky juice is dried and powdered to make
opium which contains a number of alkaloids. Morphine, the major opioid

drug present in opium, was isolated in the beginning of the 19" century.



Throughout this period, opium was viewed as a highly beneficial medicine.
One of the earliest warnings against its addictive liabilities was raised by
the Chinese emperor Tao Kuang, who banned opium smoking. An attempt
to forbid the import of opium into China by the authorities, led to the so-
called “opium war” between England and China, with the result that opium
trade was permitted. In America, thousands of soldiers developed serious
opioid habits during the civil war, when the drug, readily administered
through the newly invented hypodermic syringe, was commoniy used

during treatment of battle injuries (Macht, 1915; Smith et ai., 1996).

OPriol1bDS

It is the term applying to all agonists and antagonists with
morphine-like activity as well as to naturally occurring and synthetic opioid
peptides. Opiates are drugs derived from opium and incilude morphine,
codeine and wide variety of semi-synthetic cogeners derived from them
and from thebainesanother companant of opium. Endorphin is a generic
term referring to the three families of endogenous opioid peptides

enkephalins, dynorphins, and #-endorphins.

Opioid Receplors

Direct evidence that opioids are recognized by specific receptors
came from binding studies by Synder and his colleagues in 1973, though
the existence of specific antagonists had earlier suggested that such

receptors must exist. Various pharmacological observations implied that



more than one type of receptor was involved, the original suggestions of
multiple receptor types arising from in vivo studies of the spectrum of
actions (analgesia, sedation, pupillary constriction, bradycardia etc)
produced by different drugs. It was also found that some opioids, but not
all, were able to relieve withdrawal symptoms in morphine-dependent
animals, and this was interpreted in terms of distinct receptor subtypes.
The conclusion {Dhawan et al., 1926) from these and many subsequent
pharmacological studies, now confirmed by receptor cloning, is that three
types of opioid receptor, termed u, §, and x mediate the main
pharmacological effects of opiates (Smith et al., 1996).

The first definitive evidence for multiple opioid receptors was
obtained by Martin and coworkers who studied the pharmacology of
morphine and cogeners in chronic spinal dogs their findings appeared to
be consistent with the existence of at least three types of opioid receptors,
which they named mu (u) (for morphine), kappa (x) (for ketocyclazocine),
and sigma (o) (for SKF-10047, N-allyl-normetazocine). These drugs
exhibited quite different pharmacological profiles and were unable to
replace each other in the suppression of withdrawal symptoms in dogs
treated chronically with one of them, separate receptors appeared to be
the simplest explanation (Gilbert and Martin, 1976, Martin et al., 1976).

The discovery of enkephalins by Hugnes and Kosterlitz led to

postulate of another receptor type with preference for these opioid



pentapeptide. The first evidence for this comes from work in Kosterlitz's
laboratory with isolated organ systems. Enkephalins were much less
effective than morphine in inhibiting electrically evoked contractions of the
isolated guinea pig ileum, whereas the reverse was true in the isolated
mouse vas deferens. The enkephalin preferring receptor that seemed to
predominate in the latter tissue was named deita (3) (for deferens).
Further support for this hypothesis came from competition binding studies
and from the finding that the receptors in the mouse vas deferens were
significantly more resistant to naloxone than those in the guinea pig iteumn,
ie. 10 times as much naloxone was required for the same degree of
reversat of opioid inhibition of contraction. The receptors that predominate
in the guinea pig ileum were similar to Martin’s p receptor and were
therefore assumed to be the same receptor (Lord et al., 1877).

The ¢ receptor is very interesting but is perhaps not truly an opioid
receptor, since actions mediated via this receptor are not reversed by the
opiate antagonist naloxone an operational definition of opioid receptors
that is widely accepted. There is considerabte evidence suggesting that
the ¢ receptors are binding sites for another abused drug, phencyclidine,
also known as “angel dust” or PCP (Zukin and Zukin, 1879). Several
additional types of receptors have been postulated, most notably a

specific receptor for § endorphin called = (Epsilon).



Another receptor for enkephalins, different from & receptors, called 1
(iota), because it seemed to predominate in intestines. Subtypes of opioid
receptors, such as py and py; 8, and §;; and k; and x; have also been
proposed (Schulz et al,, 1979; Oka et al., 1980; Dhawan et al., 1996;
Narita and Tseng, 1998).

Apart from occurring as separate molecules, brain p and § opioid
receptors have also been suggested to function as a p-8 receptors
complex. In slices of rat neostriatum, activation of this complex, which
displays an affinity profile for opioid ligands different from non-associated
u and & opioid receptors, has been shown to inhibit dopamine (DA) D1-
receptor stimulated adenylate cyclase activity (Schoffelmeer et al., 1992;
Rothman et al., 1993; Schoffelmeer et al., 1993).

Some compounds bind to opicid receptors but do not induce
analgesia or other effects of opicids. In fact, when given with morphine or
other active opioids, they inhibit analgesia and other opioid effects. These
substances known as opioid antagonists, include synthetic alkaloids such
as naloxone and naltrexone. The structure of these drugs differ from that
of morphine and other agonists primarily in that they possess relatively
bulky substituents on the pyridine nitrogen. It is believed that these bulky
N-substituents prevent normal interaction of compound with an
appropriate site on the receptor responsible for the effects of opioids.

Therefore, while the antagonist can bind to the receptor, it cannot trigger



the subsequent biochemical processes necessary to mediate the effects
of opioids; it can however, prevent the action of endogenously released or
exogenously administered opicids. Some opioids have both agonist and
antagonistic effects. Several different opioid receptor types are present in
brain and are thought to mediate somewhat different pharmacological
effects. Mixed agonist, antagonist, such as pentazocine and nalorphine,
act at more than one of these receptors.

Finally, several other opicids, known as partial agonist can have
both agonist and antagonist effects for a different reason though they
induce analgesia, they do not achieve the full analgesic effect seen with
morphine and related opioid agonists. Thus when given in conjunction with
the latter, they compete with morphine, reducing its effects to some

degree. Buprenorphine is one such partial agonist (Smith et al., 1996).

ENDOGENOUS OPIOID PEPTIDES

Like the opicid alkaloids, the endogenous opioid peptides are
extremely diverse, and include both natural and synthetic substances.
They can be grouped into three major classes: p-endorphin (from
endogenous morphine} and related peptides, enkephalins (from the Greek
“in the head"), and dynorphin (from the Greek "dynamis” means “power”)
and related peptides. Members of each class derived from a genetically
distinct, targer precursor molecule, that is f-endorphin from propiomelano-
cortin (POMC), enkephalins from pro-enkephalin A, and dynorphin from

pro-enkephalins B (pro-dynorphin) (Mansour et al_, 1988).
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The discovery of POMC was of considerable importance. It was the
first protein precursor found to give rise to several different and seemingly
unrelated biologically active peptides. In addition to being the precursor of
the endorphins, this protein gives rise to adrenocorticotrophin (ACTH) and
a family of melanocyte stimulating hormones (@, B, and y-MSH), as
indicated by its name coined by Sidney Udenfriend. The intermediate lobe
of pituitary is the major source of POMC, and $-endorphin is the major
opioid peptide derived from this precursor. It exists mainty in the pituitary
gland and the CNS (Robert and Herbert, 1977).

Pro-enkephalin contains one copy of leu-enkephalin, four copies of
met-enkephalin, and two copies of c-terminal extended met-enkephalin
peptides, a heptapeptide and an octapeptide. Proenkephalin was first
discovered in bovine adrenal cortex, where enkephalin bio-synthesis was
elucidated by Udenfriend and collaborators. It has been cloned and
sequenced from bovine and human tissue prodynorphin, the last of the
opioid peptide precursors to be characterized has been isolated from
various mammaiian tissues, including brain and spinal cord, pituitary,
adrenal and reproductive organs, All of the opioid peptides derived from this
protein, dynorphin A and B and o neo-endorphins and § neo-endorphin,
are C terminal extensions of leu-enkephalin (Comb et al., 1982; Kakidani

et al., 1982; Udenfriend and Kilpatrick, 1984).
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The anterior and neuro-intermediate fobes of the pituitary gland are
major sites of POMC biosynthesis. In brain, there are two distinct nuclei
that contain POMC neurons, the arcuate nucleus of the hypothalamus and
the nucleus tractus solitarius. Widespread projections from these neurons
are present throughout the brain. Pro-enkephalin containing neurons are
widely distributed throughout the brain and consists of both local circuits
and long projection neuron. Prodynorphin containing cell bodies have a
characteristic widespread distribution throughout the CNS. Prodynorphin
containing neurons have both short and long projection pathways (van

Ree et al., 1999).

ENDOGENOUS OPIOID ALKALOIDS

Although mosi endogenous opioids are peptides, several
laboratories have reporied the detection of opioid alkaloids in some
mammalian systems. Morphine and codeine have been identified in rat
brain and in bovine hypothalamus and adrenal; morphine has also been
detected in toad skin. In addition, an enzyme that catalyzes a critical step
in the synthesis of morphine in the opium poppy has been detected in rat
liver. Since no endogenous opioid peptide with high selectivity for mu-
opioid receptors has been reported, it has been proposed that morphine is
the endogenous ligand for this type of receptor. However, the physiologic
significance of endogenous morphine has not yet been established

(Spector et al., 1985; Donnerer et al., 1987; Weitz et al., 1987).
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MECHANISM OF ACTION OF OPIOIDS

The opioid peptides are thought to exert their action at neural
synapses as either neurotransmitters or neuromodulators. It is likely that
the peptides act as neurotransmititers, ie. by altering (generally
decreasing) the trans-synaptic potential, when their receptors are localized
pre-synaptically. On the other hand, evidence suggests that many opioid
receptors are localized post-synaptically. in this case, the peptides
modulate the release of a neurotranamitier, which can be one of the
classical amines, such as acetylcholine, norepinephrine, dopamine, or
serotonin, or another peptide, such as substance P or neurotensin. All
three major types of opioid receptor are coupled to G proteins. G proteins,
in turn, can couple the receptors either to second messenger systems or
directly to ion channels. It is thought that slower effects of opioids may be
exerted via an inhibition of the enzyme adenylate cyclase, which
synthesizes the second messenger cAMP (cyclic adenosine 3, 5,
monophosphate). The level of cAMP affects the activity of an enzyme that
is able to phosphorylate proteins (cAMP activated protein kinase A). The
phosphorylation of synaptic proteins would have relatively immediate
effects. It is also possible that other proteins that act on gene expression
can be phosphorylated, resulting in a down-regulation or up-regulation of
gene transcription. This could be responsible for some of the very long

lasting changes produced by opiates (Childers, 1991; Simon, 1997).
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The rapid effects are most likely due to direct effect on ion
channels. u and & opioid receptors open potassium channeis, which
resuits in reduction of calcium conductance. The activation of k-receptors
found to reduce calcium conductance by closing calcium channels. It has
recently been found that all three types of opioid receptors can act by both
mechanisms, i.e. they can open potassium channels or close calcium
channels (Gross and Macdonald, 1987; North et al., 1987).

DRUG ABUSE/ADDICTION

Tolerance and physical dependence do not imply abuse or
addiction. Abuse and addiction are behavioural syndromes that exist along
a continuum from minimat use to abuse to addictive use, while tolerance
and physical dependence are biological phenomena that can be defined
precisely in the laboratory and diagnosed accurately in the clinic (O'Brien,
1996).

Drug abuse may refer to “the use, usually by self-administration of
any drug in a manner that deviates from the approved medical or social
patterns within a given culture”. Drug dependence may be a syndrome
manifested by a behavioural pattern in which the use of a given
psychoactive drug or class of drugs is given much higher priority than
other behaviours that once had higher value. In its extreme form drug
dependence is associated with the need for continued drug exposure

(compuisive drug use), and it exhibits the characteristic of a chronic
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relapsing disorder. Addiction can be regarded as a severe degree of drug
dependence that is an extreme on the continuum of involvement with drug
use. The system of diagnosis for mental disorders published in DSM-IV
(diagnostic and statistical manual-IVV} by the American Psychiatric
Association (1994) uses the term substance dependence instead of
addiction for the overall behavicural syndrome. Substance dependence is
defined as “a cluster of symptoms indicating that the individual continuing
use of the substance despite significant substance related problems”.
Withdrawal symptoms and tolerance can be present but are not a
condition sine qua non for the diagnosis of substance dependence.
Substance abuse, a less severe diagnosis, involves a pattern of adverse
consequences from repeated use that does not meet criteria for substance
dependence (Edwards et al., 1981; Jaffe, 1990; O’'Brien, 1996).

For more than a century, three major hypotheses have been put
forth account for continued opioids use. This first is that after a period of
opioids use for whatever reason, people became physically dependent
and then continue use to avoid the distress of withdrawal. A second
hypothesis is that people continue fo use opicids because they like the
effects (e.g. euphoria) produced. "Positive reinforcing effects” is the
preferred term to explain repeated drug taking in absence of physical
dependence. The third major hypothesis is that, for some people even on

initial are, opioids alleviate some pre-existing dysphoric or painful affective
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state. Hence for these individuals opioids use is repeated not because of
desire for euphoria but to relieve some psychological distress that is not
being caused by withdrawal (i.e. it is used for self-medication) (Jaffe and
Jafe, 1989).

The transition from the controlled use to dependence may be
referred to as initiation of drug dependence. It has been suggested that
initially the use of a particular drug is related to its ability to produce effects
of well being and euphona. Environmental variables and/or individual
characteristics contribute to whether or not an individual becomes
dependent on the drug. At this point a basic emotional feature may have
been aitered by repeated drug use, which in turn is responsible for the
need to experience the effect of the drug again and again.

This need is basically of a psychic nature. Psychic dependence has
been defined as “a condition in which a drug produces a feeling of
satisfaction and a psychic drive that reqguires periodic or continuous
administration of the drug to produce pleasure or to avoid discomforts”.
Besides development of psychic dependence, physical dependence can
contribute to compulzive drug use but it is not necessary for continued
use. Although the nature of psychic and physical dependence is different,
both are considered a prior to result from adaptive changes of neural
systems in the brain in response {o repeated drug use and/or exposure

{Eddy et al., 1965).
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TOLERANCE

Tolerance can be defined as the reduction in the response to the
drug after repeated administrations, thus a higher dose is required to
produce the same effect that was once obtained at a lower dose (O'Brien,

1996).

PHYSICAL DEPENDENCE

Physical dependence is a state that develops as a result of the
adaptation (tolerance) produced by a resetting of homeostatic
mechanisms in response to repeated drug use. It manifests itself by
intense physical disturbances when the administration of drug is

suspended (Eddy et al., 1965).

WITHDRAWAL (ABSTINENCE) SYNDROME

The appearance of a withdrawal syndrome, when administration of
the drug is terminated, is the only actual evidence of physical dependence.
Withdrawal signs and symptoms occur when drug administration in a
physically dependent perscn is abruptly terminated. Withdrawal symptoms
have at least two signs: first, the removal of the drug of dependence and
second, the central nervous sysiem hyper arousal due to re-adaptation to
the absence of the drug of dependence. Pharmacokinetic variables are of
considerable importance in the amplitude and duration of the withdrawal
syndrome. Withdrawal symptoms are characteristic for a given category of
drugs, and they tend to be opposite o the original effects produced by the

drug before tolerance developed (O'Brien, 1996).
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PROTRACTED WITHDRAWAL

Withdrawal symptoms, in general, are most intense during the first
week of cessation of opiate use, yet both subjective and physiologic
disturbances can continue for weeks to months after initiation of
abstinence "protracted withdrawal”, as this phenomenon has been called,
is almost always associated with craving for the linquished substances
and has important clinical relevance because it may contribute to relapse
(Himmelsbach, 1942).

The term “protracted withdrawal” has been used to refer to: (i) a
genera!l set of symptoms that are still present after acute withdrawal is
completed, (ii) a milder and longer-lasting version of acute withdrawal, and
(iti) cellular processes initiated in response to substance use in order to
maintain homeostasis in the central nervous system. Symptoms that
persist after completion of acuie withdrawal are either opposite in direction
to the intoxication syndrome or unrelated in direction to the syndrome.
Opposite symptoms are milder and longer-lasting versions of acute
withdrawal and are time-limited. These opposite symptoms of withdrawal
can be reversed by administration of the origina! substance (Schuckit,
1989).

Unrelated symptoms are associated with chronic exposure to
substances in various ways. For example, symptoms of memory

impairment on organic mood disorder may reflect lingering toxic effects;
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these are not reversible but, rather, are worsened by re-administration of
the substance.

Depression or anxiety disorders constitute another form of
unrelated persistent post use syndrome. Also, apathy or dysphoria may
persist as psychological reactions (i.e. adjustment disorders) that emerge
in the context of newly achieved abstinence. These various subjective
symptoms may be immediately reversible with the re-introduction of the
drug (as in “self-medication”) but are not, themselves, related to the

phamacologic action of the drug (Schuckit, 1992).

Evidence for Protracted Mood and Behavioural Symptoms

An important issue in relapse is craving. Craving is defined as a
“‘compelling use” that intrudes upon the drug user's thoughts, affects the
users mood, and compels alteration in his or her behaviour. This
compelling use has also been described as an “urgent and overpowering
desire” or an “irresistible impulse” o use the substance. Classically, desire
for a drug, or craving, has been used as an indicator of withdrawal.
Determinants of craving may, at times, be independent of physiologic
opiate withdrawal and may arise in response to conditioned cues

(Brozarth and Wise, 1984; Wise, 1588).

Evidence for Protracted Physiologic Symptoms

Kolb was the first to report that some narcotic addicts continued to

complain of fatigue, palpitation, and restlessness for six to nine months
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after acute withdrawal. Himmelsbach (1842) found that three to nine
months of total abstinence were necessary for complete recovery of
“‘normal” functions, including weight control, sleep, basal metabolic rate,
temperature, respiration, blood pressure, and haematologic variables
(sedimentation rate, haematocrit). The abstinence syndrome that emerged
following withdrawal after chronic administration of morphine has two
phases. The early or primary phase is characterized by an increase in
blood pressure, pulse rate, body temperature, respiratory rate, and pupil
diameter, and these signs tast for four to ten weeks. The protracted or
secondary phases first begin to emerge between sixth and ninth weeks
after complete withdrawal and persisted through the twenty-sixth to
thirtieth week, It is characterized by decreased blood pressure, puise rate,
body temperature, and pupillary diameter (Martin and Jasinski, 1969).

