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observed for 14 days. No toxic signs/mortality were observed. In the
sub-acute study, WSR extract was administered once daily for 28 days to rats at 500, 1000
and 2000 mg/kg, orally. No toxic signs/mortality were observed. Result and Discussion:
There were no significant changes (P<0.05) in the body weights, organ weights and haemato-
biochemical parameters in any of the dose levels. No treatment related
gross/histopathological lesions were observed. The present investigation demonstrated that
the no observed adverse effect level was 2000 mg/kg body weight per day of hydroalcoholic

extract of Polyherbal in rats and hence may be considered as non-toxic.
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INTRODUCTION

Toxicity is the degree at which any substance it may be poison or toxin that can cause the
harmful effect on human or animals. In an organism acute toxicity involves the harmful effect
through a single or short-term exposure. The ability of a toxic substance to cause effects more
than one year but this effect is less than the lifetime of the exposed organism referred as

Subchronic toxicity respectively. The ability of any substance or mixture of any substance

WWW.Wjpr.net Vol 5, Issue 7, 2016. 1626




Bhardwaj et al. World Journal of Pharmaceutical Research

which the harmful effect due to the repeated or continuous exposure or due to the extended
period, which also be sometime lasting stage for the entire life of the exposed organism and
these effect generally referred as Chronic toxicity respectively.™

OECD GUIDELINE FOR TESTING OF CHEMICALS

Generally the OECD Guidelines for the Testing of Chemicals are periodically reviewed in the
light of scientific progress or changing assessment practices. The original Guideline 420 was
adopted in July 1992 as the first alternative to the conventional acute toxicity test, described
in Test Guideline 401. Based on the recommendations of several expert meetings, revision
was considered timely because:

(1 International agreement had been reached on harmonised LD50 cut-off values for the
classification of chemical substances, which differ from the cut-offs recommended in the
1992 version of the Guideline.

() Testing in one sex (usually females) is now considered sufficient.

[1 Guidance on the selection of the most appropriate test method for a given purpose can be
found in the Guidance Document on Acute Oral Toxicity Testing. This Guidance Document

also contains additional information on the conduct and interpretation of Guideline 420.

OECD Guidelines are of following types
[J OECD-420

[J OECD-423

(1 OECD-425

[J OECD-407

OECD/OCDE -420

INITIAL CONSIDERATIONS

It is a principle of the method that in the main study only moderately toxic doses are used,
and that administration of doses that are expected to be lethal should be avoided. Also, doses
that are known to cause marked pain and distress, due to corrosive or severely irritant actions,
need not be administered. Animals obviously in pain or showing signs of severe and enduring
distress shall be humanely killed and are considered in the interpretation of the test results in

the same way as animals that died on test.
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Criteria

Criteria for making the decision to kill moribund or severely suffering animals and guidance
on the recognition of predictable or impending death, are the subject of a separate Guidance
Document respectively. The method provides information on the hazardous properties and
allows the substance to be ranked and classified according to the Globally Harmonised
System (GHS) for the classification of chemicals which cause acute toxicity. The testing
laboratory should consider all available information on the test substance prior to conducting
the study. Such information will include the identity and chemical structure of the substance;
[1 Its physico-chemical properties.

[J The results of any other in vitro or in vivo toxicity tests on the substance.

[J Toxicological data on structurally related substances.

[J The anticipated use of the substance.

This information is necessary to satisfy all concerned that the test is relevant for the
protection of human health, and will help in the selection of an appropriate starting dose.
Principle of the test Groups of animals of a single sex are dosed in a stepwise procedure using
the fixed doses of 5, 50, 300 and 2000 mg/kg (exceptionally an additional fixed dose of 5000
mg/kg may be considered, see paragraph 19). The initial dose level is selected on the basis of
a sighting study as the dose expected to produce some signs of toxicity without causing
severe toxic effects or mortality. Clinical signs and conditions associated with pain, suffering,
and impending death, are described in detail in a separate OECD Guidance Document.
Further groups of animals may be dosed at higher or lower fixed doses, depending on the
presence or absence of signs of toxicity or mortality. This procedure continues until the dose
causing evident toxicity or no more than one death is identified, or when no effects are seen

at the highest dose or when deaths occur at the lowest dose.

