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ABSTRACT: Thisreview article is written with the objective to introduce the recent techniques used in evaluation of herbal
drugs/medicine/preparations and adopts the methods prescribed by WHO in their monographs and are in use of evaluation of

allopathic medicines.
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INTRODUCTION

From time immemorial man has had a wide range of
natural products, which were obtained from herbal,
animal or minera sources, and were used as medicine
or pharmaceuticals for prevention or cure of disease(s).
Some of them were very effective but majority of them
were found toxic. The maximum use of natural
remedies (mostly herbal preparations) was reported to
be in its highest peak in the seventeenth century and
disappeared between the eighteenth and the twentieth
century. This happened due to the gaining of the
popularity of synthetic drugs during this period
(Dobelis, 1990). Once again the same story had been
repeated here for herbal remedies. But this time
scientists, physicians, clinicians were more careful in
the usage of natural remedies from every point of view.
In this regard World Health Organization (WHO) is
providing hedth related scientific information all over
the world. Different groups of scientists are working on
different aspects of herba remedies such as cultivation,
collection, standardization, and chemical composition,
biological, microbiological, pharmacological,
toxicological and  pharmaceutical  preparations.
Clinicians are looking at these herbal remedies from
pharmacokinetic and pharmacodynamic point of view.
But in fact clinical evaluation of herbal remedies
requires investigation in other aspects too, which are
going to be discussed below.

Clinical Evaluation

Clinical evauation of a drug is a broad term and it
consists of many folds that stat from ora
administration into human volunteers (usually healthy)
through studies in specia patient groups and formal
clinical trials to post marketing surveys of adverse
effects. All these steps require standard clinical

001-0411ICPMJ@Karachi University Press

measurement methods but usually clinical evaluation is
based on specific pharmacologica and therapeutic
action (Nimmo & Tucker, 1991; Rashid et al., 2000;
Evan, 1997).

The measurement of therapeutic and adverse effects
involves dosage, concentration, effects and time.
Another important factor in this matter is reliability,
accurate sensitivity, specificity and reproducibility of
effects. Apart from it, is the acceptability of it by a
patient, physiciangclinicians and scientists because
therapeutic and adverse effects are very important for
human life. Therefore, the study of duration of stay of
drug, related to function time, has required critical
evaluation and reproducibility. The evidences of such
evaluation in herbal remedies are rare and need to be
carried out. Before starting of clinical evaluation of an
herbal remedy needs pre-qualification test for the
fulfillment of eligibility criteria Now the question
arises what are the pre-requisites? These are genera
identification tests e.g. physical tests, chemical tests,
purity tests, chromatographic analysis, chemical assay,
anti-microbial tests, antiviral test, pharmacological tests,
toxicity tests, chemotherapeutic index, therapeutic index
etc. If an herbal remedy on repetition of experiments
always fulfills the requirement then it should be selected
for clinical evaluation.

Class and Types of Herbal Remedy

As we know herba drugs exist in different forms
(liquid, solid and semi-solid) and each form is a mixture
of chemical compounds. It may be a combination of
dkaloid, tannin, flavonoid, fixed oil, steroid, volatile
oil, carbohydrate, saponin, resin, glycoside, hormone,
phenol & phenol-glycoside, vitamin, coumarin,
cynogenic glycoside, protein, amino acid etc (Evan,
1997).
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An herbal remedy may be a single herb preparation or a
combination of different herbs. It may be a water based
preparation (infusion or decoction), acohol based
tincture, vinegar based tincture, glycerin based tincture,
syrup, oxymal, inhalant, baths, douche, ointment,
suppository, compressor, poultice, liniment, oil, lotion,
cream etc. These preparations are broadly divided into
two groups i.e. interna remedies (taken through ora
route) and external remedies (for skin only). Here we
will discuss the clinical evaluation of interna remedies
only.

Different scientists of the world carried out intensive
research work on a number of medicinal plants. If we
look into the results of these researches then will reach
on this conclusion that for one kind of disease a number
of drugs are present for cure (Tyler, 1993; 1994; Malik,
2001; Lust 1974; Bisset, 1994; Newall, 1996; Kapoor,
1996; Kammarata, 1999) for example:

Circulatory System:

Heart Tonics: Broom, Bugleweed, Figwort,
Hawthorn, Lily qof the Valley,
Motherwort, Night Blooming Cereus
etc.