Morphine withdrawal displays aggressive behaviour that can persist
for severai weeks. This aggressive behaviour is attributed to increase
dopaminergic supersensitivity, which is continued in attenuated form for
upto four weeks. There is hypersensitivity to dopaminergic and chotinergic
agonists and decreased responsiveness to antagonists of the same
neurotransmitter systems three to four months after morphine detoxifi-
cation.

The physiclogical mechanism implicated in the development of

opiate dependence and the expression of withdrawal syndrome consists



of adaptive changes that include processes of homologous regulation,
affecting the endogenous opioid system, and heterologous regutation that
affect other neurotransmitter systems.

Numerous non-opioid neurotransmitters have been proposed to
participate in this heterologous regulation. Thus, changes in
catecholaminergic, serotonergic, cholinergic, GABAergic or peptidergic
transmission have been reported during chronic opiate administration, and
at the moment of spontaneous or naloxone-precipitated morphine
abstinence.

Many of the pharmacological and biochemical studies have been
focused on one of these neurotransmitters, the noradrenergic system,
which seems to have an important role in the expresston of somatic signs
of opioid withdrawal. This involvement is supported by several lines of
evidence based on biochemical changes reported in noradrenergic
transmission during opiate dependence and withdrawal and on the
pharmacologicai responses induced on opiate withdrawal by the
administration of adrenergic compounds. Much of the evidence of the
noradrenergic involverment in opioid dependence has been derived from
studies of the locus caeruleus. The locus caeruleus is the largest cluster of
noradrenergic innervation of the limbic system, cerebra! and cerebellar
cortices, and quantitatively smaller source of innervation of hypothalamic,

spinal cord and other brain stem nuclei. Multiple receptors, including
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opioid and noradrenaline receptors seem to converge onto single effectors
and to exert a synergic action in this brain structure thus both mu opioid
and oy adrenoceptor agonists have been demonstrated to hyperpolarize

locus caeruleus neurons by opening membrane potassium channels
{(Maldonado, 1997).

Acute morphine administration is associated with a decrease of
noradrenaline in the brain and adrenaline in the adrenal glands, together
with an increased urinary output of catecholamines, suggesting a
releasing effect of morphine under acute conditions. During chronic
morphine treatment, catecholamines in brain and adrenais tend to return
to control levels and the urinary excretion stabilizes at a slightly elevated
rate, which is maintained as long as morphine is given. It is suggested that
adaptation to tong-term chronic exposure of morphine is associated with a
reduced liberation of catechalamines, compared to acute conditions, and a
stimutated synthesis.

Spontaneous and precipitated morphine withdrawal is associated
with a reduction of noradrenaline in the brain, adrenaline in the adrenal
glands, and an increased urinary output of catecholamines. During
morphine abstinence brain content of 3-methoxy-4-hydroxy-phener-
thyleneglycol (MHPG), the principal metabolite of brain noradrenaline is
increased in several brain regions innervated by the locus caeruleus and
is correlated with the severity of withdrawal behaviour (Crawley et al.,

1979; Swann et al., 1983; Charney et al., 1984).



ROLE OF CALCIUM IN OPIOID TOLERANCE AND

OPIOID DEPENDENCE

The informational role of Ca'™ in biologic systems is well
established. It is accepted that elevation of the free intracellufar calcium
levels and binding of calcium to calcium modulated proteins serves to link
many membrane-initiated events with cellular responses, considerable
interest, therefore, attaches to defining the sources of mobilized calcium
and their links to membrane receptors.

Several sources of calcium appear to be used in excitation-
contraction coupling including extracellular, membrane-bound and bound
or stored intracellular calcium. However, the use of a single source or
single transiocation route is probably exceptional and within a given
tissue, different stimulants may employ different calcium sources.
Furthermore, the source of calcium appears often to differ between the
individual components (fast and slow) of the response to a single stimulant
(Bolton, 1979).

Macromolecular proteins that transverse the lipid bilayer and
selectively permit ions to move from one side of this barrier to the other
are referred to as channels. it is probable that at least two distinct
categories of trans-membrane calcium channels exist. One, the potential-
dependent channel (PDC), is activaied with decreasing membrane

potential and is responsible for action potential generation of other
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channel; the receptor operated channel (ROC), may serve to admit
calcium with either moderate or no membrane depolarization or with
stimulant action in depolarized preparations. The aqueous pore within
each channel is provided with a selectivity filter that defines the type of ion
that can pass through that type of channel. Since ion channels can be
opened or shut, the channel also has voltage sensors, ie. charged
regions of the channel proteins that determine whether the channel
‘gates” are opened or shut.

When a propagated wave of depolarization approaches the
membrane region containing the calcium channel, reduction of membrane
potential {a decrease in the electronegativity in the cell interior) causes the
activation gate to open, permitting calcium to cross the membrane and
pass into the cells. The gate closes when the interior of the cell has again
become electronegative, i.e. when the resting level of transmembrane
potential has been restored. Since the movement of calcium through these
channels is controlled by electrical potentials, they have been termed
“voltage dependent channels” (Braunwald, 1982).

Activation of adrenergic receptors does not appear to increase
calcium influx by increasing the size of calcium channels on the rates at
which their gates open or close, but rather appears to recruit an additional
number of active channels. It has been proposed that when endogenous

adrenergic nervous activity is low or blocked by an adrenergic receptor
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blocker, a certain proportion of the calcium channels are unable to open in
response to depolarizing stimulus. According to this theory, physiologic
stimuli or drugs that activate adrenergic receptors elevate cyclic AMP
levels which facilitate the transfer of a phosphate in ATP to form a
phosphoester bond with one of the proteins in an inactive calcium
channel, permitting the channel to pariicipate in calcium entry into the cell.
As a consequence, adrenergic influences increase calcium influx across
the sarcolemma; the channels acted upon by receptor-mediated events
are termed “receptor-operated” channels (Braunwald, 1982).

The extracellular concentration of calcium is high. The intracellular
concentration of free calcium is low due to membrane pumps and
intracellular storage sites. The cytosolic calcium concentration is
increased by various contractile stimuli. Thus many hormones and neuro-
hormone increase calcium influx through so called “receptor operated”
channels, while high concentration of potassium and depolarizing
electrical stimul increase calcium influx through voltage sensitive or
potential operated channels. In neurans, some endocrine cells, smooth
and cardiac muscle, calcium entry can contribute significantly to the cell
action potential. Calcium entry in such cells is an essential iink in the
processes of stimulus/secretion and stimulus/contraction coupling (Miiler
and Freedman, 1984).

The evidence suggesting an important role for calcium in the

actions of narcotic analgesics has accumulated (Yamamoto et al,, 1978).
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Morphine has been shown to reduce caicium levels in discrete
brain regions of rat (Cardenas and Ross, 1965 cited by Opmeer et al.,
1980) and to inhibit synaptosomal calcium uptake in mouse and rat brain
(Baeyens et al., 1987).

The antinociceptive response of morphine was antagonized in mice
by intracerebroventricular injection of calcium, although this response was
potentiated by the calcium chelator EGTA [Ethylenebis (oxyethylenenitrilo)
tetraacetate] (Harris et al., 1975).

Since synaptic vesicles are known to contain neurotransmitters and
as increased intrasynaptosomal calcium levels are required for
neurotransmitter release (Rubin, 1974 cited by Harris et al., 1977), these
selective effects on synaptic vesicles suggest that an acute action of
morphine might be to interfere with neurotransmitter release (Harris et al.,
1977). Indeed, narcotic agonisls have been found to inhibit the release of
a variety of neurotransmitters, including acetylcholine in guinea pig ileum
(Dingledine and Golstein, 1976) and nor-epinephrine in cat nictating
membrane (Henderson et al., 1975). As calcium reduces analgesic
actions of morphine (Harris et al., 1975), the accumulation of vesicular
calcium during chronic morphine treatment could conceivably reduce the
inhibitory effects of narcotics on neurotransmitters release, resulting in
tolerance (Harris et al., 1977). The opiate withdrawal syndrome may also

be related to the elevation of vesicular calcium during tolerance and
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dependence development as sudden removal of morphine could lead to
increased neurotransmitter release resulting in autonomic hyperactivity,
which characterizes opiate withdrawal (Jaffe, 1975). Also in guinea-pig
ileum, chronic exposure to opioids may involve the activation of L-type
calcium channel, which would indicate that intracelluiar calcium may be
one of the final pathways through which myenteric neurons adapt to the

chronic opioid exposure (Garaulet et al., 1996).

Calcium Antagonists Receptors

Receptors binding studies have classified the way in which calcium
channel blockers act. Upto now it has been possible to label binding sites
most reliably with dihydropyridines such as [H%] nitrendipine (Murphy et al.,
1982; Bolger et al., 1982). Direct comparison of the potencies of
numerous dihydropyridines in blocking calcium-induced contractions of
smooth muscle and in binding to the same muscle tissue has established
that the labeled sites are pharmacologically relevant (Bolger et al., 1982).
The relation of the receptor sites to calcium channels was clarified by the
observation that [H?] nitrendipine binding is abolished in the absence of
calcium but can be restored by physiological concentrations of calcium or
other divalent cations that mirnic the calcium actions (Gould et al., 1982).

Pharmacologic studies indicate that the drugs of the verapamit and
diitiazem class act at sites different from those of the dihydropyridines.
This is consistent with the failure of these drugs to compete directly for

[H®} nitrendipine binding.
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CALCIUM CHANNEL BLOCKING AGENTS

The drugs that interfere with the entry of calcium into the cell are
variously termed as calcium antagonists; calcium channel blockers,
calcium entry blockers and siow channel biockers. They exert their action
by blocking calcium movements at the level of the plasma membrane.
They have provided the basic scientists with powerful new tools for the
study of role of this ion in normal as well as pathologic states and have
provided the clinicians with several important new therapeutic agents for
use in a variety of diseases (Fleckenstein, 1977; Triggle and Swamy,

1983).

History of Calcium Antagonists

The discovery of calcium antagonists as a new principle of coronary
drugs reaches back to 1964, when it was reported that two new
compounds, later given the generic names verapamil (lproveratri) and
prenylamine, mimicked the cardiac effects of simple calcium withdrawal.
They diminished calcium dependent high energy phosphate utilization,
contractile force, and oxygen requirement of the beating heart without
impairing the sodium dependent action potential parameters.

In an extensive search for other calcium antagonists, a consider-
able number of substances that also met these criteria were identified, i.e.
D650 (gallopamil), nifedipine, niludipine, nimodipine, perhexiline, fendiline,

terodiline.
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There has been some terminological confusion in recent years
regarding these drugs, besides the original designation “calcium
antagonist” introduced in 1969. Certain synonyms were proposed such as
“slow-channel blocker”, “calcium-channel-blocker”,  “calcium-entry-
blocker”, “calcium blocker” etc. All these alternative terms refer to the fact
that the fundamental action of these drugs consists of a dose related
selective inhibition of the transsarcolemmal inward calcium current

through the so-called “slow channels” (Fleckenstein, 1983).



PLANT REMEDIES IN INDIGENOUS
MEDICAL SYSTEM

During the last few decades, there has been a resurgence of
interest in plants as sources of medicines and of novel molecules for use
in the elucidation of physiological/biochemical phenomena. There are a
number of reasons for this.

First, there is a genuine expectation in developing countries that
their drug problems can be alleviated through a sensible scientific
exploitation of medicinal plants, some of which have been used for
generations by indigenous populations, Then there is a worldwide green
revolution, which is reflected in the belief that herbal remedies are safer
and less damaging to the human body than synthetic drugs. Furthermore,
underlying this upsurge of interest in plants, is the fact that many important
drugs in use today were derived from plants or from starting molecules of
plant origin: digoxin/digitoxin, the vinca alkaloids, reserpine and
tubocurarine are some important examples. Plants have also yielded
molecules, which are extremely valuable tools in the characterization of
enzymes and the classification of receptor systems: physostigmine,
morphine, muscarine, atropine, nicotine, and tubocurarine are important
examples. Some scientists thus expect that the plant kingdom holds the
key to the understanding of complex human biochemistry/pathology and

the cure of man's perplexing diseases. The initial optimism, engendered
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by the idea that a sophisticated understanding of receptor systems and of
the biochemistry of disease would pave the way to predictable drug
development, has not been realized. Therefore, laboratories around the
world are engaged in the screening of plants for biotogical activity with
therapeutic potential. One major criterion for the selection of a plant for
stich study is traditional healers’ claims for its therapeutic usefulness. It is
thus worth reflecting on the cultural environment in which traditional
healers use plant remedies, as well as the methods of plant use, in order

to strengthen the research design.

CAUSES OF _I1LLNESS AND THE USE OF PLANT

REMEDIES IN_  INDIGENOUS SYSTEMS OF

MEDICINE

Virtually every human society evolved an indigenous health care
system to cope with illness. In western technologically advanced societies,
traditional pre-science notions of the causes of disease and how to
manage it have given way to modern ideas based on scientific biomedical
theories. In the less technologically developed societies, traditional modes
of thought still dominate the forms of medical practice seen in those
societies. It is imperative that we do not ignore the thought processes
behind these systems for two reasons. First, it is the continued use of
plants for the treatment of disease in these systems that have invigorated

our interest in phytotherapy, second, the experience crystaliized in cultural



3

practices of medicine can often be of vaiue in the biomedical scientist's
search for understanding of complex aspects of healing.

There is a great variation between traditional societies in their
perception of the causes of serious iliness, and the extent to which these
beliefs are articulated. For example, there are ancient records on
traditional Chinese medicine, the Indian ayurvedic and Pakistani unani
systems. The theories of these Asian systems have been refined and
elaborated over several millenniums. The fundamental concepts of
Chinese medicine are embedded in Confucianism and Taoism which by
600 BC stood as two fully evolved philosophies (Chow, 1984). These
bodies of knowledge have been systematized so that, for example,
Colleges of Ayurvedic Medicine now exist in parts of the world, and
acupuncture, practiced in ftraditional Chinese medicine, is now an
accepted method in biomedicine. On the other hand, the African
therapeutic systems, though just as ancient, have remained more
informal, less organized, based as they are on oral traditions {(Okpako,
1991).

in spite of the different levels of articulation, indigenous traditional
systems share certain common aftributes. The most important of these is
the tendency to see man as an integral part of nature and to regard a
harmonious relationship with the rest of nature as being essential for good

heaith. Most traditional medical systems therefore emphasize the hofistic
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nature of their approach to the management of iliness. They tend to be
concerned, not with specific diseases but with the state of illness, which is
believed to be brought about by an imbalance, a disharmony in the
elements that govern the integrity of the individual in his/her particular
cultural environment. In the Chinese system, this idea is highly developed
in the doctrine that iliness is caused by an imbalance in the elaborate
opposites, yin and yang. Treatment is aimed at restoring the body to a
state of harmony. In the African perception, the spiritual component of the
human existence is greatly emphasized. lliness is believed to be due to
disharmony between the sufferer, his spiritual (ancestors and gods) and
social worlds. To re-establish harmony by means of suitable sacrifices and
ritual exposure of hidden guilt is therefore a major objective in the
treatment of serious iliness. The second atiribute shared by traditional
systems of medicine is the use of plant remedies (herbology). Again the
Asian phamacopoeias of plant remedies are well worked and developed
over a period of several millenniums. In these systems, the use of plants
in the treatment of iliness is in the context of beliefs as to the cause of
disease. Therefore, plants are zelected not so0 much on the basis of their
chemicat constituents, but on the basis of their perceived ability to restore
harmony, and often informally, according to the doctrine of signatures.
Respectively, little is known of the thought processes underlying the use of

plants in traditional African medicine. All one can say with some certainty



is that the use of plants in this system is also within the context of the
cultural beliefs as to what causes illness. Therefore, if one is to undertake
a phytotherapeutic analysis of the plants used in traditional medicine, one
must work with a consciousness of the culture in which the remedies are

used.

Selecting Plants for Investigation

The number of species of higher plants on this planet is estimated
to be between 370,000 and 500,000. All higher plants elaborate chemical
secondary metabolites that are of potential medicinal interest. Therefore,
the determination of the criteria for selecting plants for phyto-therapeutic
investigation is perhaps as important an exercise as the investigation
itself. The following selection criteria is being followed worldwide:

1 Selection Based on Traditional Usage

This is a popular basis for selecting plants for investigation,
especially in societies where traditional medicine of some sort is a
major form of health care. The reasons are obvious. The
investigation is easily justified, a clear objective is pursued through
identification of plant material and there is a suitable biological
model.

If success is claimed ftraditionally, in the treatment of a
particular disease, it is expected to find a chemicai constituent in

the plant extract with an appropriate pharmacological activity.
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This expectation is based on the principle of selective
toxicity, which is appticable in modern medicine but not in traditional
systems. The extract of the plant is screened not just for biological
activity, but also on as wide range of other models as possible. The
Madagascar rose periwinkie, which was eventually found to contain
the powerful anti-cancer agents, the vinca alkaloids, was reputed to
be a cure for diabetes mellitus in traditional medicine. Also the
extract of the roots of Fagara xanthoxyloides (originate in Yoruba)
was originally investigated for anti-microbial activity, consistent with
its use as chewing stick (chewed to a brush and used to clean the
teeth), and the observation that its users tended to be free of dental
caries; but in laboratory tests the extract showed anti-sickling
activity. This then sparked off much research into Fagara for anti-
sickling potential, for which the plant is famous today.