DESCRIPTION OF THE METHOD

Selection of animal species

[0 The preferred rodent species is the rat, and the other rodent species may be used. Normally
females are used. This is because literature surveys of conventional LD50 tests show that
usually there is little difference in sensitivity between the sexes, but in those cases where

differences are observed, females are generally slightly more sensitive.
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1 However, if knowledge of the toxicological or toxicokinetic properties of structurally
related chemicals indicates that males are likely to be more sensitive then this sex should be
used. When the test is conducted in males, adequate justification should be provided.

[1 Healthy young adult animals of commonly used laboratory strains should be employed.
Females should be nulliparous and non-pregnant.

(1 Each animal, at the commencement of its dosing, should be between 8 and 12 weeks old
and its weight should fall in an interval within + 20% of the mean weight of any previously

dosed animals

Housing and feeding conditions

The temperature of the experimental animal room should be 22°C (+ 3°C). Although the
relative humidity should be at least 30% and preferably not exceed 70% other than during
room cleaning the aim should be 50-60%. Lighting should be artificial, the sequence being 12
hours light, 12 hours dark. For feeding, conventional laboratory diets may be used with an
unlimited supply of drinking water. Animals may be group-caged by dose, but the number of

animals per cage must not interfere with clear observations of each animal respectively.

Preparation of doses

In general test substances should be administered in a constant volume over the range of
doses to be tested by varying the concentration of the dosing preparation. Where a liquid end
product or mixture is to be tested however, the use of the undiluted test substance, i.e at a
constant concentration, may be more relevant to the subsequent risk assessment of that
substance, and is a requirement of some regulatory authorities. In either case, the maximum
dose volume for administration must not be exceeded. The maximum volume of liquid that

can be administered at one time depends on the size of the test animal.

PROCEDURE

Administration of doses

1 The test substance is administered in a single dose by gavage using a stomach tube or a
suitable intubation canula. In the unusual circumstance that a single dose is not possible, the
dose may be given in smaller fractions over a period not exceeding 24 hours.

[0 Animals should be fasted prior to dosing (e.g. with the rat, food but not water should be

withheld over-night; with the mouse, food but not water should be withheld for 3-4 hours).
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Sighting study

[1 The purpose of the sighting study is to allow selection of the appropriate starting dose for
the main study. The test substance is administered to single animals in a sequential manner
following the flow charts in Annex 2. The sighting study is completed when a decision on the
starting dose for the main study can be made (or if a death is seen at the lowest fixed dose).

(1 The starting dose for the sighting study is selected from the fixed dose levels of 5, 50, 300
and 2000 mg/kg as a dose expected to produce evident toxicity based, when possible, on
evidence from in vivo and in vitro data from the same chemical and from structurally related
chemicals. In the absence of such information, the starting dose will be 300 mg/kg.

1 A period of at least 24 hours will be allowed between the dosing of each animal. All
animals should be observed for at least 14 days.

OBSERVATIONS

(1 Animals are observed individually after dosing at least once during the first 30 minutes,
periodically during the first 24 hours, with special attention given during the first 4 hours and
daily thereafter, for a total of 14 days, except where they need to be removed from the study
and humanely killed for animal welfare reasons or are found dead. However, the duration of
observation should not be fixed rigidly.

(1 It should be determined by the toxic reactions, time of onset and length of recovery period,
and may thus be extended when considered necessary. The times at which signs of toxicity
appear and disappear are important, especially if there is a tendency for toxic signs to be
delayed and also for their body weight and pathology.