Herbs for Circulation: Broom, Buckwheat, Cayenne,

Dandelion, Ginger, Hawthorn, Horse
chestnut, Lime Blossom, Mistletoe,
Yarrow etc.

Broom, Dandelion, Lily gf the Valley,
Yarrow etc.

Balm, Hops, Lime Flowers,
Motherwort, Pasque Flower, skullcap,
Valerian etc.

Lily gf the Valley, Hawthorn Berries,
Motherwort, Balm, and Lime Blossom
etc.

Motherwort, Broom, Bugleweed,
Mistletoe, Passion Flowers, Valerian
etc.

Hawthorn Berries, Motherwort, Lime
Blossom, Lily gf the Valley, and

Diuretics:

Nervines:

Heart weakness:

Palpitations:

Angina pectoris:

Mistletoe etc.
High Blood Pressure: Mistletoe, Yarrow, Lime
Blossom, Hawthorn, :
Cramp Bark, skull Garlic,
P ’ cap, Valerian,

Wood Betony ete.
Broom, Hawthorn Berries, Kola etc.
Lime Blossom,

Berries, Garlic,

Yarrow etc.

Low Blood Pressure:

Arteriosclerosis: Hawthorn

Mistletoe,

Thrombosis & phlebitis:

Varicose veins.

Varicose ulcer:

Lymphatic System:

Respiratory System

Respiratory Stimulants:

Respiratory Relaxants:

Amphoteric Remedies:

Demulcents:

Congestion:
Coughs:

Bronchitis:

Pleurisy:

Whooping cough:

Asthma:

Inti. Chell!. Pharll!. Med. J.

Hawthorn Berries, Arnica,
Comf’'rey, Marigold etc.

Cayenne, Ginger, Prickly Ash Bark or
Berries, Buckwheat, Hawthorn
Berries, Horse chestnut, Danddlion,
Yarrow, Witch Hazel, Marigold.
Comifrey etc.

Marigold, Marshmallow, Echinacea
etc.

Cleaver, Echinacea, Marigold,
Golden Seal, Poke root etc.

Bittersweet, Cowslip, Daisy, Senega,
Soapwort, Squill, Thuja ete.

Coltsfoot, Elecampane, Ehedra,
Flaxseed, Grindelia, Hyssop,
Plantain, Pill-bearing Soruge,

Sundew, Thyme, Wild Cherry Bark,
Wild Lettuce etc.

Blood Root, Lobelia, Mullein,
Pleurisy Root, White Horehound etc.
Comfrey Roots, Coltsfoot, Flaxseed,

Liquorice, Lungwort Moss,
Marshmallow leaf; Mullein etc.
Marshmallow  Flowers, Mallow

Flowers, Colt.\foot Flowers, Violet
Flowers, Mullein Flowers, Red Poppy
Flowers, White Horehound,
Motherwort etc.

Aniseed,. Angelica Root, Blood Root,
Colt~foot, Com/rey Root, Elecampane
Roots, Flaxseed, Hyssop, Lobdia,
Lungwort, Mouse Ear, Mullein,
Senega, Thyme, White Horehound,
Garlic, Echinacea, Eucalyptus,
Cleavers, Poke Root etc.

Boneset, Cayenne, Conlfrey Root,
Hyssop, Garlic, Pleurisy Root,
Mullein, Flaxseed, Mustard etc.
Mouse Ear, Sundew, Colt.\f()(t,
Thyme, White Horehound, Liquorice,
Aniseed, Flaxseed, Com.frey Root,
Elecampane etc.

Ephedra, Grindelia, Lohelia, Mouse
Ear, Pill Bearing Spruge, Sundew,
Wild Cherry, Aniseed, Blood Root,
Colt.\foot, COI11frey
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Nervous System:

Nervine relaxant:

Nervine stimulant:

Stress:
Anxiety:
Hyperactivity:

Depression:

Root, Liquorice, Senega,
Motherwort, Hawthorn, Lime
Blossom, Hops, Skullcap,
Valerian etc.