Poisonous Plants

Poisonous plants are known to indigenous poputations, but
because these are not usually used as medicines traditionally,
searching for drugs in plants does not often include them as a
group for phyto-chemical investigation. A search for highly specific
and potent compounds that can be used as drugs in modern
medicine or as probes for the elucidation of biological phenomena
is likely to be more productive among poisonous plants than in

plants used regularly traditionally.
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Many of the most important drugs of plant origin used In
medicine today come from poisonous plants, e.g. tubocurarine
(arrow poison); atropine (poison); picrotoxin (fish poison);
muscarine (poisonous mushrooms); dicoumarol (poisonous clover);
physostigmine (ordeal poison). Other compounds of current
medicinal interest obtained from plants are a series of tumour-
promoting and pro-inflammatory phorbol esters (from poisonous
members of the order Euphorbiales).

The approach in screening extracts of poisonous plants
would be to test in a random battery of biological models in search
of an interesting activity. The text can be more focused if the nature
of the poisoning caused by the plant is known, e.g. muscle
paralysis.

Aithough it is not possible to foresee the therapeutic benefit
of this kind of investigation, it is justifiable on scientific grounds or
even as explanation for the mechanism of the poisoning and a

possible way to counteract it.

Selection Based on Chemical Composition

It may be decided in the Ilaboratory, for example, because of
facilities avaitable to it, to extract a certain class of compounds, such as
alkaloids, for investigation. Then different species of plants which are

known to contain alkaloids, whether or not these have heen used



traditionally, are extracted and screened on as wide a range of models as
possible. This approach is greatly hetped by chemotaxonomic information

relating different classes of compounds to different plant species.

Screening for a Specific Biological Activity

Another way to proceed is to decide on a set of pharmacological
taboratory modeis for a disease and test extracts of plants selected
according to any criteria on the models for possible therapeutic usefuiness
in the treatment of the disease. The models may be designed to search for
anti-cancer, anti-hypentensive, anti-inflammatory or cholesterol-lowering
activity, etc. On the basis of computerized data-banks, it is possible to say
that one species of plant is more likely to yield the activity of interest than
another. In the absence of a data-bank, plants can be screened at
random. Results from such procedures suggest that for anti-cancer activity
random selection is no less productive than selection based on traditional

claims.

Combination of Criteria

Plants used in traditional medicine and which are also known to
contain particular types of compounds, e.g. alkaloids or glycosides, may
be investigated. This approach depends on the available chemical

expertise and facilities (Williamson et al., 1998).
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NIGELILA SATIVA

Nigella Sativa Linn belongs to family Ranulaceae. The herb is
widely known in different parts of the world and its seeds are used as
condiment. In subcontinent it is known as “kalonji” and its Arabic name is
“‘Habatu! Sauda” (Nandakarni, 1976). In the west it is known as “Black
Cumin” (Duke, 1892). There is a HADITH of HAZRAT MUHAMMAD
(PEACE BE UPON HIM) that, “black seed is treatment of every disease
but death”.

Based on this Hadith the black seeds are widely used for different
ailments. In Arab folk and in South Asia it is used for asthma, chronic
headache, migraine, chest cangestion, dysmenorrhoea, infection (both
fungal and bacterial), obesity, paralysis, hemiplegia, back pain,
rheumatism, hypertension, anti-abortion, and gastrointestinal problems,
like, dyspepsia, flatulence, diarrhoea.

It has been proved scientifically in in-vitro and in in-vivo studies that
volatite oil of Nigella Sativa seeds inhibited the spontaneous movements
of rat and guinea pig uterine smooth muscle and also the contractions
induced by oxytocin stimulation (Agel and Shaheen, 1996).

Hexane extract of the seeds of Nigella Sativa Linn prevented
pregnancy in Sprague-Dawley rats treated orally at 2 gm/kg daily dose on

day-1 to day-10 post coitum (Keshri et al., 1995).



Samples of the expressed fixed oil from different sources of Nigella
Sativa seeds were examined by thin-layer and gas chromatography for
content of fixed oils and thymoquinone and these substances were tested
as possible inhibitors of eicosanoid generation and membrane lipid
peroxidation. The crude fixed oil and pure thymogquinone both inhibited the
cyclooxygenase and 5-lipoxygenase pathways of arachidonate meta-
bolism in rat peritoneal teukocytes. These pharmacological properties of
the oil support the traditional use of Nigella Sativa and its derived products
as a treatment for rheumatism and related inflammatory diseases
(Houghton et al., 1995).

The effects of the volatile oil of the black seed (Nigella Sativa) on
the arterial blood pressure and heart of methane-anaesthetized rats were
investigated and the effects were compared with those of its constituent
thymoquinone. Administration of volatile oil decreased the arterial blood
pressure and the heart rate. The resulis suggested that volatile oil-induced
cardiovascular depressant effects were mediated mainly centrally via
indirect and direct mechanisms that involved both 5-hydroxy
tryptaminergic and muscarinic mechanisms. The direct mechanisms may
he due to the presence of thymoquinone in the volatile oil. The volatile oil
seemed to possess the potential of being a potent centrally acting anti-

hypertensive agent (EL-Tahir et al., 1993).
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The effect of the volatile oil of the black seed Nigella Sativa on the
respiratory system of the methane-anaesthetized guinea pig was
investigated and compared with those of its constituent thymoquinone.
Intravenous administration of volatile oil in the dose range induced dose-
dependent increase in the respiratory rate and intra-tracheal pressure.

Removal of thymoquinone from volatile oit may provide a potential
centrally acting respiratory stimulant (EL-Tahir et al., 1993).

Nigellone is the carboxyl polymer of thymoguinone, isolated from
Nigella Sativa Linn seeds. The polymer is far less toxic but retains much of
the pharmacologic properties of thymoquinone, which is the active
principle. Investigations, carried out on rat peritoneal mast cells in vitro,
show that nigellone in relatively low concentrations is very effective in
inhibiting histamine release induced by the secretagogues: antigen in
sensitized cells. The mechanism of action seems to be through
decreasing intraceliular calcium by inhibiting its uptake and stimulating the
efflux, and by an inhibition on protein kinase C. There s also indication for
a mild inhibition of oxidative energy metabolism contributing to some
inhibition of the release (Chakaravarty, 1993).

The active principle of Nigella Sativa seeds containing certain fatty
acids was studied for anti-tumour activities against Ehrlich ascites
carcinoma (EAC), Daltons lymphoma ascites (DLA), and sarcoma-180 (S-

180) cells. in vitro cytotoxic studies showed 50% cytotoxicity to Ehrlich



ascites carcinoma, Daitons lymphoma ascites, and sarcoma-180 cells.
Tritiated thymidine incorporation studies indicated the possible action of
an active principle at DNA level. In vivo EAC tumour development was
completely inhibited by the active principle (Salomi et al., 1992; Medenica
et al., 1997).

Filter paper discs impregnated with the diethyl ether extract of
Nigeila Sativa seeds caused concentration dependent inhibition of gram
positive bacteria represented by staphylococcus aureus. Gram negative
bacteria represented by pseudomonas aeruginosa and Escherichia coli
and a pathogenic yeast candida albicans. The extract showed anti-
bacterial synergism with streptomycin and gentamicin and showed
additive  anti-bacterial action with  spectinomycin, erythromycin,
tobramycin, doxycycline, chloramphenicol, nalidixic acid, ampiciliin,
tincomycin, and sulphamethoxyzole trimethoprim combination (Hanafy and
Hatem, 1991; Agarwal et al., 1979; El-Fatatry, 1975).

Anticestodal effect of Nigella Sativa seeds was studied in children
infected naturally with the respective worms. The activity was judged on
the basis of percentage reduction in the faecal eggs per gram (EPG)
counts. Single oral administration of 40 mg/kg of Nigella Sativa, equivalent
amount of its ethanolic extract and 50 mg/kg of niclosamide reduced the
percentage of EPG counts not significantly different from each other.

Therefore, it is conceivable that the plant contains active principle effective
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against nematodes and cestodes. The crude drug did not produce any
adverse side effects in the doses tested (Akhtar and Riffat, 1981).

It is reported that plant mixture extract comprising of Nigella Sativa,
Mynh, Gum olibanum, Gum asafoetida, and aloe to have a blood glucose
lowering effect. In study with streptozotocin diabetic rats, focused on the
mechanism of action, specifically on (a) hepatin gluconeogenesis, (b)
activity of ketogluconeogenic enzymes, pyruvate carboxyiase, and
phosphoenol pyruvate carboxykinase. Similar studies using a biguanide,
phenformins, have been conducted to compare the mode of action of
these two components.

The rate of giuconeogenesis in isclated hepatocytes as well as
activity of PC and PEPCK in liver homogenates is significantly lowered
following treatment with the plants extract. Anti-diabetic action of the plant
extract may at least partly be mediated through decreased hepatic
gluconeogenesis. The extract may prove to be a useful therapeutic agent
in the treatment of non-insulin dependent diabetes mellitus (Al-Awadi,
1991).

Nigella Sativa is used in Arab folk medicine as a diuretic and
hypotensive plant. An oral dose of Nigella Sativa extract and furosemide
increased significantly, the diuresis by 16 and 30 percent respectively after
15 days of treatment; urinary excretion of chlorine, sodium, and potassium

and urea is also increased. Simultaneously, the mean arterial pressure
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decreased respectively by 22 and 18% in the Nigella Sativa treated rat
and nifedipine treated rat. The diuretic activities observed in the
spontaneously hypertensive rat treated with Nigella Sativa seeds may be
partially responsible for its diuretic action; it seems that other pathways
may also be invoived in their cardiovascular effects (Zaui et al., 2000).

Thymoguine, the active constituent of Nigeila Sativa, was tested in
isolated rat hepato-protective agent against tert-butyl hydro-peroxide
toxicity. TBHP was used to produce oxidative injury in isolated rat
hepatocytes and caused progressive depletion of intracellular glutathione,
loss of cell viability as evidenced by trypan blue uptake and leakage of
cytosolic enzymes, alanine transaminase and aspartic transaminase. Pre-
incubation of hepatocytes with Imi of either thymoquinone or silybin,
which is a known hepato-protective agent, resulted in the protection of
isolated hepatocytes against TBHP induced toxicity evidenced by
decreased leakage of ALT and AST. Both thymoguinone and silybin
prevented TBHP induced depletion of glutathione to the same extent
(Daba and Rehman, 1998},

The antinociceptive effects of Nigella Sativa oil and its major
component, thymoquinone, were examined in mice the P.O.
administration of Nigella Sativa oil dose-dependently suppressed the
nociceptive response. The results suggest that Nigella Sativa oil and

thymogquinone produce antinociceptive effects through indirect activation



of the supraspinal mu (1) and kappa-opioid receptor subtypes (Fatah et
al., 2000).

Phytochemical studies on seeds revealed the presence of volatile
oil (1.5%), fixed oil (37.6%), nigellin, metanthin and thymoquinone. The
volatile oil consists mainiy of carvone (45-60%), carvene, cymene and
thymoquinone (Salama, 1973). Nigellidine, nigellimine, and nigellicine are
the alkaloids isolated from the black seeds, these are devoid of
pharmacological effects (Rehman et al., 1985, 1992, 19958).

The crude extract of Nigella Sativa seeds was studied in vitro for its
possible spasmolytic and bronchodilator activities to rationalize these
medicinal uses. In isolated rabbit jejunum preparations, Ns.Cr caused a
dose-dependent relaxation of spontaneous contraction. Ns.Cr also
inhibited potassium-induced contractions in a similar dose range,
suggestive of calcium channel blockade. The data indicate that the crude
extract of Nigella seeds exhibits spasmolytic and bronchodilator activities
mediated possibly through calcium channel blockade and this activity is
concentrated in the organic fraction (Gilani et al., 2001).

The seeds of Nigella Sativa contain a yellowish white volatile oil
(0.5-1.6%) fixed oil (35.6-41.6%), proteins, aminocacids e.g. albumin,
globulin and valine reducing sugars, mucilage, alkaloids, organic acids,
tannins, resins, toxic glucoside, metarbin, bitter principles, glycosidal
saponins, melanthin resembling helleborin, melanthigenin (1%), ash,

moisture, and Arabic acid.



The seeds have also been found to contain fats, crude fibre,
minerals e.g. Fe, Cu, Zn, P, Ca and vitamins like thiamine, niacin,
pyridoxine and folic acid, they also possess nutritional vaiue (Takruri and
Dameh, 1998).

Nigella Sativa seeds yield esters of fatty acids, e.g. oleic acid,
linoliec acid, and dehydrostearric acid, higher terpencids, aliphatic
alcohols, and o-$ unsaturated hydroxyl ketones (Kapoor, 1990).

Free sterols, steryl esters, steryl glucosides and acylated steryt
glucosides were isolated from the seed oil (Menounos et al., 1986).

A novel alkaloid, nigellicine, an isoquinoline afkaloid, nigellimine,
and an indazole alkaloid, nigellidine, were also isolated from the seeds of
Nigella Sativa (Rehman et al., 1885, 1992, 1995).

The active constituents of the seeds include the volatile oil
consisting of carone, and unsaturated ketone, terpene or d-limonene also
called carnone and cymene (Kapoor, 1990). The crystalline active
principle, nigellone, is the only constituent of the carboxy! fraction of the
oll. Pharmacologically active constituents of the volatile oil are
thymoquinone, dithymoguinone, thymohydroguinone, and thymol
(Ghosheh et al., 1999).

Keeping its rich composition and traditional uses in view, it has
been extensively researched scientifically and many of its traditional uses
have been verified, and its mode of action in connection of several

biological abnormalities has been found.



Since the ancient times, the plant is being used for several
ailments, as in infectious diseases or metabolic disorders. It has also been
used traditionally as spice, carminative, condiment, aromatic, stimulant,
diuretic, stomachic, liver tonic and digestive. It has also been found useful
in loss of appetite, vomiting, and puerperal diseases. It is also used
commercially as emmenagogue and galactagogue and stimulant of
uterine contractions.

it is also used as natural remedy for amenorrhoea and
dysmenorrhoea. It has remained in use for hepatic and digestive disorders
as well as in chronic headache and migraine. Its traditional uses also
include obesity, dyspnoea, eczema, pityriasis, mercury poisoning, sores
and leprosy {(Evans, 198G). it is alsc given in leucoderma, alopecia,

eczema, freckles, and pimples (Usman et al., 1997).



PURPOSE OF STUDY

Drug addiction (drug dependence) is a serious health problem, in
addition to the huge direct health cost {psychiatric and physical), there are
massive costs in terms of crime, loss of earnings and productivity, and
social damages. Reducing the extent of drug dependence is one of the
major goals of medicine {Nutt, 1956).

Physical dependence and {olerance are halimarks of opioid type of
drugs. It is characterized by abstinence syndrome when opioid intake is
abruptly terminated or when opicid antagonist is being used. Nowadays
anti-psychotics (chlorpromazine and thioridazine) and anti-depressants
{amitriptylline) are commonly used for controlling opicid abstinence
syndrome in different hospitals at Karachi but their efficacy is scant. There
is as yet no truly safe and effective treatment for the opioid dependent
patients to manage withdrawal and craving, and certainly none that has
universal applicability (Shulman et al, 1898).

Because no single medication is appropriate for every individual for
treating their opioid addiction, it is important that clinicians have a variety
of the therapeutic agents available to them. Rational medication therapy
begins with an understanding of not only the disease state generally, but
also the specific dynamics of addiction process that affect the overall
success of treatment (Greenstein et al., 1997).

Opioid detoxification/maintenance therapy remains the primary

pharmacological approach for the ireatment of opioid dependence. At
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present only two medications, methadone and naltrexone are currently
approved for the treatment of opioid addiction. However, detoxification
from methadone maintenance is slow and frequently accompanied by
minor abstinence syndrome, Also opiate agonists have their own potential
for abuse and withdrawal symptoms. Naitrexone is a competitive
antagonist at the mu-opioid receptors and is used to maintain abstinence
in detoxified opioid addicts. It has found limited acceptance by population
targeted for treatment, and its successful utilization generally requires
highly motivated patients. Hence it necessitates use of a non-opiate
treatment for opioid detoxification and dependence.

As Nigella Sativa has been found to have calcium channel blocking
ability and calcium channel blockers have been proved to be effective in
opioid withdrawal syndrome so purpose of present study was to evaluate

the effects of Nigella Sativa in opioid dependence.



MATERIALS
AND
METHODS



MATERIALS AND METHODS

This study was carried out at the Drug Rehabilitation Centre, RHC
Murad Memon Goth, Malir, Karachi and in the Department of
Pharmacology, University of Karachi, under the supervision of Prof.
Shahida P. Ahmed, Head of the Department of Pharmacology, University
of Karachi.

A total of 50 male opiate addicts who were seeking treatment for
opicid dependence were consecutively admitted between September
2001 to September 2003. All were admitted for 12 days to treat acute
opiate withdrawal syndrome and then treated for opioid dependence as

outpatients for 12 weeks.

SELECTION OF PATIENTS

All patients in the study were selected according to the following
criteria:

Inclusion Criteria

1. Males between 21 and 45 years of age seeking treatment for
opioid dependence for a duration of three months.
2. Following routine clinical criteria indicating opioid addiction were
observed:
a. Seif reported duration of opioid dependence of at least
four months.
b. An average of two or more episodes of opioid use per

day.
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c. Physical evidence of recent intravenous drug use
(tracks).

d. Urine toxicology positive for opiates at entry to the study.

e. A rating of two or greater on a self reported level of

withdrawal scale 12 hours after the last opioid use.

3. Ability and willingness to give informed consent.

Exclusion Criteria

. Psychiatric illness e.g. anxiety, neurosis, phobia, obsessive

compulsive neurosis, and hysteria.
Self reported current dependence on alcohol or other major
drug of abuse like sedatives, hypnotics (including benzodia-

zepines), cocaine, or amphetamines.

3. Acute liver or cardiovascular diseases.

4. Current enrolment in an opiate treatment programme.

5. Any debilitating disease (Mendelson et al., 1996).
MATERIALS

1. Dried black seeds of Nigella Sativa (Kalonji) were purchased

from Majeed Brothers, Lajpal Road, Hyderabad, and were
cleaned off from adulterant materials and were ground with an
electric grinder into coarse powder.

Empty capsules manufactured locally were purchased from

open market.