1 All observations are systematically recorded, with individual records being maintained for

each animal.?

OECD-423

The acute toxic class method (1) set out in this Guideline is a stepwise procedure with the use
of 3 animals of a single sex per step. Depending on the mortality and/or the moribund status
of the animals, on average 2-4 steps may be necessary to allow judgment on the acute toxicity
of the test substance. This procedure is reproducible, uses very few animals and is able to
rank substances in a similar manner to the other acute toxicity testing methods (Test
Guidelines 420 and 425). The method as adopted in 1996 was extensively validated in vivo

against LD50 data obtained from the literature, both nationally and internationally.
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Initial Considerations

Test substances, at doses that are known to cause marked pain and distress due to corrosive or
severely irritant actions, need not be administered. Moribund animals or animals obviously in
pain or showing signs of severe and enduring distress shall be humanely killed and are
considered in the interpretation of the test results in the same way as animals that died on test.
Criteria for making the decision to kill moribund or severely suffering animals and guidance
on the recognition of predictable or impending death, are the subject of a separate Guidance

Document.

Principle of the Test

It is the principle of the test that, based on a stepwise procedure with the use of a minimum
number of animals per step, sufficient information is obtained on the acute toxicity of the test
substance to enable its classification. The substance is administered orally to a group of
experimental animals at one of the defined doses. The substance is tested using a stepwise
procedure, each step using three animals of a single sex (normally females). Absence or
presence of compound-related mortality of the animals dosed at one step will determine the
next step, i.e.

— No further testing is needed.

— Dosing of three additional animals, with the same dose.

— Dosing of three additional animals at the next higher or the next lower dose level.

Description of the Method
Selection of animal species
The preferred rodent species is the rat, although other rodent species may be used. Normally
females are used. This is because literature surveys of conventional LD50 tests show that,
although there is little difference in sensitivity between the sexes, in those cases where
differences are observed females are generally slightly more sensitive. Housing and feeding

condition are same as that of oecd -420.

Preparation of doses

In general test substances should be administered in a constant volume over the range of
doses to be tested by varying the concentration of the dosing preparation. Where a liquid end
product or mixture is to be tested however, the use of the undiluted test substance, ie at a
constant concentration, may be more relevant to the subsequent risk assessment of that

substance, and is a requirement of some regulatory authorities. In either case, the maximum
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dose volume for administration must not be exceeded. The maximum volume of liquid that
can be administered at one time depends on the size of the test animal. In rodents, the volume
should not normally exceed 1mL/100g of body weight: however in the case of aqueous

solutions 2 mL/100g body weight can be considered.

Procedure

Number of animals and dose levels

[1 Generally the three animals are used for each step. The dose level to be used as the starting
dose is selected from one of four fixed levels, 5, 50, 300 and 2000 mg/kg body weight.

(1 The starting dose level should be that which is most likely to produce mortality in some of
the dosed animals. The flow charts of Annex 2 describe the procedure that should be
followed for each of the starting doses.

[1 When available information suggests that mortality is unlikely at the highest starting dose
level (2000 mg/kg body weight), then a limit test should be conducted. When there is no
information on a substance to be tested, for animal welfare reasons it is recommended to use
the starting dose of 300 mg/kg body weight.

[ The time interval between treatment groups is determined by the onset, duration, and
severity of toxic signs. Treatment of animals at the next dose, should be delayed until one is

confident of survival of the previously dosed animals.

Limit test
The limit test is primarily used in situations where the experimenter has information
indicating that the test material is likely to be nontoxic, i.e, having toxicity only above

regulatory limit doses.