Black Cohosh, Black Haw, Cal!fornia
Poppy, Chamomile, Cramp Bark,
Hops, Hyssop, Jamaican Dogwood,
Lady's Sipper, Lavender, Lime
Blossom, Mistletoe, Motherwort,
Pasque Flower, Passion Flower,
Rosemary, S. John's Wort, Skullcar,
Valerian etc.

Kola Nut, C(~ffee Mate’, Black Tea,
Peppermint ete.

Skullcap, Ginseng etc.

Lady's Sipper, Lime Blossom,
Mistletoe, Skullcap, Valerian etc. Red
Clover, Oats, Valerian, Dandelion,
Centauryetc.

Damiana, Ginseng, Kola, Lady's
Sipper, Lavender, Lime Blossom,
QOats, Rosemary, Skullcap, Valerian,
Vervain etc.

Genes Taxicalogy

(mutation, deletions, chromosame damage) l
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Insomnia: California Poppy, Hops, Jamaican

Dogwood, Valerian, Passion Flower
etc.
Headaches: Balm, Lavender,
skullcap, Valerian etc.
Jamaican Dogwood,  Valerian,
Passion Flower, Black Willow, Wood
Betony, Black Horehound,
Chamomile, Golden Seal,
Meadowsweet, Balmony, Wormwood
ete.
Hops, Jamaican Dogwood, Pasque
Flower, Passion Flower, Ginseng, .
John’s Wort, Valerian etc.
Evening Primrose ete.
Thuja, Dandelion, Podophyllum,
Taxus, Colchicum, Catharanthus,
Caster oil, Conium etc.

Meadowsweet,

Migraine:

Neuragia

Multiple  sclerosis:

Cancer:

Clinical evaluation is usually carried out on a drug that alters
the present diseased situation with restoration of normal
functions of the body. This is known as DrugApproach-
System (DAS). This means approach of drug in the body
system for curative purpose eg. Digitalis, a drug of
cardiovascular system, Ephedra, a

Pharmacadlogy

4———— Fomuation ———————— Acute

Taxicology

Pre-Clinical Toxicology

(Ethics Review)

Phasel V clunteers ar Patients

Clinical Taxicology

Metabolism and Pharmacakinetics

PhaseI1 & III Patient Trials
(Pre-Clinical/Clinical Expert Reports)

Submission — 7 Phase IV
(Post Marketing Survey Reports)

Figure 1. Herbal Drug Development Scheme for Drug Regulatory Bodies
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drug of respiratory system and Panax ginseng, a drug of
general weakness of body system (Dobelis, 1990; Evan,
1997; Soldati, 2000). Some medicinal plants of DAS are
given above.

Clinica Trids

Clinical trials for different problem are different therefore
few protocols will be discussed here for understanding the
methods of evaluation, significance of tests and adverse
effects recognition. According to drug regulatory bodies
following are the requirements for drug development. A
scheme for drug development, based on current guidelines,
involves a pre-clinic toxicology, the manner in which the
drug is absorbed, metabolized and excreted after
administration into animals (Nimmo & Tucker, 1991).

Phase-1 (Pharmacokinetics Sudies)

When Pre-clinical toxicology in model experiments is
successfully completed then the next Phase-l starts with
pharmacokinetic studies, which is the requirement of
regulatory bodies. In these studies of drug trial
emphasis is given on assessment of human tolerance, as
well as on the absorption, distribution, metabolism and
excretion of drugs (Nimmo & Tucker, 1991) .

Phase-1l & 111 (Pharmacodynamics Studies)

When a drug is reported as a safe drug in pre-clinical
and phase-l then it can be subjected to Phase-ll & ill
that is Pharmacodynamic phase. Pharmacodynamics

Parenteral Route

Inti. Chein. Pharlil. Med. J.

deals with the results of interaction of drug and body at the
receptor level. In other words it defined as the efficacy of the
drug i.e. when the stereo-electronic configuration of the drug
is complementary with the stereo-electronic structure of the
active site or receptor (Nimmo & Tucker, 1991).