3. The frontline opiates test strips obtained from Boehringer
Mannheim Pakistan (Pvt) Ltd., Ch-B/Lot No. 28739531 and

expiry in February 2004.

Treatiment Schedule

The selected patients were divided into two groups:

Group-|
Twenty five patients with opioid dependence were kept on
500 mg Nigella Sativa orally TID.

Group-ll
Twenty five patients with opioid dependence were kept on
one gram Nigella Sativa TID.

The patients received single blind placebo capsule (orally)
containing ferrous sulphate powder of same colour, size and shape for the
drug, during day-1 and day-2 of admission. They were observed and rated
for the presence and absence of opioid withdrawal signs and symptoms
experienced during the previous 24 hours by an observer.

Thereafter each treatment, group received singie blind capsule,
containing either 500 mg or one gram Nigella Sativa on day-3 of
admission (tfreatment day-1). After the initial administration, patients with a
positive response to the drug in terms of opiate withdrawal signs and
symptoms and without producing side effects were given the drug upto

day-12 of admission (treatment day-10). Diazepam 5 mg was prescribed
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for some patients having body aches. The ratings covered the withdrawal
signs and symptoms during the previous 24 hours. All the patients
received their respective treatment upto day-12 of admission during their
stay in hospital. After that patients were discharged on the same treatment

and advised to attend OPD weekly upto twelve weeks,

GENERAL PLAN OF THE STUDY (PROTOCOL)

The study was carried out according to the following protocol:

1. Permission was obtained from the Incharge Medical Officer of
the Rehabilitation Centre, R.H.C., Memon Goth, Karachi.

2. All the patients met inclusion and exclusion critena for
admission to the study.

3. Consents were obtained from all patients before they were
enrolled in the study.

4. On entry in the study, the patients received complete physical
examinations including electrocardiograms and laboratory
screening tests (complete blood cell count, serum chemistry for
hepatic functions and urine analysis) to exclude any pathology.

5. All the patients were admitted to the hospital for 10 days for the
treatment of acute cpiate withdrawal syndrome.

6. The inpatient records of each group were recorded on a

proforma (Appendix-).
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11.

12.
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The severity of optoid abstinence syndrome of each patient
during admission and during follow up was recorded on a
proforma especially designed for this study (Appendix-I1).

All the patients were physically dependent on heroin, with a
mode! dose range “between ¥ and V2 grams” (street doses) per
day.

To ensure that the patients during the protocol did not covertly
ingest other drugs. They were confined to a locked inpatient
unit, and visitors were resiricted. However, patients could
discontinue their participation in the protocol and leave the unit
at any time on request without prejudice to their future
treatment.

Patients were divided into two groups. One group comprising 25
opiate addicts was treated with 500 mg Nigelia Sativa and the
other group comprising of 25 opioid addicts was treated with
one gram Nigella Sativa.

The patients received single blind placebo capsule for each
drug during day-1 and 2 of admission and they were observed
and rated for the presence or absence of opioid withdrawal
signs and symptoms experienced during the previous 24 hours.

On day-3 of admission single blind treatment with Nigeila Sativa

was assigned in a random manner.
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14.

15.

16.

17.

18.

19.

After the initial Nigella Sativa administration, patients with a
positive response to drug in terms of opiate withdrawal signs
and symptoms and without producing side effects were given
drug upto day-12 of admission.

Urine samples were collected, on day-1 and 12 of admission
and tested immediately for opioids by test strips.

Patients were discharged after 15 days of admission and then
assessed weekly upto twelve weeks.

Each patient received the treatment for eight weeks and then
the doses of drug were gradually tapered off during next two
weeks that is weeks-9 and 10.

During last two weeks, that is, weeks-11 and 12, patients were
assessed without given any drug.

Urine samples were tested for opioids on weeks-4, 8 and 12
during the follow up period.

This study was carried out on 50 patients. Total period of study

was two years.

Data was statistically evaluated.



METHOD
Measures

The selected patients were enrolled, data and progress of
the patients were recorded as per Appendix-ll, which inciudes the
parameters for abstinence as well as protracted withdrawai for

opiate dependence.

Subject-Reportied Measures

It was in the form of modified subjective opiate withdrawal
scale (MSOWS), which contained 38 optate withdrawal symptoms
(Appendix-ll). Subjecis indicated the degree to which they had
experienced each symptom during the past 24 hours on a five point
scale in which O=not at all, 1=a little, 2=moderately, 3=quite a bit,
and 4=extremely (maximum possible total score was 152). The
ratings for individual item were summed for a total score each scale

{Hiltunen et al., 1995).

Observer Rated Measures

It was in the form of objective opiate withdrawal scale
(OOWS, Appendix-ll) containing 18 observable physical signs. An
independent observer observed and rated the presence and
intensity of signs on a five point grade scale in which O=not at all,
1=a little, 2=moderately, 3=quite a bit, and 4=extremely (Hiltunen et

al., 1995).



PHYSIOLOGICAL PARAMETERS

it includes the pulse rate, systolic blood pressure, diastolic biood
pressure, temperature, respiratory rate. body weight, and caloric intake
(Appendix-Il) (Martin and Jasinski, 1969).

URINE ANALYSIS MEASURES

Urine samples were collected on days-1 and 12 of admission and
then on weeks-4, 8 and 12. All samples were collected under staff
observation to deter bogus urine samples and tested immediately for
opioids by using one-step dip and read chromatographic test strips

(Frontline opiates test strips).

Principle

The test is used for the immunological semi-quantitative detection
of opiates in urine, The test principle is based on the GLORIA (Gold
labeled Optical-read Rapid Immunoassay) technology. During immersion
the stnp absorbs the urine volume necessary for chromatography. The
urine passes through a zone containing soluble antibody — gold conjugate
that binds specifically to opiates. Excess conjugate is retained by an
intercepting zone of immobilized morphine so that only the gold conjugate
loaded with opiate metabolites reaches the detection zone, which

develops a colour between cream.



Ingredients

One test contains:

I 3.5 pgm monoclonal antibodies to opiates labeled with
colloidal gold.

i, 8.2 ugm morphine polyhapten

TEST PROCEDURE

Test strip is dipped into the urine sample such that the fluid tevel is
between the two blue marks. Afier 3 to 5 seconds test strip is withdrawn
and placed horizontalty for chrornatography. The resuit can be read after
two minutes. The resuiting colour is estimated by using a comparison
scale (downward reading). The test strip offers three ranges for an
estimation of the concentration on present in the sample:

s < 200 ng/ml negative

o > 200 ng/mi cut off, positive

s >1000 ng/ml highly positive
Stability

Frontline opiates are stable upto the expiry date as specified when
stored at +15°C to +25°C.

Interference

Urine samples with acidic values (pH <3) may lead to false negative
reading. Urine samples with alkaline values (pH >10) may lead to false

positive readings.
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STATISTICAL ANALYSIS

The mean was calculated by adding up the observed values and
dividing by the total number of observations. This is expressed by the

following symboil:

b4
1

(2x)/n
Where
x signifies the mean, x is each of observations, n is the
number of observations, 2. the Greek capital sigma denotes “sum of”.

Standard deviation (SD) can be calculated by formuta:

sh = VI — (ExP/n
n-1
Where
X = Individual observation
n = MNumber of individual values in series
Y = Sum of

Standard error of mean (SE} or (SEM)} was calculated by the

formula:

SE = sD/vn
Where

SD Standard deviation

Mumber of abservations



Student’s ‘1’ test

The statistical significance of difference between the mean values
of the two groups was evaluated by student’s ‘t’ test.

The vaiue of 't was calculated by the formula:

t = X1 — Xz / ¥ (SE1)? + (SEy)?
Where
X1 > X2
X1 = Mean of one group of observations
X2 - Mean of second group of observations
SE;y = Standard error of x,
SE, = Standard error of x;

Degree of freedom (d.f) was calculated as:

d.f. = ng+n;—2
Where
Ny = Number of observation in one group
n; = Number of observation in second group
P Value

The degree of probability was computed by comparing the
calculated value of 't with fabulated values in the table of ‘t' distribution
against the degree of freedom (d.f). The difference in the mean values of
the two groups was regarded statistically significant if the P value was
egual to or less than 0.05 and non-significant {(NS) if the P value was
greater than 0.05. It was highly significant if the P value was less than

0.001.



OBSERVATIONS
AND
RESULTS
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OBSERVATIONS AND RESULTS

Total 75 patients were enrolled in the study; 40 patients were in
group-l and 35 patients in group-Hl. Out of these 15 (37.5%) patients were
dropped out from group-! during third and fourth weeks of treatment. In
group-ll, 10 (28.7%) patients were dropped during first and second weeks
of treatment.

All patients were men ranging in age from 21-44 years (x = 33.152
+0.421). They all expressed interest in discontinuing the use of opioid and
gave written consents to join the study that required an abrupt withdrawal
from opioids after admission to hospital. They had a mean of 4.957+0.553
years history of opioid consumption (range 1-156 years). All had subjective
symptoms and objective signs of opiate withdrawal and urine specimens
showing positive results when tested with frontline opiates dipstick-
subjects of Nigella Sativa 500 mg and 250 mg treatment showed minor
adverse effects.

Our final analysis applies to 50 patients who completed the protocol
and were divided at random into two groups. Each group had 25 patients.

 Group-l » Nigeila Sativa 250 mg orally T.1.D.
o Group-ll i Nigella Sativa 500 mg orally T.I.D.
Some patients in both the groups received Diazepam 5 mg for nigh

time sedation.



The results in tables and in appendices show a cumulative score of
opiate withdrawal signs and symptoms on day-1 to day-12 of admission
and then on week-1 to week-12 as outpatient. The degree of withdrawal
signs and symptoms were assessed according to the scoring system

described in methodology.

GROUP-I

Twenty-five patients were given a placebo treatment on day-1 and
day-2 of admission. Thereafter from day-3 to day-12 of admission the
patients received 25 mg Nigella Sativa orally, three times daily.

Placebo had no significant effect on cumulative scores of
symptoms of acute withdrawal from opioids. A mean score of 39.4+7.48
was obtained on day-1, which had reached to a peak of 55.08+12.65 on
day-3 of admission. However admission of Nigella Sativa 250 mg
produced a decrease in opiate withdrawal symptoms from 55.08+12.65 on
day-3 to 29.415.02 on day-12 of admission (Table-5, Figure-1, Appendix-

VII).
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Mean scores of subjective

FIGURE - 1

Effects of Nigella Sativa 250 mg Treatment on Subjective Symptoms of
Withdrawal from Opioids in Group-| patients during 12 days Stay in Hospital
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Effects of Nigella Sativa treatment on the mean+tSEM scores of 38
symptoms of withdrawal of the 12 days sample in 25 opioid addicts at days
after the third in patient day of withdrawal. Students' t-test comparing change
in symptoms from pre-treatment inpatient day-3 to treatment day-12
indicated trend decrease in symptoms to be reported on day-12 of

admission.
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Similarly placebo had no significant effects on the cumulative score
of signs of acute withdrawal from opioids. A mean score of 14.92+3.35
was obtained on day-1 which reached a peak of 19.76+4.58 on day-3 of
admission. However, admission of Nigella Sativa 250 mg produced a rapid
decrease in opiate withdrawal signs from 19.76+4.58 on day-3 12.12+2.60

on day-12 of admission (Table-6, Figure-2, Appendix-Vill).
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Mean scores of objective signs of

FIGURE - 2

Effects of Nigella Sativa 250 mg Treatment on Objective Signs of
Withdrawal from Opioids in Group-| patients during 12 days
Stay in Hospital
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Effects of Nigella Sativa treatment on the meant+SEM scores of 18
signs of withdrawal of the 12 days sample in 25 opioid addicts at days after
the third inpatient day of withdrawal. Students’ t-test comparing change in
signs from pre-treatment inpatient day-3 to treatment day-12 indicated trend
decrease in symptoms to be reported on day-12 of admission.



The physiological parameters including pulse rate, systolic blood
pressure, diastolic blood pressure, temperature and respiratory rate were
decreased significantly from day-3 to day-12 of admission. There were
also increase in body weight and caloric intake from day-3 to day-12 of
admission, while the pupillary diameter was increased from 3.28+0.35 on
day-3 to 2.70+0.32 on day-12 of admission (Table-6A).

Urine toxicology was also decreased significantly from day-3 to

day-12 of admission.
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Nigella Sativa 250 mg treatment regimen used in this study shows
a significant effect on withdrawal from opioids as substantiated with
clinical condition, physical appearance, and the cumulative scores of
withdrawal signs and symptoms daily (Appendices-VIl and VIIl).

The patient was discharged on the same freatment after 12 days of
admission and advised to attend OPD weekly for the follow up.

The cumulative scores of symptoms of protracted abstinence was
decreased from 55.08+12.65 on day-3 to 1.16+1.84 after 12 weeks of
foliow up (Table-7, Figure-3). Similarly, the cumulative score of signs of
protracted abstinence was decreased from 19.76+4.58 to 0.20+0.64 after

12 weeks of follow up (Table-8, Figure-4).
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FIGURE - 3

Effects of Nigella Sativa 250 mg Treatment on Subjective Symptoms of
Protracted Abstinence in Group-| patients with Opioid Dependence during
12 weeks of Follow up
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Effects of Nigella Sativa 250 mg treatment on the mean+SEM scores
of subjective symptoms of protracted abstinence in 25 patients after every
week during 12 weeks of follow up. Students' t-test comparing change in
symptoms from pre-treatment inpatient day-3 to week-12 indicated trend
decrease in symptoms to be reported on week-12 of follow up.
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FIGURE - 4

Effects of Nigella Sativa 250 mg Treatment on Objective Signs of
Protracted Abstinence in Group-| patients with Opioid Dependence during
12 weeks of Follow up
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Effects of Nigella Sativa 250 mg treatment on the mean+SEM scores
of objective signs of protracted abstinence in 25 opioid addicts after every
week of 12 weeks of follow up. Students' t-test comparing change in signs
from pre-treatment inpatient day-3 to week-12 indicated trend decrease in
signs to be reported on week-12 of follow up.
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The physiological parameters including pulse rate, temperature,
respiratory rate decreased and papillary diameter were increased from
day-3 to week-12 of follow up. There was a decrease in systolic and
diastolic blood pressure from day-3 to week-12 of follow up. The caloric
intake was increased from 1.41+0.41 to 2.70£0.13 after 12 weeks of follow

up, while there was not much in body weight during that pericd (Table-8A).
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GROUP-11

Twenty-five patients were given a placebo treatment on day-1 and
day-2 of admission. Thereafter from day-3 to day-12 of admission the
patients received 500 mg of Nigella Sativa orally three times daily.

Placebo had no significant effect on cumulative scores of
symptoms of acute withdrawal from opioids. A mean score of 42.64+12.28
was obtained on day-1 which reaches a peak of 63.2+13.57 on day-3 of
admission. However administration of Nigeilta Sativa 500 mg produced a
decrease in opiate withdrawal symptoms from 63.2+13.57 on day-3 to

14.56+8.13 on day-12 of admission (Table-1, Figure-5, Appendix-Ili).
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FIGURE - §

Effects of Nigella Sativa 500 mg Treatment on Subjective Symptoms of
Withdrawal from Opioids in Group-ll during 12 days stay in Hospital
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Effects of Nigella Sativa 500 mg treatment on the mean+SEM scores
of 38 symptoms of withdrawal of the 12 days sample in 25 opioid addicts at
days after the 3™ inpatient day of withdrawal. Students’ t-test comparing
change in symptoms day-12 indicated trend decrease in symptoms to be
reported on day-12 of admission.
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Similarly, placebo had no significant effect on the cumulative score
of signs of acute withdrawal from opioids. A mean score of 16.68+3.22
was obtained on day-1, which had reached a peak of 25.52+3.08 on day-3
f admission. However administration of Nigella Sativa 500 mg produced a
rapid decrease in opiate withdrawal signs from 25.52+3.08 on day-3 to

7.72+2.35 on day-12 of admission (Table-2, Figure-6, Appendix-IV).



Mean scores of objective signs of

FIGURE - 6

Effects of Nigella Sativa 500 mg Treatment on Objective Signs of
VWithdrawal from Opioids in Group-ll patients during 12 days stay in Hospital
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Effects of Nigella Sativa 500 mg treatment on the mean+SEM scores
of 18 signs of withdrawal of the 12 days sample in 25 opioid addicts at days
after the 3™ inpatient day of withdrawal. Students' t-test comparing change in
signs from pre-treatment inpatient day-3 to treatment day-10 indicated trend
decrease in signs to be reported on day-12 of admission.
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A decrease was also observed on physiological parameters
including pulse rate, systolic blood pressure, diastolic blood pressure, and
respiratory rate from day-3 to 12 ot admission. The temperature was
decreased from 98.83+1.06 on day-3 to 98.20+0.49 on day-12 of
admission. Pupillary diameter was decreased from 3.34+0.37 on day-3 to
2.12+0.75 on day-12 of admission. There was not much increase in body
weight and caloric intake from day-3 to day-12 of admission (Table-2A).

Urine toxicology was significantly decreased from day-3 to day-12

of admission.
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Nigella Sativa 500 mg regimen used in this study shows a
significant effect on withdrawal from opioids, as clinical condition and
physical appearance of patients showed and the cumulative scores of
withdrawal signs and symptoms daily {Appendices-lll and IV).

The patient was discharged on same treatment after 12 days of
admission and advised to attend OPD weekly for the follow up.

The cumulative scores of symptoms of protracted abstinence was
decreased from 63.2£13.57 on day-3 to 0.32+0.90 after 12 weeks of follow

up (Table-3, Figure-7).
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FIGURE - 7

Effects of Nigella Sativa 500 mg Treatment on Subjective Symptoms of
Protracted Abstinence in Group-ll patients with Opioid Dependence during
12 weeks of Follow up
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Effects of Nigella Sativa 500 mg treatment on the mean+SEM scores
of subjective symptoms of protracted abstinence in 25 opioid addicts after
every week during 12 weeks of follow up.