Observations

Animals are observed individually after dosing at least once during the first 30 minutes,
periodically during the first 24 hours, with special attention given during the first 4 hours, and
daily thereafter, for a total of 14 days and Additional observations will be necessary if the
animals continue to display signs of toxicity. Observations should include changes in skin
and fur, eyes and mucous membranes, and also respiratory, circulatory, autonomic and
central nervous systems, and somatomotor activity and behaviour pattern. Attention should

be directed to observations of tremors, convulsions, salivation, diarrhoea, lethargy etc.
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OECD-407

OECD Guidelines for the Testing of Chemicals are periodically reviewed in the light of
scientific progress. The original guideline 407 was adopted in 1981. In this revised version
changes have been made with the objective of obtaining additional information from the
animals used in the study.

Initial Considerations

Generally in the assessment and evaluation of the toxic characteristics of a chemical, the
determination of oral toxicity using repeated doses may be carried out after initial
information on toxicity has been obtained by acute testing. This study provides information
on the possible health hazards likely to arise from repeated exposure over a relatively limited
period of time. The method comprises the basic repeated dose toxicity study that may be used
for chemicals on which a 90 day study is not warranted (e.g. when the production volume
does not exceed certain limits) or as a preliminary to a long term study. The duration of
exposure should normally be 28 days although a 14-day study may be appropriate in certain

circumstances; justification for use of a 14-day exposure period should be provided.

Principle of the Test

The test substance is orally administered daily in graduated doses to several groups of
experimental animals, one dose level per group for a period of 28 days. During the period of
administration the animals are observed closely, each day for signs of toxicity. Animals
which die or are Killed during the test are necropsied and at the conclusion of the test

surviving animals are killed and necropsied.

DESCRIPTION OF THE METHOD
Selection of animal species
At the commencement of the study the weight variation of animals used should be minimal

and not exceed £ 20% of the mean weight of each sex.

Preparation of doses

The test compound is administered by gavage or via the diet or drinking water. The method
of oral administration is dependent on the purpose of the study, and the physical/chemical
properties of the test material. Where necessary, the test substance is dissolved or suspended
in a suitable vehicle. It is recommended that, wherever possible, the use of an aqueous

solution/suspension be considered first, followed by consideration of a solution/emulsion in
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oil (e.g. corn oil) and then by possible solution in other vehicles. For vehicles other than
water the toxic characteristics of the vehicle must be known. The stability of the test

substance in the vehicle should be determined.

Number and sex of animals

At least 10 animals (five female and five male) should be used at each dose level. If interim
kills are planned, the number should be increased by the number of animals scheduled to be
killed before the completion of the study. Consideration should be given to an additional
satellite group of ten animals (five per sex) in the control and in the top dose group for
observation of reversibility, persistence, or delayed occurrence of toxic effects, for at least 14

days post treatment.

Dose levels

Dose should be selected taking into account any existing toxicity and (toxico-) Kinetic data
available for the test compound or related materials. The highest dose level should be chosen
with the aim of inducing toxic effects but not death or severe suffering. Thereafter, a
descending sequence of dose levels should be selected with a view to demonstrating any
dosage related response and no-observed-adverse effects at the lowest dose level (NOAEL).
Two to four fold intervals are frequently optimal for setting the descending dose levels and
addition of a fourth test group is often preferable to using very large intervals (e.g. more than

a factor of 10) between dosages.

Limit test

If a test at one dose level of at least 1000 mg/kg body weight/day or, for dietary or drinking
water administration, an equivalent percentage in the diet, or drinking water (based upon
body weight determinations), using the procedures described for this study, produces no
observable toxic effects and if toxicity would not be expected based upon data from
structurally related compounds, then a full study using three dose levels may not be
considered necessary. The limit test applies except when human exposure indicates the need

for a higher dose level to be used.

Administration of doses
The animals are dosed with the test substance daily seven days each week for a period of 28
days; use of a five-day per week dosing regimen or a 14-day exposure period needs to be

justified. When the test substance is administered by gavage, this should be done in a single
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dose to the animals using a stomach tube or a suitable intubation cannula. The maximum
volume of liquid that can be administered at one time depends on the size of the test animal.
The volume should not exceed 1ml/100g body weight, except in the case of aqueous

solutions where 2ml/100g body weight may be used.