Phase-1V (Post Marketing Survey Reports)

After approval of drug for marketing, phase-1V trial or post
marketing surveillance is done to delineate additional
information about the drug’s risks, benefits and ogimal use. It
is an important aspect of drug trial on the long-term effects of
the drugs (Nimmo & Tucker, 1991).

WHO recommendations for Model protocols of Good
Clinical Practices, for trials on pharmaceutical products
and for Good Clinical Tria Regulations must be
considered during evaluation.

Absorption

Absorption is the entrance of herbal remedy from its route of
administration (eternal) into the plasma. This process
involves different mechanism of the entrance of drug through
selective membrane. There are few herbal remedies (single
isolated molecule) like morphine, steroids and cardiac
glycosides having parenteral administration, where entrance
through membrane is not involved. The absorption process
has direct relation with solubility, dosage form, excepients,
and particle size (Nimmo & Tucker, 1991; Thomas, 2000).

Desired Biclogical Activity

Target R r-?-tnr S1te
Eternal Route—» ABSORPTION —" BL OOD STREAM —» DIS’IRIB[TTION

Membrane

EXC.EHO..

'

KIDNEY INTE STINE

L

Urine Faeces

METABOLISM \

Mem by ane
N on-target FPertnr site

JE DEPOTS

~ Unwanted side effects
LUNGS

Exhaled gases

Figure 2. Absorption, Distribution, Metabolism and Excretion in Herbal Remedies
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Distribution

Distribution of drug involves the transportation of drug from
its route of administration or absorption to site of action.
Mainly blood stream is involved in distribution but in some
cases distribution take place through lymphatic system. In the
blood stream drug moves either in free form or bound with
plasma proteins (serum proteins) which is reversible.
Reaching of the drug to the site of action is usually
influenced by solubility and stability into the biological
environment

of the blood (Nimmo & Tucker, 1991; Thomas, 2000).

Metabolism

Metabolism of drug is referred to biotransformation of drug
into its components (metabolites). They are usually water-
soluble therefore excrete out through urine. Mostly
biotransformations take place in liver but it can occur in
blood and other organ of the body like kidney, lungs and
brain. This action is more beneficial because it reduces the
concentration of the drug in the circulatory system and
lowers or completely suppresses the pharmacological and
toxic effects (Nimmo & Tucker, 1991; Thomas, 2000).

Excretion

In this process elimination or removal of active form as well
as degradative forms (metabolites) of drug occur through
body excretions. A slow removal of drug & its metabolites
result in a build-up of drug concentration in the body and it
keeps the patient from the development of side effects. The
main route of excretion of drug and its metabolite is through
kidney in the form of solution i.e. urine, but in case of herb(s)
taken in origina form intestina waste must be considered
other includes lungs for exhaled gases (Nimmo & Tucker,
1991; Thomas, 2000).

All such processes and testing require proper dosing,
concentration and duration for the development of correct
pharmacological action.

Dose Range

In herbal remedy if it isanew herbal entity (NHE) for human
and it needs to acquire desired pharmacodynamic response
then a balance in dosage is required from the safety point of
view. This can be achieved on the results of animal studies.
The desired

Inti. Chem. Pharm. Med. J.

pharmacological actions can be obtained by the adjustment of
minimum and maximum’ therapeutic dose from the early
studies of pharmacokinetics and dynamics. During studies, in
healthy human volunteers, assessment of the intensity and
duration of pharmacodynamic effects as a function of dose
are of great importance in the development of dose regime
(Nimmo & Tucker, 1991; Thomas, 2000).

This study, dose-response, should be carried out in different
groups with fixed doses and the results obtained must be
taken in mean parameter.

Time Effect

The effect of drug after administration of proper dose is
totally related to concentration stay of drug in plasma and
tolerance i.e. time effect. Time effect reflects the
pharmacological action for a period of time but it is totally
dependent on concentration of the drug in plasma (Nimmo &
Tucker, 1991; Thomas, 2000).