Similarly, the cumulative score of signs of protracted abstinence
was decreased from 25.52+3.08 on day-3 to 0.36+0.63 after 12 weeks of

follow up (Table-4, Figure-8).
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FIGURE - 8

Effects of Nigella Sativa 500 mg Treatment on Objective Signs of
Protracted Abstinence in Group-ll patients with Opioid Dependence during
12 weeks of Follow up
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Effects of Nigella Sativa 500 mg treatment on the mean+SEM scores
of objective signs of protracted abstinence in 25 opioid addicts after every
week during 12 weeks of follow up. Statistics comparing change in signs
from pre-treatment in patient day-3 to week-12 indicated trend of decrease in
signs to be reported on week-12 of follow up.
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The physiological parameters, including pulse rate, respiratory rate,
and pupillary diameter were decreased from day-3 to highly significant
levels after 12 weeks of follow up. There were no significant decrease in
systolic blood pressure, diastolic blood pressure, and temperature.
Similarly, there was an increase in caloric intake but no significant
increase in body weight from day-3 to week-12 of follow up (Table-4a).

The urine toxicology remained negative throughout the foliow up

period as tested on weeks4, 8 and 12.
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Nigella Sativa 500 mg treatment regimen used in this study showed
significant effect on protracted abstinence of opioid as clinical condition of
patient and cumulative scores of signs and symptoms of protracted

abstinence were observed (Appendices-V and VI).



On comparing the effects of Nigella Sativa 250 mg and 500 mg in
controlling the signs and symptoms of acute withdrawal syndrome of
opioids, both the drugs decrease the severity of withdrawal in opioid
addicts during the period of 10 days stay in hospital.

On day-3 of admission the mean score of opiate withdrawai
symptoms in Nigella Sativa 250 mg group was 55.08+12.85, whereas in
Nigella Sativa 500 mg group the mean score of opiate withdrawal
symptom was 63.2+13.57. So there is ho main difference in the score of
opiate withdrawal symptoms in two groups on day-3 of admission (Table-
8, Figure-9). However on day-12 of admission the mean score of opiate
withdrawal symptoms was decreased to 14.56+8.13. Thus the difference
in effectiveness of the two drugs in controlling the acute opiate withdrawal
symptoms is obvious. Nigelta Sativa 500 mg shown to be more effective
than Nigella Sativa 250 mg in controlling acute opiate withdrawal

symptoms during 12 days of admission in hospital (Table-9, Figure-9).
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FIGURE - 9

Comparison of Effects of Treatment with Nigella Sativa 250 mg and 500 mg
on Subjective Symptoms of Withdrawal from Opioids during
12 days Stay in Hospital
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Comparison of effects of treatment with Nigella Sativa 250 mg (n=25)
and 500 mg (n=25) on the mean+SEM scores of 38 symptoms of withdrawal
of the 12 days sample at days after 3" in-patient day of withdrawal.

Statistical comparison shows obvious difference in two groups.
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Similarly, on day-3 of admission the mean score of opiate
withdrawal signs in Nigella Sativa 250 mg treatment group was
14.92+3.35, whereas in Nigella Sativa 500 mg group the mean score of
opiate withdrawali signs was 16.68+3.22. So there is not much difference
in the peak mean scores of opiate withdrawal signs in two groups on day
12 of admission the mean score of opiate withdrawal signs decreased to
7.72+2.35. Thus the difference in effectiveness of the two drugs in
controlling the acute opiate withdrawal signs in obvious. Nigella Sativa 500
mg came out to be more effective than 250 mg in controlling acute opiate
withdrawal signs during 12 days of admission in hospital (Table-10,

Figure-10).
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FIGURE - 10

Comparison of Effects of Treatment with Nigella Sativa 250 mg and 500 mg
on Objective Signs of Withdrawal from Opioids during 12 days
Stay in Hospital
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Comparison of effects of treatment with Nigella Sativa 250 mg and
500 mg on the mean+SEM scores of 18 signs of withdrawal of the 12 days
sample at days after 3™ in-patient day of withdrawal. Statistical comparison
shows obvious difference in the effectiveness of Nigella Sativa 250 mg and
500 mg.
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There were no significant differences in all the physiological
parameters of two groups on day-3 of admission. Similarly, there was no
significant difference in the physiological parameters including pulse rate,
systolic blood pressure, diastalic blood pressure, temperature and body

weight of two groups on day-12 of admission (Tables-10a and 10b).
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Even on comparing the results after the completion of study period,
that is, after 12 weeks of follow up, there was no significant difference in
the mean scores of symptoms of protracted abstinence in two groups
(Table-11, Figure-11). Similarly, there was no significant difference in the
mean scores of signs of protracted abstinence in two groups (Table-12,
Figure-12). Also the difference in physiological parameters of two groups

after 12 weeks of follow up was not significant (Table-12a).
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FIGURE - 11

Comparison of Effects of Treatment with Nigella Sativa 250 mg and 500 mg
on Subjective Symptoms of Protracted Abstinence in Patients with Opioid
dependence during 12 weeks of Follow up
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Comparison of effects of treatment with Nigella Sativa 250 mg and
500 mg on the meantSEM scores of subjective symptoms of protracted
abstinence after every week during 12 weeks of follow-up. Statistical
comparison on day-3 two groups and week-12 in two groups indicate no
significant difference.
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FIGURE - 12

Comparison of Effects of Treatment with Nigella Sativa 250 mg and 500 mg
on Objective Signs of Protracted Abstinence in Patients with Opioid
dependence during 12 weeks of Follow up
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Comparison of effects of treatment with Nigella Sativa 250 mg
and 500 mg on the mean+SEM scores of objective signs of protracted
abstinence after every week during 12 weeks of follow-up. Statistical
comparison in change in signs from in-patient day-3 for each group
indicated a trend of decrease in signs to be reported on week-12 of
follow up. Comparison in signs on day-3 in two groups and week-12 in

two groups indicate no significant difference.
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DISCUSSION

Heroin dependents are those who continue to use heroin in the
face of difficuities they know or believe to be caused by its use such as
health, legal and inter-personail difficulties. They typically use heroin daily,
develop tolerance to its effects, and experience withdrawal symptoms on
abrupt cessation of use. About one quarter of people who have ever used
heroin developed dependence (Anthony and Helzer, 1995).

Dependence does not end when the drug is removed from the body
(detoxification) or when the acute post-drug taking illness dissipates
(withdrawal). Rather, the underlying addictive disorder persists, and this
persistence produces a tendency to relapse to active drug taking (O’'Brien
and Mcl.eVan, 1996).

Methadone maintenance treatment (MMT) is the most extensively
researched form of maintenance treatment for opioid dependence. The
effectiveness of treatment for opioid dependence would ideally be
assessed through randomized controlled trials (RCTs). Only five such
trials have ever taken place in the 35 years since MMT was introduced. All
five trials involved small number of patients who were rarely followed for
longer than one year. The effectiveness of MMT in observational studies
of community treatment programmes has not been as impressive as that
in the RCTs, indicating that methadone treatment in routine use is not a

panacea for opioid dependence. About half of those who enter treatment
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left within 12 months, and some of those continued to one heroin and
other illicit drugs though much less frequently than before they entered
treatment (Hall et al., 1998).

Maintenance with pure opioid antagonists such as naltrexone has
been shown to be effective in opioid dependent people for whom failure to
comply with treatment has major personal consequences (e.g. opioid
dependent health professionals) but pure opioid antagonists have not
proven popular with the wider population of opioid dependent people, in
whom low rates of compliance have been a major difficulty. Naltrexone
has almost no agonist effects and will not satisfy craving or relieve
protracted withdrawal symptoms. For these reasons, naltrexone treatment
does not appeal to the average heroin addict especially those with less
motivation to remain opioid free (O'Brien, 1996).

The study, we proposed, was the first project launched in the
Department of Pharmacolegy and Therapeutics, University of Karachi.
The obijective for this project was to search non-opiate treatment of opioid
dependence for long term management; a treatment which would be more
safe, less hazardous and more acceptable to opioid addicts.

Prior to this few studies were conducted at Basic Medical Sciences
Institute, J.P.M.C., Karachi, in which role of calcium channel blockers was
observed in the treatment of opioid dependence syndrome. These studies

were carried out by Baloch (1991), Mahesar (1994), Salat (1998), and
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Ansari (1999) in which effect of calcium channel blocker in treatment of
opioid dependence was evaluated in animal and patients.

Baloch (1991) and Mahesar (1994) observed the effect of
verapamil and felodipine in morphine dependent animals subjected to
naloxone in vivo and vitro. They observed that calcium channel blockers
were effective in reducing the abstinence in vivo and in vitro effects. These
observations led to pilot project on morphine addict patients.

First clinical study was conducted by Salat in 1998, who compared
the effects of calcium channel blocker, verapamil with thioridazine and
amitriptyline, contemporary treatment prevalent in Karachi in the
management of acute opioid abstinernce syndrome.

He observed that verapamil showed a highly significant
improvement in signs and symptoms of abstinence. The patients, who
were admitted during the study with previous history of opioid abstinence
without treatment, expressed that they did not experience these
withdrawal effects. He concluded that verapamil therapy is safe, effective,
and more pronounced in treating the acute opioid withdrawal syndrome
than amitryptyline and thioridazine.

Second clinical study was done by Ansari (1999) in which the
effects of verapamil and cionidine compared with thioridazine and
chlorpromazine in opioid abstinence syndrome were observed. He

observed that the effects of verapamil and clonidine to decrease the signs
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and symptoms of acute withdrawal from opioids were highly significant
when compared with chiorpromazine and thioridazine.

Hence, in the light of previous clinical studies, this single blind study
was proposed to observe the effects of Nigelta Sativa in long term
management of opioid dependence. Each patient received treatment
initially for 12 days during his stay in hospital. Then each patient was
advised for weekly follow up as out-patient and the same treatment was
continued till eight weeks, then the dose of drug was gradually tapered off
during next two weeks period after that patient was followed up further for
two weeks without giving any drug.

A placebo for the drug was given on day-1 and 2 of admission, only
to observe and confirm the opiate withdrawal syndrome on first three days
of admission. Nigella Sativa was administered in dose of 250 mg and 500
mg three times daily, in the two groups. Each group comprised of 25
patients. Nigella Sativa produced a decrease in opiate withdrawal signs
and symptoms.

Nigella Sativa 250 mg reduced the subjective symptoms from
pretreatment day-3 scoring rate of 55.08+12.65 to 29.4+5.02 at day-12.
Similarly, objective signs were also reduced from pretreatment day-3
scoring rate of 19.76+4.58 to 12.12+2 60 at day-12.

Regarding the physiological parameters decrease was observed in

pulse rate, systolic blood pressure, diastolic blood pressure, and
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temperature, but all were within normal physiological ranges. Respiratory
rate and pupil diameter also decreased. Both body weight and caloric
intake increased.

Similarly, Nigella Sativa 500 mg was given to 25 patients three
times daily throughout the treatment period after abrupt discontinuation of
opioid administration. It also produced rapid decrease in opiate withdrawal
signs and symptoms. The subjective symptoms were reduced from
pretreatment day-3 scoring rate of 63.2+13.57 to 14.56+8.13 at day-12.
Similarly objective signs were also reduced from pretreatment day-3
scoring rate of 25.52+3.08 to 7.72+2.35 at day-10.

Maintenance with opioid agonists methadone or L-a-methadol
{(LAAM), antagonist (naitrexone) or partial agonist (bupremorphine) is the
usuai practice in the long term management of opicid dependence, but all
these drugs have their own disadvantages. It has been proved in many
invitro studies that calcium channels/blockers, modulate the opioid
receptors or release of endogenous opiopeptins in one or other way
{Hernandez et al., 1993; Martinez et al., 1993; Smart and Lambert, 1996;
Sher et al.,, 1996; Spampinato et al., 1994; Simmons, 1995; Fields and
Sarne, 1897; Schwartz and Katki, 1990; Vonvoigtlander et al., 1387,
Bongiani et al., 1986).

We found only one in vivo study {(Shulman et al., 1998}, in which

the calcium channel blockers, verapamil or nifedepine were used in only
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three patients for 2-8 weeks after detoxification. It was observed that
calcium channel blockers prevent the development of significant craving
and prevent the relapse. There was an increased sense of well being,
manifested as less anxiety, clear thoughts, more satisfying sleep (often
without sedatives), and a greater desire and capacity to participate in
social and sporting activities. None of the patients suffered severe calcium
channel blockers evoked adverse effects and none required cessation of
calcium channel blocking agent.

There were 20 symptoms in the opiate withdrawal questionnaire
used in previous studies with minimum score of zero to maximum 80.
Grading of intensity of symptoms were from 0-4 with increasing severity.
While the state used in our study had 38 subjective symptoms with a
maximum score of 1562. The additional symptoms were added for the more
comprehensive assessment of the state of acute withdrawal as well as for
assessing the state of protracted withdrawal after the acute abstinence.
The additional symptoms were such as decrease in appetite, alertness,
cheerfulness, calmness, patience, relaxation, and clear thinking,
disorientation, carefreeness, drug craving, dysphoric mood, feelings of
anxiety, increased sensitivity to pain, low psychomotor speed, pounding
heart, sadness and shooting up.

Similarly, there were only six signs in opiate withdrawal question-

naire in previous two studies with minimum score of zero to maximum 24,
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Grading of intensity of signs were from 0-4 with increasing severity. While
the scale used in our study had 18 objective signs with a maximum score
of 72. The additional signs were added for the more comprehensive
assessment of the state of acute withdrawal as well as for assessing the
state of protracted withdrawal after the acute abstinence. The additional
signs were such as air, hunger, anorexia, insomnia, mydriasis, and tremor.

As it was proved in an in vitro study that Nigella Sativa is having
calcium channel biocking effect {(Gilani et al., 2001), along with analgesic,
spasmolytic, anti-microbial, and anti-diarrhoeal etc., effects so this drug
was used in this study. It is concluded that this drug is effective in long
term management of opioid dependence.

It not merely cures the opicid dependence but also cures the
infections and weakness from which majority of addicts suffer. 1t is
suggested that further long-term follow up studies are needed to evaluate
the benefit of this drug in maintaining the patients opioid free. In addition,
various biochemical and physiological evidences are required to further
strengthen the effectiveness of this non-opiate drug in long-term manage-

ment of opioid dependence.
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APPENDIX - |

OPIATE WITHDRAWAL SCALES - SEVERITY OF OPIOID WITHDRAWAL SIGNS

Name cf Hospital: Name:
Date of Admission Indoor No.__ Bed #
Dated:

(B) Objective opiate withdrawal scale (OOWS)

1, Air hunger o 01 @ B ¢
2, Anorexia 10 ) R 4 I ) IO
3. Cold flashes (shivering observed) 0] 1] [2] 3] [4]
4, Diarhoea o M @a pooME
5, Emesis (C) I ) R A N ) I
6, Hot flashes o M @& p o
7. Insomnia L) N 1 A A I () R )
8, Lacrimation o M @2 Bl M
9, Muscle Twitches [0] 1 [2] [3] 4]
10.  Mydriasis L R 4 I ) I )
11. Pilo-erection [0] 1] [2] (3] (4]
12, Restlessness (frequent shift of position) [0] 1] (2] (3] [4]
13, Rhinorhoea o 0 @& Bl M
14.  Signs of abdominal o M @& B M
15. Anxiety (foot shaking or trembling) 0] [1] 2] [3] [4]
16.  Sweating L) I ) IR P4 N ) B 1)
7. Tremor o o @2 R[4
18.  Yawring 0] N N 4 B ) B

Physiologic Parameters

Pulse rate per minute:
Systolic blood pressure:
Diastolic blood pressure.
Temperature;
Respiratory rate:
Body weight:
Pupil diameter:
Caloric intake:

O~ W N




APPENDIX - 1|

OPIATE WITHDRAWAL SCALES - SEVERITY OF OPIOID WITHDRAWAL

SYMPTOMS (SUBJECTIVE)

Name of Hospital: Name:

Date of Admission: Indoor #

Dated:
1. Abdominal cramps and sick to stomach {0]
2. Aching bones, joints and muscles [0
3. Alertness, clear thinking, cheerfulness [0]
4, Apathy, dysphoria, disorientation, [0]

memory impairment

5. Backache (]
6. Bothered with noise 10]
7. Calmness, patience, relaxation 0]
8. Carefreeness 0]
8. Cold flashes (0]
10. Canstipation 0]
1. Diarhoea (0]
12. Drug craving 0]
13. Fatigue [0]
14, Feeling of Anxiety (0}
15. Goose flesh 0]
16. Hot flashes [0]
17. Increased sensitivity to pain 0]
18. Insomnia 0]
19. [mitability [0]
20. Loss of appetite [0]
21, Libido (0]
22, Low psychomotor speed 0]
23. Muscle twilching 0]
24. Muscle cramp {03
25, Nausea and vomiting ]
26. Palpitation [0]
27. Pounding heart [0]
28. Restlessness [0]
29. Running nose )
30. Sadness, depression [0]

"

(1]
(1]
(M

]
(1
(1]
(1]
(1]
(1]
[1]
("]
[1]
[1]

(1]
1]

Bed #

[2]
(2]
(2]
2]

(2]
[2]
(2]
2]
(2]
2]
2]
(2]
[2]
2]
[2]
[2]
(2]
[2]
(2]
2]

2]
[2]
2]
2]
[2]
2]
[2]
2]
2]

13]
3]
(3]
Bl

3]
3]
3]
3]
(3]
(3]
(3]
(3]
[3]
3]
3]
&)
3]
§)
(3]
&)
(31
(3]
3]
(3]
[3]
3]
(3]
3]
(3]
&)

(4]
(4]
[4]
[4]

[4]
[4]
[4]
[4]
[4]
[4]
(4]
[4]
[4]
[4]
[4]
[4]
4]
[4]
[4]
[4]
4]
(4]
[4]
(4]
[4]
[4]
[4]
(4]
[4]
4]

Continued.........



31.
32.
33.