Observation

The observation period should be 28 days, unless the study duration is 14 days. Animals in a
satellite group scheduled for follow-up observations should be kept for at least a further 14
days without treatment to detect delayed occurrence, or persistence of, or recovery from toxic
effects.

History

1 Dioscorides, a Greek physician in the court of the Roman emperor Nero, made the first
attempt to classify plants according to their toxic and therapeutic effect.

1 Ibn Wahshiya wrote the Book on Poisons in the 9th or 10th century.

(1 Paracelsus, a Swiss born in 1493, is often referred to as the father of toxicology. He is

known for the famous quote the dose makes the poison (Dosis facit venenum).

Basic Toxicology

The goal of toxicity assessment is to identify adverse effects of a substance. Adverse effects
depend on two main factors:-

i) Routes of exposure (oral, inhalation, or dermal) and.

ii) Dose (duration and concentration of exposure). To explore dose, substances are tested in
both acute and chronic models. Generally, different sets of experiments are conducted to

determine whether a substance causes cancer and to examine other forms of toxicity.

Type of Toxicant

Three types of chemical, biological, and physical toxic entities are there.

Chemical Toxicants

Chemical toxicants includes inorganic substance such as mercury, lead, hydrofluoric acid,
and chlorine gas, and organic compounds such as methyl alcohol, most medications, and
poisons from living things. While some of radioactive substances are also for chemical
toxicants, many are not radiation poisoning results from exposure to the ionizing radiation

produced by a radioactive substance rather than chemical interactions.
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1. Biological toxicants

Biological toxicants generally including bacteria and viruses that can induce a disease in
living organisms. Biological toxicity can be difficult to measure because of the "threshold
dose" may be a single organism. Theoretically one worm, bacterium or virus can reproduce to
cause a serious infection. However, in a host with an intact immune system the inherent
toxicity of the organism is also balanced by the host's ability to fight back, the effective
toxicity is then a combination of both parts of the relationship.

2. Physical toxicants

Physical toxicants are those substances that, due to their physical nature, interfere with
biological processes. For Examples include coal dust, ashestos fibers or finely divided silicon
dioxide, all of which they can ultimately be fatal if inhaled. Either the corrosive chemicals
possess physical toxicity because they also destroy tissues, but they are not directly poisonous
unless they interfere directly with biological activity. Similarly the water can act as a physical
toxicant if taken in extremely high doses because the concentration of vital ions dramatically
decreases if there is too much water in the body. Asphyxiant gases can be considered physical
toxicants because they mostly act by displacing oxygen in the environment but they are inert,

not a toxic gases.?

Factors that influence chemical toxicity
Dosage

(1 Both large single exposures (acute) and continuous small exposures (chronic) are studied.

Route of exposure

(1 Ingestion, inhalation or skin absorption.

Other factors
(1 Species

[ Age

[ Sex

(1 Health

1 Environment

O Individual characteristic
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Rout of administration

1 Dermal

[ Intra-articular

(1 Intranasal

[ Intravaginal and intrapenile

1 Ocular

[1 Oral (gavage, diet and capsule)

(1 Parenteral (intravenous, subcutaneous, intradermal intraperitoneal)

(] Rectal

The two basic principles guiding toxicity test in animals To test substances on laboratory

animals and its direct toxic effect on human.

Exposure of administration
Intradermal, intramuscular and check the effect of the, laboratory animals to high doses in

order to evaluate its possible hazard on human that are exposed to much lower doses.®

Acute and Sub-Acute toxicity

Acute toxicity studies in animals are usually necessary for pharmaceutical intended for
human use. The information obtained from these studies is useful in choosing the dose for
repeate-dose studies which providing the preliminary identification of target organ of
toxicity. This study may also aid in the selection ofstarting dose for Phase 1 human studies

and which provide the information to acute overdosing in humans.