Concentration

The concentration of drug in plasma can be maintained by
maintaining the dose regime and it can be monitored by
bioavailability tests (Nimmo & Tucker,

1991; Thomas, 2000).

Prolonged treatment may change the effect expected from the
first dose due to the formation of metabolites with agonistic
or anti-agonistic activity or the development of tolerance.
Concentration and effect relationship, after single and
multiple dosing, must remain the same in order to exclude the
development of tolerance.

Interaction

The co-administration of two drugs having different
mechanism of action may produce an additive or synergistic-
effect due to pharmacodynamic or pharmacokinetic
interactions. The concentration-effect relationship may be
more complicated than that of each individual drug, with
additive or synergistic effect at lower concentrations, while
higher concentration may impair the effectiveness of
combination (Nimmo & Tucker, 1991; Thomas, 2000).

Relationship of concentration-effect may be influenced by
metabolites formed during the first phase.
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Administration through veins may produce a different
relationship between concentration and effect than an oral
administration. Usually metabolites are formed and
accumulated during multiple administrations and some time
they produce different drug-effect relationships from those
seen after single doses (Nimmo & Tucker, 1991; Thomas,
2000).

Drug stability

For understanding the drug action and the maintenance of
concentration in plasma drug stability can be divided into
stability after administration and shelf life. Shelf lifeisatime
bar of active ingredient to remain pharmacologically activein
this period. This period varies from drug to drug and cannot
be specified universally. A 10% degradation of the drug is
considered as an acceptable limit unless the degraded
products are toxic. The reasons of degradation are many
(fungi, bacteria, heat light, humidity, oxidation-reduction,
racemisation etc.) but usually microbial and chemical
degradation are common.

Drug stability in situ is essential if therapeutic dose is going
to reach the receptor. Drug stability is usually influenced by
water solubility, acid nature of gastric fluid, enzymes' actior
and the stereo-electronic configurations of drug molecules
(Nimmo & Tucker, 1991; Thomas, 2000).

The Methods of Clinical Evaluation of Herbal Remedies
The measurement of the response to an herbal remedy
involves the same parameters as considered in clinical
evaluation of synthetic medicine such as dose, concentration,
effect and time, because subject’'s condition and ifs
physiological functions remain the same. The fast and slow
responses of aremedy can be monitored on the following:

1. Arterial Pressure

2. Psychometric Screening

3. Pain Models

4. Analgesic Effects

5. Clinical Pathology Measurements 6.
Dose Taking versus Dose Timing 7.
Gastrointestinal M ethodol ogy

8. Markers of Drug Allergy

Intt. Chon. -Pharm. Med. 1.

1. Monitoring of Arterial Pressure

The basic reason of monitoring arterial pressure during
evaluation of any remedy is i) safety, ii) efficacy, iii) use of
arterial pressure as a pharmacological model in human and
iv) part of the assessment in studies of haemodynamics of a
remedy affecting cardiovascular system (CVS). Safety is an
important issue for a potent remedy because if remedy
produces any change in arterial pressure that needs to be
known. If these changes are of sufficient or high magnitude,
the remedy may be with drawn from its developments. In this
respect the use of ambulatory monitoring has great value. If
during evaluation of remedy it is reported that the remedy is
producing side effects, which might be attributed to postural
hypotension, and this can be checked/confirmed by
ambulatory monitoring of the blood pressure.

The herbal remedy act on the heart/CVS may require
haemodynamic assessments. It is usually monitored by
invasive techniques, where antiarrythmic or inotropic agents
are used for this purpose (Dupont, 1987; Floras, 1982; Gould,
1981; Korotkoff, 1905; 0" Brien, 1985; 1989; Petrie, 1986,
Raftery, 1978; Rose, 1980). These are having direct effects
on arterial pressure. By using invasive haemodynamic
technique it is also possible to assess the mechanism of
change in arterial pressure.