35.
36.
37.
38.
39.
40,

Salivation

Sexual intercourse time

Shaking or tremulous

Skin clammy and damp

Shooting up and aggressive behaviour
Sneezing

Sweating

Tearing eyes

Tension

Yawning

[0]

(0]

Y
(1]
[1]
("]
(1]
(1]
1]
(1]
(1]
(1]

2]
(2]
2]
(2]
(2]
(2]
2]
2]
(2]
2]

3]
)
(3]
3]

(3]
[3]

[3]
8]

[4]
4]
(4]
[4]
(4]
[4]
4]
4
(4]
[4]
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APPENDIX - [li

Cumulative scores of Subjective Sympioms of withdrawal from Opioids
in Group-Il patients treated with Nigella Sativa 500 mg during 12 Days

Key:

NOP = No. of Patients

stay in Hospital

Pre-treatment Treatment Day
NOP Day

1 2 3 4 5 6 | 7 8 9 |10 11 ] 12
1 56 70 72 62 49 45 3 30 0 | 29 26 22
2. 53 73 74 74 52 16 36 34 32 28 25 18
J. 40 72 80 76 74 70 | 58 | 40 38 36 34 34
4. 53 73 77 77 74 72 10 68 60 54 | 48 40
b 75 80 | 9 88 | 80 56 60 52 43 37 30 22
6. 54 65 79 70 F4 54 48 40 36 30 28 12
7. 56 65 80 | 76 60 1 58 40 ] 36 32 28 20 10
8. 57 70 78 70 62 60 54 50 48 40 32 16
9. 33 47 52 | 40 40 | 32 | 24 22 22 20 14
10. 46 | 58 | 67 | 65 | 36 | a0 | 30 | 28 | 26 | 24 | 2 | 12
11 47 5 | 54 60 | 52 50 48 | 45 33 32 26 12
12. 33 50 55 52 52 46 | 39 38 27 23 17 13
13. 46 57 59 54 50 | 48 | 30 30 30 28 22 20
14. 40 49 49 46 44 | 42 | 32 30 26 23 19 15
15. 38 42 48 47 40 | 39 37 | 30 26 20 16 08
16. 30 46 55 53 47 | 40 | 30 | 25 25 23 20 12
i7. 47 48 55 54 48 | 40 | 36 34 30 28 | 20 14
18. 40 52 57 55 50 | 48 | 37 | 28 27 24 18 12
19. 45 | 62 65 64 | 60 { 48 | 36 | 30 29 25 22 13
20. 35 [ 46 | 65 | 60 | 54 S0 | 48 | 41 37 12 12 | 08
21. 22 32 38 30 30 28 | 22 | 20 20 18 12 08
22. 29 41 45 n || o2 | A 18 16 12 10 | 06
23. 27 41 43 35 3 25 | 25 25 14 10 07 06
24, 26 | 48 | 65 | 48 | 40 | W | 30 ! 30 | 22 14 10 | 09
25, 38 54 67 45 7 3 32 23 | 26 24 12 10 08
N X | 25 25 25 25 25 25 25 25 25 25 | 25
Mean | 42.64 | 56 632 | 5452 § 4876 | 44.84 | 382 | 3412 | 3032 | 5228 | 21.04 | 1456
sD 1203 | 1224 | 1329 | 17.36 | 1713 | 336 {1207 | 1089 | 9.83 | 980 |893 |79
SEM | 1228 {1250 [ 1357 [17.72 | 1749 [ 1361 | 1232 | 1001 {10.04 | 1001 {812 [8.13




APPENDIX - IV

Cumulative scores of Objective Signs of withdrawal from Opioids in
Group-ll patients treated with Nigella Sativa 500 mg during 12 Days stay

in Hospital

Pre-treatment Treatment Day
NOP Day

1 2 3 4 5 6 7 8 9 |10 11 ] 12
1. 18 | 24 | 27 | 20 | 17 | 14 | w {10 | 08 | 07 | 07 | 07
2 20 22 30 26 21 18 18 15 13 12 1 10
3 17 21 26 25 20 12 12 I 1 1 10 | 0
4. 19 20 21 20 19 18 17 | 15 14 14 15 15
9. 15 22 24 20 I3 17 7 N 14 12 12 10
6. 17 23 24 19 18 i7 ] 15 1 10 07 07 06 06
T. 19 [ 20 | 22 [ 9 s ] 6 | s |t [ 1t b0 | o7 | o6
8. =l < I 19 18 1z | 18 14 12 10 | 09 | 08
9. 14 20 | 22 20 17 13 13 12 " 10 | o7 | 06
10. 16 26 30 27 26 25 | 13 | 18 16 15 14 12
1. 13 26 28 26 24 15 | 14 i 10 09 08 07
12. 12 27 29 25 22 20 13 16 15 14 14 05
13. 10 29 29 26 22 18 { 16 15 14 12 10 09
14. 20 25 28 | 24 22 20 | 18 | 17 16 15 12 | 09
15. 18 14 20 18 16 15 | 14} 14 12 10 09 o4
16. 20 21 22 20 | 19 i7_| 16 14 12 10 08 06
17. 20 22 26 20 18 | 16 | 15 | 14 12 | 03 | o7 | Oa
18. 15 | 2 | 23 24 20 | 17 | 158 { 15 14 13 12 | 07
19. 12 24 26 25 23 22 | 19 18 17 15 14 06
20. 19 27 | 28 | 2 18 | 18 | 16 | 12 12 08 | 08 07
21. 14 | 28 | 28 | 26 | 24 | 22 T 20 6 15 14 12 | 08
22 20 1 29 30 26 24 22 | 2 | a7 16 15 13 09
23. 16 20 22 22 19 | 17 17 13 i3 09 09 06
24. 21 22 24 22 20 18 18 14 14 10 09 | o7
25. 12 22 24 22 | i 19 | 17 | 18 15 12 10 08
Mean | 1668 | 23.16 | 2552 | 2240 | 2046 {1772 | 1620 11376 [ 1296 | 1132 [ 1012 [ 7.72
SO | 315 | 336 {302 |282 |258 |25 | 238 |346 | 242 | 243 |258 | 230
SEM | 3.22 | 343 |308 | 288 {264 |257 | 243 |353 |247 |254 |263 |23

Key: NOP = No. of Patients
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APPENDIX - V

Cumulative Scores of Subjective Symptoms of Profracted Abstinence
in Group-ll patients treated with Nigella Sativa 500 mg for
Opioid dependence during 12 weeks of Follow up

Nigella Sativa Treaiment Week DTW PTW
Noe 1 2 3 & 5 6 7 | 8 9 |10 | 11 | 12
1. 5 | 12 {14 {3 | 1w [ 3] 15 w] ol o] oo
2 14 12 10 9 9 6 | 4 0 0 0 0 0
d. 12 10 9 8 6 i 4 5 3 3 1 1 !
4. 13 9 7 6 | 5 4 3 3 0 0 0
5. 20 15 13 12 9 8 4 7 2 2 2 2 !
6. 8 8 2 2 | 1 5 ] 0 0 0 0 0
¥ il I 1 1 o | 9 3 7 4 2 0 0
8. 4 2 ! ! 0 9 0 0 0 0 0
9 6 10 10 7 4 4 3 0 0 0 0 0
10 14 14 14 14 4 %2 | 11t 3 7 6 5 4
11 10 8 6 5 4 3 |2 | 1 0 0 0 0
12, 9 10 10 g i 0 g 0 0 0 0
13. 17 9 9 2 | 2 2 L I ) 0 0 0
14. 14 5 1 0 9 | o | @ 0 0 0 Q 0
13. 15 4 4 4 4 2 | D 0 0 0 0 0
16 16 2 2 2 o b | 0 | © 0 0 0 0
17. 3 4 4 4 g8 g 0 0 0 0 0
18. 7 23 12 10 £ | 0 1.0 0 0 0 0 0
19, 9 8 8 H . . 0 |10 0 0 0 0
20. 5 6 6 6 | 4 i 4 2 2 2 0 0
21. " 13 13 8 4 & [ w2 ] 2 0 0 0 0
22. | 8 3 | v v e | o jo oo o | o]
23. 9 17 15 9 {3 | 1t} o 0 0 0 0 0
24. 5 1 0 D) o | D 0 0 0 0 0 0
25. 7 5 5 5 4§ 2 2 2 2 2 2 2
Mean | t0 B92 | 776 {59 |444 1224 |228 |18 |02 |os |04 {032
SD 245 [501 |446 |407 |375 {327 [357 [293 [171 {132 [9.09 |os88
SEM {454 {512 {45 [415 |383 [334 [364 [300 | 175 [135 |11 [050

Key: NOP = No. of Patients



Cumulative Scores of Objective Signs of Profracted Abstinence in
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APPENDIX ~ VI

Group-Ill patients treated with Nigella Sativa 500 mg in

Opioid dependence during 12 weeks of Follow up

Key:

Nigella Sativa Treatment Week DTW PTW
i 1 2 3 < 5 6 7 8 9 10 | 11 12
1. 4 4 3 2 1 1 0 0 0 0 0 0
2. 6 8 5 3 2 | 1 0 0 0 0 0
3. 8 6 4 4 3 2 1 ! ! 1 1 1
4, 12 9 7 5 4 2 1 0 0 0 0 0
5. 7 6 6 5 5 5 | 2 | o 0 0 0 0
6. 9 5 4 4 | 3 3 | 1 1 1 1 i
7. 5 4 4 3 3 | 3 1 1 1 { 1
8. 6 6 4 | 4 4 4 | 3 3 2 2 2 % i
9. 4 5 5 3 : 0 | 0 0 0 0 0
10. 3 1 1 o [ 0 | o0 0 0 0 0 0 0
11. g 2 2 2 %[ 3 0 0 0 9 0 0
12, t ol ol ol of ool ol o] o] oo
14, 8 5 3 Z | R o {0 0 0 0 0
14. 10 9 g 9 4§ B8 4 en 1 t 1 ! 1
15. 7 6 6 5 | s 5 | 2 0 0 0 0 | o
18, 6 2 2 2 1 Ly | 8 0 0 0 0
17 5 5 3 2. |t 1t | B | 9 0 0 0 9
18. 4 4 4 4 4 4 4 2 2 2 2 2
18. 7 6 6 5 ot 8 2 10 0 0 0 0
0. 9 6 3 3 | 3 £ | 1 1 1 { t 1
21. 1 9 9 9 g8 | 4 | 2 1 0 0 0 0|
22, 4 3 2 2 Z I 2 I, 0 0 0 0 0
23, 2 2 ! 1|0 o | 0 0 0 0 0 0
[ 24, 3 1 1 o ] o | 6} 0 0 0 0 0 0
25. B 2 2 =20 I 0o | 0 0 0 0 0
Mean | 6.12 | 464 | 384 | 324 | 272 | 2 | | 044 § 036 | 036 | 036 | 036
D 270 | 252 | 232 | 226 | 167 | 223 | 1485 | 075 | 062 | 062 | 062 | 062
SEM | 275 | 258 | 237 {1 231 | 170 [ 223 | 108 | 076 | 063 | 063 | 063 { 062

NOP = No. of Palients
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APPENDIX - Vi

Cumulative scores of Subjective Symptoms of withdrawal from
Opioids in Group-I patients treated with Nigella Sativa 250 mg in
During 12 days stay in Hospital

Pre-treatment Treatment Day
NOP Day

1 2 3 a4 5 g | 7 8 9 |10} 11 | 12
1. 40 44 46 | 46 40 35 33 30 28 26 24 22
2 50 54 60 53 58 | 54 50 | 48 44 40 38 30
3. 28 30 50 48 46 40 38 36 34 30 28 26
4. 38 40 46 46 40 35 3 30 28 26 24 ez
5. 43 48 52 50 | 48 ! 46 4n 38 38 36 32 30
6. 50 54 60 59 58 52 | S0 | 4B | 44 40 38 30
7. 53 57 70 1 64 E0 5 | 50 46 42 36 30 28
8, 48 56 65 | 64 60 | 58 54 50 48 | 44 40 36
3. 33 50 58 56 50 | 48 46 42 40 38 36 23
10. 34 50 60 | 53 52 | 52 | 50 | 48 | 44 40 38 30
. 40 52 70 £8 62 | 58 3 56 | 54 50 48 34 28
12 46 | 60 | 74 | 72 | 68 | 60 | %S4 | 50 | 44 | 30 | 30 | 2
13 30 40 55 54 50 [ 48 | 48 44 42 40 39 30
14. 30 | 40 58 56 | 40 | 38 i | 30 30 | 28 26 | 20
15, 26 34 58 56 54 | 52 | 50 48 46 44 40 30
16. 26 36 50 50 50 48 | 48 | 42 40 38 37 36
17. 44 51 57 56 50 50| 49 47 46 42 40 8
18. 48 53 53 52 | 48 | 46 | 44 40 40 38 37 35
19, 40 | 47 50 43 43 | 48 | 44 | 43 40 35 34 30
20. 36 48 58 | 56 50 | 48 | 40 | 38 37 35 34 30
21. 31 43 57 54 | 54 50 | 48 47 46 45 40 | 32
22, 37 50 Al 58 56 | 52 50| 48 8 | 47 45 39
23. 18 54 54 52 50 | 48 7 1 4 38 36 32 30
24, 40 46 53 52 | S) | 50 | 48 | 46 40 36 34 28
25, 46 | 48 { 50 | 48 | a6 [ a6 | a2 | a0 { 30 | 38 | 36 [ 30
Mean | 394 | 474 | 5508 | 55.28 | 55.28 | 4864 | 4568 | 4308 | 4064 | 37.44 | 3464 | 294
<0 782 | 735 | 1239 | 645 | 645 | 641 | 663 | 639 | 579 | 592 | 526 | 492
SEM | 798 | 750 [ 1265 | 658 | 658 | 654 | 677 | 652 | 531 | 604 | 537 | 502

Key. NOP = No. of Patients




APPENDIX - VIl

Cumulative scores of Objective signs of withdrawal from Opioids in
Group-I patients freated with Nigella Safiva 250 mg during
12 days stay in Hospital

Pre-treatment Treatment Day
NOP Day N

1 2 ] 3] a6 | 7|89 J10]11]12
1. 20 | 23 0 [ & LS Lo 23 oA 22 4 & | & 19
2, 13 17 28 27 25 23 | 23 23 21 20 20 20
3 15 t6 | 26 | 25 | 24 23 19 18 17 16 15 1
4. 19 | 23 25 124 | & 3 {2 | 20 19 18 17 15
5 18 1 20 | 2 | 22 21 20 19 | 7 15 14 14 12
6. 15 | 8 2 | 21 | zo | & | 17 | 14 | 13 | 13 | 12 | n
1. 3 19 | 23 | 2 19 | 18 | 15 13 13 12 12 1
8. 14 16 18 17 17 1%} 15 5 14 14 14 14
9. 15 16 19 18 15 | 14 i3 12 1 " I 10
10. 10 12 6 | % | 15 | 15 | 14 | 13 13 ) 12 12 12
11. 18 1 20 | 2 | 21 | 2 21 | 19 18 | 17 15 14 13
12 17 19 | 21 20 | 20 | 20 | 18 | 16 15 14 13 12
13. 20 20 24 23 22 1 21 | 18 18 17 15 14 13|
14, 12 14 18 17 17 | 47 | 18 5 | 15 14 12 12|
15, 16 18 20 | 13 | 19 19 | 19 13 t3 12 1 11
16 15 16 18 18 | 18 17 15 14 14 13 12 10
17. 10 ] 12 | 14 | g | e ) |
18. 12 15 17 16 ) 16 | 15 | 14 13 12 12 Al 1
19. 11 13 14 14 .F 14 [ 14 [ 14 | 14 12 il 10 10
20. 18 | 20 | 2 | 2 2 | 241 18 17 15 14 12
| 21, 16 | 18 | 18 § 17 | 7 | 17 4 16 | 16 | 18 | 16 | 15 | 13
22. 12 14 15 15 5. | 15 § 45 | 15 i5 13 18 10
23. 8 10 12 12 | 3 o1 i 1 1 1 M
24, 12 18 18 6 14 | 12 | 12 11 10 10 10 10
23. 14 14 14 13 s 10 10 10 10
n 5 | 25 | 25 [ 25 {2 | oz | e | a5 | 25 | 25 | 25 | 25 |
Mean | 1492 | 1684 | 1976 | 19 | 182 | 17.48 | 1648 | 1552 | 146 | 1368 | 13 | 1212
SD 328 [ 328 | 449 | 413 | 391 | 377 | 347 | 339 | 32 | 270 | 274 | 255
SEM | 335 | 335 | 458 [ 422 | 4 | 385 | 354 | 346 | 326 | 276 | 279 | 2&D

Key:  NOP = No. of Patients



APPENDIX - IX

Cumulative scores of Subjective symptoms of Pre-treated Abstinence in

Dependence during 12 weeks of follow up

Group-| patients freated with Nigella Sativa 250 mg for Opioid

500 mg Nigella Sativa Week DTW PTW
NOF 1 2 3 4 5 6 7 8 9 10 | 11 | 12
1. 30 26 24 22 20 16 14 12 10 8 4 2
2. 26 26 20 18 | 18 17 16 14 14 12 8 4
| 3. 12 12 10 E 8 b 5 4 4 3 3 0
4. 22 20 19 18 15 14 13 12 " 9 7 3
5. 27 24 22 20 18 | 17 15 14 13 10 8 6
6. 27 26 26 20 18 16 14 12 13 3 7 5
7. 19 19 18 18 16 15 { 13 i 7 5 4 3
8. 13 1 9 7 5 5 5 4 3 2 2 1
9. 12 1" 1 6 4 | 0 0 0 0 0 0 0
10. 26 26 26 13 13 10 5 0 0 0 0 0
1. 22 18 14 13 7 7 3 0 0 0 0 0
2. 27 26 9 8 7 0 0 0 0 0 0 0
13. 29 29 21 22 2 | 15 15 15 9 7 7 3
14. 28 28 24 24 20 m | 8 0 0 0 0 0
15. 30 25 25 20 18 " 3 3 3 3 3 3
16. 16 14 14 13 3 8 5 i 0 a 0 g 0
i 14 14 5 5 3 B 0 0 0 0 0 0
18. 46 30 22 18 8 4 o I 0 0 0 0 0
19. 44 30 22 g | Ml 8 |-k 4 2 0 0 0
20. 43 30 28 18 8 | 4 2 0 0 0 0 0
21. 44 20 22 22 13 14 | 10 8 4 2 0 0
22. 42 30 20 18 i iz | s 8 | 0 0 0 0
23. 38 20 16 16 12 | 14 12 10 8 § 3 0
24. 38 28 18 8 4 | 0 | o 0 0 0 0 0
25. 28 26 12 10 B 2 | o 0 0 0 0 0
n 25 25 25 25 | 25 25 25 | 2% 25 25 25 25 |
Mean | 2812 | 22.76 | 1828 | 15.28 | 1188 | 1092 | 672 | 524 | 404 | 3 224 | 116
SD 1040 | 625 | 614 | 556 | 580 | 667 | 570 | 554 | 487 | 384 | 291 | 1.80
fSEM | 1061 | 638 | 627 | 567 | 592 | 681 | 582 | 565 | 497 | 392 | 297 | 1.4

Key:

NOP = No. of Patients
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Cumulative stores of Objective signs of Pre-freated Abstinence in
Group-| patients freated with Nigella Safiva 250 mg for Opioid
Dependence during 12 weeks of follow up

Key.