The change in blood pressure if induced by isoprenaline can
be used as LJ -adenocepter blocking agent of cardio-selective
in man. The decrease in diastolic pressure, induced by
isoprenaline, can be attenuated by Lh-selective blocking
agent while the increase in systolic pressure cannot.
Furthermore, the rise in systolic pressure induced by exercise
cannot attenuate by [h-selective blocking agent. The
conclusion drawn from these results is that the fall in
diastolic pressure induced by isoprenaine is essentially
dependent upon stimulation of LJr adenoreceptors, while
changes in systolic pressure by isoprenaline and exercise are
1J | effects. With this knowledge a putative [J |-selective
agent can be tested for differential effects on these O,- and [Ir
dependent changes in arterial pressure (Harry, 1989). Arterial
pressure can be monitored to a great extent when a new
antihypertensive agent is under evaluation. Initial studies can
be  performed in  volunteers using  standard
sphygmomanometry technique; care in measurements can be
taken as suggested by Petrie et at. (1986). These results may
provide some idea of efficacy and
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safety, in particular indicating a dose with which to proceed
into Phase |1 studies in patients with hypertension. Efficacy
should be shown in the clinic, in the home and also in
ambulatory states. From these studies should come evidence
of the effect of the drug in lying, standing, work, exercise and
sleep conditions. The ideal method for these studies should
be direct invasive ambulatory for at least 24 hours. A smooth
study can be carried out on different days especidly if
comparison with placebo and/or another active agent is
considered (Littler & Komsuoghu, 1989). The confirmatory
evidence could be obtained from noninvasive assessments.

It is only with ambulatory techniques that the duration of
action of a remedy can be assessed accurately and from
which sensible dose regime can be determined (0" Birien,
1985; 1989).

2. Psychometric Screening

There are many drugs that cause impairment of skills of the
body due to their effects on the centra nervous system
(Altmann, 1989; Donelson, 1980; Mortimer & Howat, 1986)
and, therefore, this leads to the use of psychological tests to
investigate the effects of drugs on CNS. The principles
usually used in selecting tests for a screening are;

Measurement of Attention: The most commonly used
tests are vigilance, concentrated attention and divided
attention.

Vigilance

Test of vigilance is related to the detection of signals, which
are usualy small and close to the threshold detection. Most
commonly used method is Wilkinson Auditory Vigilance
Task (Wilkinson, 1968). In this test, the subject listens
through headphonesto a series

of tones against a background of white noise. Most of the
tones are 500 msec long, but occasional tone is 400 msec. The
subject’s task is to press a button each time a shat tone is
heard. The test typically lasts one hour.

The test is simple but difficult because the average
performance is dependent on the approximately 50% of
correct detections. The test is also very sensitive and able to
detect the very low dose of sedatives and mild stimulants e.g.
caffeine & theophyline (Clubley,

1979; Fagan, 1988; Hart, 1976; Tiplady, 1990). The test is
time consuming; therefore, its usefulnessis limited.

hztl. Chem. Pharm. Med. 1.

Concentrated Attention

The commonly used test is the Continuous Performance Test
(Rosvold, 1956). During test a series of different letters are
flashed on a screen and the subject has to respond each time
an X (easy condition) or an X preceded by an A (hard
condition) is seen. The duration between the lettersis 0.92 sec
and the test is of either 5 or 10 minutes. The test is capable of
detecting the effects of brain damage; sleep deprivation and
drugs such as barbiturates (Mirsky & Kornetsky, 1964).

Another test of same kind is the Continuous Attention Task
(Tiplady, 1990). In this test geometric pattern are used as
stimuli and subject is asked to respond how many times
consecutively seen the same shapes. The duration between
the stimuli are 1.5-2.5 sec and the test lasts about 8 minutes.
Test is sensitive to the effects of a number of drugs such as
caffeine (Swift,

1988; 1988).

Divided Attention

This test is useful in sensitive drugs and acohol. The
common paradigm used in it is tracking, coupled with a
peripheral signal detection task (Moskowitz, 1984;
Moskowitz & Sharma, 1974).

Psychomotor Tests: A variety and number of tests are
available. Few of them are given below.

Pencil-and-Paper Tests

There are two common test methods, Gibson Spiral Maze and
Digit-Symbol Substitution, are used in it. In Gibson Spiral
Maze method (Gibson, 1978) usually subject follows a spiral
path marked on a sheet of paper while attempting to avoid the
sides of the path and series of obstacles. The time taken and
the number of errors are recorded.