NCP = No. of Patients

i
500 mg Nigella Sativa Week DTW PTW
HOF 1 2 3 a4 5 6 | 8 9 [10] 11| 12
1 5 | 15 {1a | 12| 9 | 7] & |5 3 o | o | o
2. 14 13 13 1 10 } 4 3 2 0 0 0
3. 11 10 9 7 5 4 | 2 | 2 0 0 0 0
4. 5 5 3 2 ! ! 3 0 0 0 0 0
8. 1 10 9 7 f 5 4 3 3 0 0 0
6. 12 12 12 12 10 g | 8 7 5 4 3 3
[ 12 1 11 10 8 7 1 8 5 2 2 1 1
8. 1 10 9 9 7 5 - 3 0 0 0 0
9. 10 7 6 4 R = 0 0 0 0 0
' 10. 9 8 5 341 2 |''s "8 | B 0 0 0 0 |
1. 7 6 3 204 1 |l 1@ |.D 0 0 0 0
12, 1 10 9 7 I . T - ! 0 0 0 0
13. 1 9 7 5 4 i 2 0 0 0 0
4. 13 12 10 8 6 S 3 2 2 0 o
15 " 10 8 | 5 2 1 2 1 0 0 0 0 0 0
16. 14 1 9 8 % L 3 0 0 0 0
17. 6 6 6 6 5 4 1 3 2 1 0 0 0
18, 9 8 6 4 | 4 | 4 2 1 2 2 2 2 1
15 8 6 5 4 ] 3 3 2 | 1 Qi - .0 0 0 0
20 11 9 7 6 5 4 1 3 2 1 0 0 0
21, 8 7 6 5 4 4 i w3 0 0 0 0
22. 6 5 i 3 2 |t ] 0 0 0 0 0 0
23. 5 5 S 5 4 | 3 | 2 1 0 0 0
24. 7 6 € | & 4 | 3 3 4 3 1 0 0 0
25, 7 6 5 4 | 3 2 | 1 0 0 0 0 0
n 25 25 25 25 4 28 25 26 | 35 25 25 25 25
Mean | 976 | 868 | 748 | 6.6 | 484 | 372 § 264 | 196 1 092 | 04 | 024 | 02
5O 281 | 270 | 291 | 285 | 252 |z | 197 | 182 | 1.29 | 097 | 0.70 | 063
SEM | 287 | 276 | 297 | 29t | 257 | 222 | 21 | 185 | 132 [ 1 | 072 | 064




Physiological Parameters of Group-Il patients Treated with
Nigella Sativa 500 mg before Opioid withdrawal (Day 0)
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Nop | PR{per | SBP DBP | Temp: | RR(per | BW PD cl |
minute) | (mmHg) | (mmHg) | (°F) | minute) (kg) (mm) (Keal)
1. 80 100 70 96 18 46 2 18
2. 80 130 70 97 18 40 2 2
3. 82 100 70 97 17 50 2 2
4, 82 90 60 98 20 60 15 18
o 72 90 70 974 20 55 1.6 1.9
8. 100 110 70 584 20 532 1.7 29
£ 90 120 80 | 97 { 22 64 16 2.8
8. 64 120 80 & 22 69 156 24
9. 80 120 | 80 g6 | 2 70.6 2 2
10. 80 130 60 98 | 20 80.2 15 22
". 90 140 B . 98 22 44 2 26
FTE. 64 130 60 | 96 20 45 2 3
13. 64 100 60 | 8% | 20 43 15 25
14. 74 100 80 98 20 61.2 1.8 25
15. 92 100 8 | 9 | 20 64 16 26
16. 86 90 60 | 9% | 16 48 13 29 |
17. 76 90 60 97 | 18 58 1.3 2.1
18. 70 90 60 | %84 | 18 61 2 2
18, 80 120 70 | 984 18 42 2 25
20. 84 120 0 88 | 20 58.7 2 2.6
2. 84 110 70 98 | 20 58 15 2.8
22, 100 110 70 98 20 48 15 2
. ! 70 100 70 97 | 18 48 1.3 1.8
24, 70 116 B0 96 | 18 50 1.3 2.7
25, 80 120 80 | 96 18 50 2 2
n 25 25 25 | 25 5 25 25 25
Mean 80.16 | 10984 | 69.80 | 97.18 | 1940 | 54.79 1.70 233
SD 10.00 14.60 805 | 087 1,60 9.64 0.26 0.38
SEM 10.21 14.90 822 | 083 | 163 | 984 0.27 0.39
Key,. PR = Pulse Rate Temp = Temperature
SBP = Systolic blood pressure BW = Body weight
DBP = Diastolic blood pressure Cl = Caloric Intake
Kcal = Kilo Calories PD = Pulse diameter
RR = Respiratory rate °F = Degree Fahrenheit
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Physiological Parameters of Group-ll patients on Day-3 of Admission
before starting Treatment with Nigella Sativa 500 mg

nop | PR{per [ SBP DBP | Temp: { RR{(per | BW PD Cl
minute) | (mmHg) | (mmHg) | (F) | minute) | (kg) (mm) | (Keal)
1 90 110 70 98 22 46 3 1.5
2 100 120 80 99 24 40 35 16
3 109 114 82 99.4 20 50 35 19
4, 70 120 86 98 20 60 3 1.6
5. 108 120 70 996 22 55 3 15 |
6 82 100 70 98 20 53.2 3 24
7 110 130 100 101 | 24 64 3 2.3
8 80 110 70 9% | 22 60 35 1.8
9, 80 90 | 60 | 99 | 2 5 | 35 | 19
10. 70 130 90 98 26 64 3.5 1.7
1. 110 90 60 100 | 26 60.6 3 2.3
12. 80 100 70 98 22 706 3.5 24
13, 80 100 70 | 98 26 40.2 35 2.5
14 70 110 80 1 97 | 26 | 622 4 25
15 100 140 90 | 998 22 - 80 3 23
16. 110 110 80 938 | 22 44 35 25
17, 70 130 9 | 98 1 26 486 | 4 2.8
18. 100 120 80 | 998 22 48 3 14
19. 82 130 90 99 22 49 3 14
20. 110 100 70 | 100 22 50 2 24
21. 106 190 [ 90 | 0 2 | 8 3 25
22. 72 130 80 | 98 4 64 3 26
2. 80 116 | &0 984 20 48 4 25
24. 110 110 80 f 100 | 20 | 60 35 16
25. 80 100 80 & | 2 42 4 19
0 % | % | % | 25 | 2 | 2% | 2 [ 2
Mean 9036 | 11440 | 79.12 98.83 | 2280 54.81 334 2.07
SD 15.34 13.51 10.04 104 1 211 | 974 0.36 043
SEM 15.66 13.79 10.24 106 | 216 9.94 0.37 0.44
Key. PR = Pulse Rate Temp = Temperature
SBP = Systolic blood pressure BW = Body weight
DBP = Diastolic blood pressure Cl = Caloric Intake
Kcal = Kile Calories PD = Pulse diameter
RR = Respiratory rate o = Degree Fahrenheit
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Physiological Parameters of Group-Il patients Treated with
Nigella Sativa 500 mg on Day-12 of Admission

nop | PR (per | SBP DBP | Temp. | RR(per | BW PD Ci
minute) | (mmHg) | (mmHg) | (°F) minute) (kg) {mm) (Keal)
1, 100 100 70 a8 22 46.6 3 T
2, 90 104 70 98.4 22 40.6 3 18
3, 92 90 70 8.2 24 506 3 14
4, 89 112 74 98.4 20 60.8 3 1.9
5, 72 106 74 98.4 20 65,6 2 2
B 72 90 72 98 | 20 644 25 2.5
¥ 82 120 80 99 20 536 25 25
8. 72 100 70 984 | 22 £9.2 25 2
9. 70 120 80 98 | 22 50.2 25 2
10. 70 120 85 98 24 64 1 2
1. 72 90 60 97 4 20 | 608 2 25
12, 68 100 70 a8 20 70.8 1 25
13. 70 110 85 | 98 24 40.2 1 25
14, 72 100 70 | 974 | A 62.6 2 25
15. 82 130 80 88 | 22 80.6 1 25
18. 82 110 75 | 986 22 448 3 25
17. 90 120 80 982 | 22 | 488 2 2.8
18. 80 100 70 99 22 | 482 2 14
19. 82 120 80 | 984 | 22 492 3 2.2
20, 72 100 70 | 91 2 56.2 1 25
21, 82 120 80 | 882 | 22 61.8 2 25
22, 100 120 70 | 88 22 64.2 1 26
23. 70 100 0 | w6 | 2 48.2 3 2
24, 80 100 9 | 98 18 58.2 2 2
|25 70 90 60 874 | 22 61.2 2 25
n 25 25 25 25 25 25 25 25
Mean 7924 | 10688 | 73.80 | 9820 | 2160 56.45 212 2.23
SD 9.50 11.51 707 1 048 1.49 9.67 0.73 0.34
SEM 9.70 11.74 721 | 048 | 152 9.87 0.75 0.35
Key;. PR = Puise Rate Temp = Temperature
SBP = Systolic blood pressure BW = Body weight
pBP = Diastolic blood pressure Cl = Caloric Intake
Keal = Kila Calories PD = Pulse diameter
RR = Respiratory rate o = Degree Fahrenheit
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Physiological Parameters of Group-Il patients Treated with
Nigella Sativa 500 mg on Week-12 of Follow up Period

NOP PR (per | SBP DBP Temp: | RR(per | BW PD Cl
minute) | (mmHg) | (mmHg) | (°F) | minute) (ka) (mm) {Kcal)
1. 72 110 70 98 18 80 1.5 26
2. 72 110 70 984 | 18 42 1 2.7
3. 80 100 70 98 18 52 2 28
4, 80 110 70 98 18 | 60 1 26
5. 70 100 60 g8 1 18 50 2 26
6. 70 90 | 60 | 97 | 18 55 2 28
£ 80 120 80 | 98 | 18 60 1 26
8. 70 110 85 a8 20 65 2 28
B 80 90 60 98 18 51 1.5 2.8
10. 80 120 BO | 98 | 20 70 i 3
1% 72 100 70 ] 984 18 42 2 238
12. s 80 1 60 | 98 | 18 61 1 26
o 72 110 | 85 80 | 98 i 70 1 29
14. 70 100 70 | 88 1 18 46 2 27
15. 80 130 L 90 B8 .. 18 50 1 27
16. 80 110 | 8 | 98 | 18 | 50 2 25
17. 70 120 80 | 984 | 18 52 2 25
18, 80 110 | 80 | 984 [ 20 | 58 2 2.8
13, 80 130 90 | 984 18 60 2 28
20, 80 100 70 ) 99 20 45 1 3
21 80 120 80 98 1 18 45 2 25
22. 72 130 70 | 984 | 20 | 55 1 25
23 72 90 60 | 97 18 | 60 2 2.7
24, 70 110 | 80 | 97 18 43 2 26
25, 60 100 W0 | 97 18 56 2 24
n 25 2% | &% ) 2 | 2B 25 25 25
Mean | 7456 | 10960 | 7360 ; 5725 | 2160 | 53.92 1.60 2.69
SD 5.32 12.80 922 | 355 | 15#1 7.90 046 0.15
| SEM | 543 1306 | 941 | 362 | 15693 | 807 047 0.15
Key,. PR = Pulse Rate Temp = Temperature
SBP = Systolic bleod pressure BW = Body weight
PBP = Diastolic blood pressure Ci = Caloric Intake
Kecal = Kilo Calories D = Pulse diameter
RR = Respiratory rate oF = Pegree Fahrenheit
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Physiological Parameters of Group-| patients Treated with
Nigella Sativa 250 mg Before Opioid withdrawal (Day-0)

nop | PR{per | SBP DBP | Temp: | RR(per | BW PD Cl
minute) | {mmHg) | (mmHg (°F) | minute) | (kg) (mm) | (Keal)
1. 70 80 50 98 20 40.6 2 2
2 72 90 60 98 | 18 43 15 22
3. 70 85 60 97 20 52.8 2 2
4. 80 90 60 | 98 20 58 1.5 2.2
5. 80 110 80 98 18 498 2 2
B. 80 120 80 98 18 446 2 16
7. 70 90 60 | 97 | 2 56 2 2
8, 68 95 60 | 9 20 1 50 15 26
9. 70 90 | 60 98 | 18 65 18 24
10 70 85 55 | 97 | 2 63 15 1.7
1. 70 80 | 50 | 98 | 2 | 5 25 18
12, 64 100 70 99 | 22 68 2.5 2.8
13 70 90 60 | 97 | 2 66.6 15 2.6
14, 80 120 | 80 | @85 | 18 42 2 1.8
15, 80 100 70 | 98 | 18 54.4 1.5 25
6. 70 110 70 | 9% | 18 57 15 2.1
17. 100 120 B0 | 99 | 17 | 48 15 2.5
18, 80 120 80 |97 [ 18 60 16 2.1
19, 70 g0 60 | 9% | 20 | 45 15 23
20. 72 100 | 70 | 99 B | 44 16 2
21. 68 95 65 | 98 | 19 51.2 18 1.9
22, 80 100 60 | 984 | 17 50.6 1.7 19
23, 70 90 60 | 97 | 20 | 43 2 18
24, 72 110 70 | 97 | 20 49 18 2
25. 70 100 § 65 | 9 | 20 | 856 1.9 22
n 25 % | 25 25 | 25 25 25 25
| Mean | 7384 | 9840 | 6540 | 0783 | 1908 | 5250 | 178 | 212
sD 747 | 1238 | 904 | 065 | 123 | 780 | 029 | 030
SEM | 732 | 1284 | 923 | 086 | 125 | 796 | 030 | 030

Key: PR = Pulse Rate Temp = Temperalure
SBP = Systolic blood pressure BW = Body weight
DBP = Diastolic bleod pressure Cl = Caloric Intake
Kcal = Kilo Calcries PD = Pulse diameter
RR = Respiratory rate oF = Degree Fahrenheit



Physiological Parameters of Group-| patients on Day-3 of
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Admission before starting Treatment with Nigella Sativa 250 mg

1

nop | PR{per | SBP DBP | Temp: | RR(per | BW PD Cl
minute) | {(mmHg) | (mmHg) | (°F) { minute) ] (kq) (mmy) (Kcal)
1. 120 100 70 101 26 40,6 4 i
2. 100 90 60 100 20 43 3 2
3. 80 100 70 98 | 24 52.8 35 15
4. 90 100 70 982 26 58 3 2
5 80 130 85 984 | 24 498 4 1.6
6. 84 140 a | 88 22 446 3.5 11
7. 88 100 70 99 24 56 4 1.8
8. 80 110 n 88 | 22 50 3 25
9. 86 100 75 9 | 2 65 3 2.1
0. 90 100 | 75 | 99 | 22 | 638 3 21
i1. 80 90 60 | 98 24 55.6 35 1.5
12. 78 120 800 | 94 | 26 68 35 2
13. 70 100 70 3 98 | 22 58 3 25
14, 100 130 86 | 100 | 22 66 3.2 2
15. 92 116 80 59.4 22 424 3 25
16, 82 126 60 | 89 | 24 | &2 3 1.5
1. 120 130 85 | 102 | 26 | 56 3 2.5
18, 110 120 go [ 1o | 2 47 3 16
19. 88 110 70 3§ 99 | M4 60 35 2
20, 90 110 75 | 100 | 2% | 58 28 1.6
2. 90 110 . A 99 24 56 3 1.8
22, 84 120 | 80 | 984 22 1 582 3.5 2
23, 90 130 B5 | 99.2 22 49.2 35 21
24, 86 120 BO 89 | 2 48 3.2 25
25, 80 140 90 884 | 22 45 35 2
n 25 25 25 % | 2 25 25 25
| Mean 8962 | 11368 | 7640 | 9913 | 2336 | 5372 3.28 191 |
) 1203 | 1449 | 7.93 101 | 167 | 754 | 034 [ 041
SEM 1227 | 1479 | 840 | 1.03 | 170 { 7.69 0.35 0.41
Key: PR = Pulse Rate Temp = Temperature
SBP = Systolic blood pressure BW = Body weight
DBP = Diastolic blood pressure Cl = Caleric Intake
Kecal = Kito Calories PD = Pulse diameter
RR = Respiratary raie oF = Degree Fahrenheit
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Physiological Parameters of Group-I patients Treated with
Nigella Sativa 250 mg on Day-12 of Admission