In Digit-Symbol Substitution test (Stone, 1984; Mirsky&
Kornetsky, 1964) a key is provided to the subject, in which
the number 1-9 are matched to a symbol. Whereas, a series of
random numbers is printed on a grid on the sheet and the
subject writes the corresponding symbol under each digit as
quickly as possible (written time is fixed and is 90 sec). The
number of correct and incorrect symbols is recorded.
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Psychomotor Speed

The most commonly used method in this test is the Choice
Reaction Time (Frewer & Hindmarch, 1988; Hindmarch,
1980), where Leeds Psychomotor Tester is incorporated in it.
The apparatus has six button arranged in a semicircular way,
by each of which is a light. There is also seventh button in
the middle. The subject places the index finger on the middle
button. With different timing one or other of lights comes on
and subject moves his finger to touch the corresponding
button as soon as possible. The time to move the finger from
the start button and total reaction time are recorded. The
movement time is calculated by subtraction. This test is
capable of detecting the effects of wide range of CNS
depressant drugs.

Saccadic Eye Movements

Eye movement is very important because its movement
shows the activeness of brain. The eye movement is of two
types, dow pursuit movements and rapid saccadic
movements. Their movements require specia kind of
apparatus. The peak velocity and accuracy of saccades are
lower-downed by several CNS depressant drugs (Bittencourt,
1981; Griffiths, 1984) .

Body Sway

This method is used to measure psychomotor coordination
instead of speed. This apparatus consists of one simple box
with a string. The box is placed at a height of 1 01 above the
ground, and the string is attached to the standing subject at
the same height. The apparatus sums the movements in the
anteriorposterior plane over one minute period, giving a
measure of the body sway. It can demonstrate the effects of a
variety of sedative drugs (Swift, 1984; Wright, 1971).

Tracking

It is smple method usually used in car driving test or
controlling of joystickkmouse in computer games. The
subject is alowed to keep himself on the said track. The
deviation from the path is recorded (Hindmarch, 1983;
O'Hanlon, 1984; Volkerts & 0" Hanlon, 1986).

Test of Memory: The testing of memory can be divided into
verbal and non-verbal, and short-term an~ long-term.

Intl. Chelll. Pharlll. Med. 1.

Selective Reminding

This is a verbal memory test. It belongs to long-term and
short-term assessment (Buschke & Fuld, 1974). In this
method a list of word is read to the subject at 2 sec intervals.
The subject tries to recall the words in any order. The subject
is then reminded only of those words that were not recalled
correctly, and then attempts again to recall all the words in
the list. This procedure repeated until the list is completed
recalled. Thistest has been used in a number of studies where
memory has been of interest, particularly where drugs are
having anticholinergic effects.

Paired Word Learning

In this method the subject is presented with three word pairs,
following’ which the first word of the pair is given as a cue.
The subject responds by saying the second word. This
repeated until each cue word has been represented three
times. The procedure is then repeated with two further sets of
three word pair. The test shows memory impairments with
other sedative drugs (Isaacs & Walkey, 1964; Fagan & Swift,
1988; 1989).

Soatial Learning

A test analogous to the Verbal Selective Reminding Test has
been developed which uses pairs of rectangles from an
irregular grid instead of words. This has been shown to detect
the effects of scopolamine like drugs (Preston, 1988).

Cognitive Tests:

This test covers dlightly elaborated tests of attention to deep
explore processing. It consists of Rapid Information
Processing, Arithmetic, Semantic Processing and Subjective
Measures.

Rapid Information Processing

The subject is presented with a sequence of digits rate
typically of 100/min. Presentation may aural (Talland, 1966)
or on a monitor screen (Wesnes & Warburton, 1983). The
task is to respond either to three successive even digits or to
three successive odd digits. The test has been shown to detect
impairments due to the alkaloid of Atropa belladonna, as
well as improvements with tobacco alkaloid.

Arithmetic
Many studies have used some kind of arithmetic (Ekman,
1963; Evans, 1973). A test assimple as