NOP PR {per | SBP DBP Temp: | RR(per | BW PD Cl
minute) | (mmHg) | (mmHg) | (°F) 1 minute) | (kg) (mm) (Keal)
1, 105 95 60 99 25 39.2 3 15
2, 90 90 60 9 20 40 2 2
3. 80 100 70 98.4 22 48 25 2
4. 88 95 55 @8 | 42.4 25 1.6
5. 75 120 80 | 994 24 526 3 1.8
6. 80 130 90 98.4 20 55 3 25
7 84 96 70 964 | 18 | 473 2 1.3
B. 80 105 70 | 982 | 48.4 25 1.8
9. 80 100 70 984 | 2 55 3 25
10. 85 g5 60 982 | 2 50.2 25 2.2
11. 75 85 55 | 972 21 65 3 1.2
12, 70 115 | 75 1| 984 | 23 64 3 1.5
13 65 100 65 | 972 25 55.8 25 25
14. 90 120 80 1 99 [ 2 65.2 3 1.8
15. 88 110 | 75 | 986 | 18 | 59 25 25
16. 75 120 80 | 9r5 | 20 67.1 25 25
17. 120 125 | 85 9 | 2 422 26 2
18. 95 110 [ 70 | 976 | 24 54.2 3 24
19. 80 100 65 | 992 | 26 58.4 3 1.9
20 85 95 65 99 | 20 | 452 25 1.8
21, 72 100 | 70 | 984 | 21 60.6 3 2
2. 70 95 65 | o7 | 2 54 25 2
23. 75 80 60 972 | 24 50 3 119
24, 80 95 | 65 | 97 | 22 | 494 25 2
25, 70 100 | 70 | 98 | 22 { 65 3 25
n 25 25 25 | 5 | 25 25 25
Mean | 8228 | 10344 | 69.20 | 9822 | 2176 | 5332 | 270 198
SD 1166 | 1178 | 879 | 071 2.04 8.13 0.31 0.38
SEM | 1190 | 1202 | 897 073 | 208 | 829 0.32 0.39

Key. PR = Pulse Rate Temp = Temperature
SBP = Systolic blood pressure BW = Body weight
DBP = Diastoiic blood pressure Cl = Caloric Intake
Kcal = Kilo Calories PD = Pulse diameter
RR = Respiratory rate oF = Degree Fahrenheit



Physiological Parameters of Group-| patients Treated with
Nigella Sativa 250 mg on Week-12 of Follow up Period
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Nop | PR{per} SBP DBP | Temp: | RR(per | BW PD Ci
minute) | (mmHg) | (mmHg) | (°F) | minute) | {kg) (mm) | (Kcal)
1. 85 100 70 99 20 42 2 25
2. 85 90 60 99 18 43 2 25
J. 75 100 70 | G984 16 50 2 26
4. 72 100 60 98 | 17 52 2 24
5. 74 120 80 974 18 58 2 26
6. 80 125 B5 98 19 55 2 2T
7. 74 100 72 974 18 51 2 2.3
8. 74 100 70 a8 18 50 2 29
9. 74 100 70 98.4 16 52 2 29
10. 74 100 70 . 18 66 2 2.7
54 76 90 { &0 984 | 18 | 57.2 2.8 28
12 74 110 70 82 | 20 60 2 29
13. 70 100 70 98 | 18 58 2 28
14. 84 120 ad 984 | 18 60 2 26
15. 76 110 70 58 18 44.5 2 286
16 72 110 70 | 97 | 18 58 2 28
1% 88 110 75 98 | 18 59 2 29
18. 85 110 75 986 | 18 | 49 2 2T
19. 72 95 64 1 98 | 18 60 2 2.7
20. 74 100 § 60 8 | 2 55 2 26
21. 80 110 70 8.4 20 48 2 27
22, 82 115 7 | 98 | 18 50 2 28
23, 80 120 | 75 98.4 20 45 2 28
24. 72 120 75 9 | 18 48 2 27
25, 80 120 80 | 984 | 18 | 50 2 25
N 25 25 25 25 25 25 25 25
Mean 7728 | 10700 | 7104 | 9813 | 1824 | 5282 203 270
SD 5.05 9.89 652 | 043 | 106 6.05 0.15 0.13
SEM 516 1010 | 665 | 044 1.08 6.18 0.16 0.13
Key,. PR = Pulse Rate Temp = Temperature
SBP = Systolic blood pressure BW = Body weight

DBP = Diastolic blood pressure Cl = Caloric Intake

Kcal = Kito Calories PD = Pulse diameter
RR = Respiratory rate oF = Degree Fahrenheit
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DRUG REHABILITATION CENTRE
R.H.C. MURAD MEMON GOTH
KARACHI

(CONSENT FORM)

| hereby give consent to a treatment given to me. The nature and extent of
such a treatment or procedure, | leave entirely to the discretion of the
Medical Officer performing the above =said purpose will not hold of the
Hospital staff responsible for any risks involved in or incident occurring

during or after the treatment or procedure.

Signature:

Date:

Address:
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DEPARTMENT OF PHARMACOLOGY AND THERAPEUTICS
BASIC MEDICAL SCIENCES INSTITUTE
JINNAH POSTGRADUATE MEDICAL CENTRE, KARACHI

DETOXIFICATION DATA

IN-PATIENTS RECORD:

Name of
Hospital:

Indoor No. Bed No. Date of Admission

IDENTIFICATION:
Name:

Father's Name:

AGE CODE:
1. 21-30 years Z. 3145 years

SEX CODE:
1. Male 2. Female [

MARITAL CODE:
1. Married 2. Unmarried 3. Previously Marned :.

Address:

OCCUPATION:

Present Code: Description
Past Code:

1. Unemployed [ 2. Unskilled 3. Semi-skilled [
4. Skilled 1 5. Managerial and Above [~

6. Self-employed/Business

SOCIOECONOMIC STATUS CODE:
1. Upper [l 2. Middle 3 e Lower ©

[Continued..........



FAMILY:

Name of the Spouse: Age Code: Job Code:
Siblings No.: Male Female
Children No.: Male Female

ADDICTION DATA CODE:

1. Heroin O 2. Others [

Mode of Onset;

1. Self [ 2. Peer Pressure — 3. Any other L
Method of Addiction:

1. Smoking [ 2. Inhaling Pannee {Chasing the Dragon) [

3. Injections 4.  Others |

Age at Onset: (Use Age Codes as above);

Previous Drug Free Period:

PREVIOUS TREATMENT:
1. Home [ 2. Govt. Hospital | 3.  Pvt. Hospital -

TREATMENT GIVEN:

SIDE-EFFECTS CODE: 1. No 2. Yes 3. Specify

Lk

1. Nill 2. MidrC 3. Moderate [ 4. Severe [

DURATION OF TREATMENT:

REASON FOR RE-STARTING:

REASON FOR RE-STARTING:

CODE: 1. Craving L[ 2. To avoid withdrawal .
3. Peer Pressure [| 4, Stress [
5. Others

[Continued..........
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PSYCHIATRY HISTORY:

1.
2.

Present Code:

Previous Code;

MOTIVATION CODE:

1. No Motivation 2. Partial Motivation 3. Full Motivation
FORENSIC HISTORY:
Previous: 1. No 2. Yes 3. Specify
Present: 1. No 2. Yes 3. Specify
H/O BLOOD DONATION CODE:
1. No 2. Yes
PROGRESS IN WARD: -
DATE ADVERSBE DRLKG EFVECT PULEE B.R. TEkie DATE ADWERSE DRUG EFFECT PULSE BP. TEMP
Morning = s Moming
Evening T T Evening
Might | Might
DATE ADVERSE DRUG EFFECT PULSE BwE TE.F OATE ADVERSE DRUG EFFECT PULAE BP. TEMF
Morning - Mormning
Evening _ N Evening
. Might I Night
DATE ADWERAE DRUG EFFECT PULRE BF TEW CATE ADVERSE DALG EFFECT FULSE BP. TEMF
Maming B Morning
Evening - Evening
Might Lo _Night
CATE ADYERSE DRLKE EFFECT PULEE BP. TEMP | DaTE ADVERSE DR EFFECT PULRE ap. TEMP
Moming e ) Morning
Evening _ _l Evening
Night T _ Night
OATE ADVENBE DRUG EFFECT PLULEE B.P. TP ‘ DATE ADNVERSE DRLHG EFFECT PULEE BpP. TEMF
Morming ] Morning
Evening o Evening
Night e, Night
1. General Examination:
2. Systemic Examination: (Fositive Findings only)

e GIT.

e CVS.

e Resp:

[Continued
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3. Urine Toxicology for Opiates:

PATIENT'S DISCHARGE RECORD:

Name of Hospital:

DAY  NEGATIVE
1 [
5 ]
10 ]

POSITIVE

Indoor No.
Patient's Name:

Bed No.

Address;

Date of Admission:

Date of Discharge:

Diagnosis:

Treatment Given:




(o penunuo))

[ BUET r
20-2071 20-10-62 B B/yE | Qooer ‘anbsop iUpep 'Se/es # H £¢ qooAy poosbep | ¢
20-10-82 20-10°S) Zl ZLIEE deW ‘UMO] Jesniey ‘plZ-Y # H 4 Juey UBwyay ¢ | |
[O0Y2S S|IE) IBg nuap jeaN
20-10-¥L 2071010 4! ZLZE | 'BlempEy) ‘SUBT peulweynp |t G2 XNng ejnop HRYUS W |
IyzeIeM
‘BUIBUID 88iIgnI JBEaN 193118
20-10°20 L0-2L-02 b WiE UBMIPIS) 9] 'uoISuL)| [esie GE anbieyy inpgy piyez
Y105y Uolia M _
V02162 L0-24-Z) 0t QL/0E ‘Uelleyop wuey npay 05k #H | 8z Ye(inzizy | josueH W |
_ | UBAT 'aueT emep IBpeWel U4 |
L0-2L-0) L0-Lb-4Z Zl ZL/6Z | 'Peoy PEWWBYNW JIN Iy Uessed | 67 _ lueyg'y _ IpeD Y |
|yoeiey h
LO-L4-92 VoL L-EL 0l 0L/8Z e ‘e jenbery 'gi06-9 or | W Jooyez | |oogbepy |
IUDEIEY _ " w
Lo~k -2l L0-0L-0E Zl ANk | oveley 'ajes) fueybly Jexey | 07 | lews| B [
Jedeiyoyy | |
10-0}-62 L0-0L-91 A L1162 ‘o BAYNS e ‘01/8L 10 | 0oF UBWA|Ng P
10-0L-62 L0-0L-91 Zl 21192 1BGIn) 'peCy WeW Z/L # H 2 pewWeynjy Joop josle 'y
Jegelyyouyy
10-04-81 10-01-€0 Ll LL/G2 ey ‘Aucjog suteyg 'L/S ‘LD ) anbippis W teH Wiyesq| "
10-01-91 10-01-€0 Zl ZL/6Z | e ueyYSinS peqepooesS |6Z/¢S 74 jeqhy Y
19HVHISIO | NOISSINOY | 'ON ON syRL
j0alva | Joilve | 038 | wooam Ss3uaav gy | JNUNSHIRIW IWWN #

(dnoug juewypel) B 0sZ PAHDS DjI8BIN) sioIPPY @jIdO ST Jo spiodey jusjjodul

XX = XION3ddV



Xxvi

pue 'proido 0} pajoippe (9) ‘Iydesey Jo sjuspisal (q) ‘sjew (e) atam sjuaned syl ||y

HEW 'Ylo9 uowWsy O'HY ‘allua) uoilenliqeyay 6niqg o} papiwpe (p)

20-80-L0 201042 8 8/9 uow|D ‘ueysexyesy /-1g '€8-a B¢ Xng epnuy IleH uressny pigy | ¢
sau] qooe[

20-20-10 20-90-81 ! L0 puiyag "anbsoyy 1zeliH '9z/21-8 0¢ SIUNOA " WwaspeN ' |
UpAH Wiyedg

20-90-4) 20-90-40 0 POIEy | Bied yooleg ‘@I0H UeysoyY Jeap 02 peuwes 'y BlIY |

| paspe] |

20-60-07 Z0G00 | Ol _ Ol | -e-ueysing '|-aseyd 'vBr-Y #H | G2 loojeys) 'y 2y Y |

2020712 204080 | 0L | QMSk | IjoBIEY ‘UBAT "J0%E[EY Ge ~anbuey | lssnue] |

| 206090 Z0-¥0-£2 ) ZLoY | UeAq 'lid Beg Z1esls | G PEWWEYNA Yeles | japlH 9 | |

P 205022 Z0-70-60 | W6E | joseiey 'slsjop sauspg 8albaq | bz PEWWEYN el | UISSNH pepul| |

_ _ Ueys
20-%0-80 206092 | 2 | e New 'yog coeg | Gf Yeys UesseH 'S | 'Y peseH 'S |
_ IUJBIEY 'aUET qooel | _

20-90-%0 20-60-12 ! 2y | 'uchels eolod epebug 'pioL-o Ge UBLY Jeples Uewp Jisy |,

207080 20-£0-92 } L/8E Wyaeley ‘Aey| 'Pog owes G2 ‘W Jibe4 ‘Wysie4 |
LIpAH Wiye.q|

20-£0-62 206021 Z 2L 'BIEd ISBGQY 'DIMOYD _MEm 0g pewleyniy Iy ofessepy |
ous
1yoig wiyesq| JesN 'eueyeq

20-€0-0) 2020-92 | L/SE 'MMOYD qnH ‘'UMC ), peqeye|lY 22 Uewyey 'y bezzey 'y | -
BlWEeqd

20-20-62 20-20°2) B B/SE 'AucioD piyelni 'GL4938S | 02 W Zied iy pllem |

J9UVHISIO | NOISSINOY | 'ON ‘ON sEan
| Jolive | 4eilva | g38 | Weomw sSituay oy | JNUNSHIRIW INUN ¥




(o panuyuog)

201062 20-20-91 S G/aY UpAH Wielq | 72 oing UBWaiNg | 7
EJEMINEYD 'PEOY
202062 20-20-91 9 9/9% Iy UesseH 'pewweyniy Ilepm | 09 pepwiyeH weisy W | |
£0-10-80 207L€2 Z Z/LS peqeueWsn '|18aAS 'LL-N#H | 68 pauyy Jyseg IBRYo v |
pecy lidoybuepy
£0-10-80 2021€2 4 2/95 'AuojoD ueyled ‘|BloH Buelery | g png Jwy leys vewysy
gi-llioeiey | _
20L i+ 20-bb-bh | 2k | eus '‘peoy JidoyBueyy ‘sejeens | e | UBJIN | ulessnH ' |
||-aseld 'Mianog Jise _ |
204181 2080 | 4 LiEG 'oUl pener feaN JOL/SES#H | BS | WwiyeJg) " anbeys| |
201190 | zo0kez | L 25 oo uowayy ‘ol ebiez | pr | goobe, W anbuey "y |
206022 20600 | | L/0G jeqin| ‘ueyy usbeg abejp | 07 UBLY LEINYS By |
Iyoeley ‘aue | |
Z0-0L-€} 206042 | 2 ZiLg lexay '9-j8aus 'YByg UeWn® | 67 wiysey ‘W Iy
EEEYRIETE
206004 20-80-/2 ! L6y [BUEN YS8BUS 'UI0D) PEPQIUES | ¥ ulessnH 'y UlessnH JOoN |
20-60-20 20-80-02 8 BI8Y Jdoybueyy 'ewyseyQ joH GZ leAleAA | 'y Jssuniy
2080-02 208090 | Zb | T leybues 'lour Odd | 08 Xng Wew| |  pewweynyy peg
J9UVHISIO | NOISSINOY | 'ON ‘ON (SHAA) |
4031v0 | Jollva | 038 | BOOUNI SSuaw gy | INVNSHIRIV I %

(dnoig juswypel) B gos PANRS PIeBIN) sjoIpPY 81p|dO SZ JO Spiodey juelpduy

IDXX = XIAN3ddV



1 ‘Y109 UoWs "D'H Y ‘81ua) uoheyjiqeysy Bniq o} pepiwpe (p)
pue ‘pioido 0} pajoippe (2) 'Iyoeley jo sjuapisal (q) 'sjew () siem sjuaned sy} iy

xXxvi

_ MMOYQ gnH
£0-20-9} £0-20-70 g G/6S ‘Um0 peqeye|ly ‘pecy Leipes 2 pewweyny JooN Iy jeyneys
€0-20-91 £0-20-%0 b b/6S PMOUD GNH 'peqeuy 22 peweynjy JOON Il enbe
£0-£0-80 £0-20€2 5 G/09 IyoBJEY 'PEQEUBS 'EJ8aliS | OF uewsn | peluweynpy iy
SUET 210LoUEY |
£0-£0-04 £0-20-62 ¥ 509 | 'iZue)y wesfes 't-}aans 5 | WUBY Yy uooseH "y
€0-€0-G0 | £020-LZ € | €09 | _uefy'Peqeuewsn TBaNS | AL | ez i peLLy |
__ _ . | peqeuewws 'peoy peuwiueynyy | _| I
£0£0-20 g0-208L | z | z09 W Y uesseH ‘pla8BlS | O _ pewweyniy 9 PEWES 'Y |
£0-£0-20 0204y | L | 1oy | 1Bueioy '/|jeanSTsispenb-0oL | Bl | ueyyt Le(y | uiessnH ‘W |
| T | PegEPEND 19 | | a
| £0£08l £0-£0-90 7z | zie | leysoo'punoro uges 'ze#H| 0z | Dipes yeqos wiey | plyeysS |
UMO] PEqEYEYY | _
£0-£0-9) £0-€0-%0 } WO | 'DIMOYD QnH ‘ZZ-19ans AL # H 8z 1SnA I uoasey |
_ PEoy YBYS _
£0-70-€1 €0-€0-1E | 0l 0L1£9 Ul ‘peqeueyer ‘tid esyeg 62 peliweyniy peq ifer Inpgy
€0-70-80 €0€0-92 9 9/29 | 9-Ibueioy 'g/15-101288 'L9-g # H 52 ulppnzes ulppnyees
£0-70-0 £0-80-22 b /79 | lypue 'AucjoQ suleyg 'z/| #10id 62 Iy eleq Iy Jeziuj
[310 UBYSOY JEaN
£0-£0-1€ £0-€0-L) 4 218 '"UpAH WIye.q| ‘ye|leyow sjoler 0e 100jeys) 'y we|sy
J9UVHISIO | NOISSINGY | 'ON ‘oN SHYALA
j0llve | Jouve | 038 | woomM! R gy | INUNSHININ INVN #