Acute Toxicity
Acute toxicity is the toxicity produced by pharmaceuticals, when it is administered in one or

more doses during a period which is not exceeding 24 hr.

Generally the does are given to a small groups of animals and the animals are observed for
mortality and the LD50 dose is then calculated (the dose required to kill the 50% of the

population).

MTD Issue
The maximum tolerated dose is define as the highest dose of a chemical or drug that can be
administered for the animal’s life without causing the excessive toxicity of decreasing

survival (except due to tumor induction).
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Objective

[1 To determine the Median Lethal Dose (LD50) after a single dose administered through one
or routes.

1 To determine MTD (Maximum Tolerated Dose) and No Observable Effect Level (NOEL).
Acute Toxicity Studies:

[1 Single dose-rat, mouse (5/sex/dose), dog, monkey (1/sex/dose).

[J 14 day observation.

[J Necropsy and histopathology.

[J Clinical pathology.

[ In life observation (body wt., food consumption, clinical observation.

Repeated dose toxicity studies

Generally the repeated dose are given to animals for 2-12 weeks on the duration of intended
treatment in man and the dose are selected on the basis of ED50 as well as LD 50. Animals
are observed for their over effects, food intake, haematology, body wt and organ toxicity.

Importance of acute toxicity testing:

(1 To identify the target organ of toxicity.

[0 To provides safety measures and monitoring guild lines for workers involved in the
development and testing of test substances.

[J To provides information needed for the dose selection in prolonged toxicity studies.

[J To generate data containing the adverse effects of a substance on human, animal

health and environment.

[0 To provides the basis for which other testing program also can be design. Table No. 1:
Repeated dose toxicity along with specific duration of the Repeated Dose Toxicity Study.

Obijectives.

These studies have three main objectives

(i) To identify toxicity that develops only after a certain length of continuous exposure to the
chemical.

(i) To identify the organs most affected and

(iii) To determine the doses at which each effect occurs Sub-Acute Toxicity:
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This study is conducted to determine organs affected by different dose levels andThis study
access the nature of toxic dose under more realistic situation than the acute toxicity studies.
Three dose levels are normally used.

[J Dose that is high enough to elicit definite signs of toxicity but not to kill many of the
animals.

[J Low dose that is expected to induce no toxic effect.

[0 Intermediate dose.

Doses are generally selected on the basis of information obtained in acute toxicity studies
using both LD50 and the slope of the dose response curve. The duration of subacute toxicity

studies depend on intended duration of the test substance.[”

INTRODUCTION

Toxicity is the degree at which any substance it may be poison or toxin that can cause the
harmful effect on human or animals. In an organism acute toxicity involves the harmful effect
through a single or short-term exposure. The ability of atoxic substance to cause effects more
than one year but this effect is less than thelifetime of the exposed organism referred as
Subchronic toxicity respectively. Theability of any substance or mixture of any substance
which the harmful effect due to the repeated or continuous exposure or due to the extended
period, which also besometime lasting stage for the entire life of the exposed organism and

these effectgenerally referred as Chronic toxicity respectively.™

OECD GUIDELINE FOR TESTING OF CHEMICALS

Generally the OECD Guidelines for the Testing of Chemicals are periodically reviewed in the
light of scientific progress or changing assessment practices. Theoriginal Guideline 420 was
adopted in July 1992 as the first alternative to theconventional acute toxicity test, described in
Test Guideline 401. Based on therecommendations of several expert meetings, revision was
considered timely because:

[0 International agreement had been reached on harmonised LD50 cut-off values for the
classification of chemical substances, which differ from the cut-offsrecommended in the 1992
version of the Guideline.

[ Testing in one sex (usually females) is now considered sufficient.

1 Guidance on the selection of the most appropriate test method for a given purpose can be
found in the Guidance Document on Acute Oral Toxicity Testing. This Guidance Document

also contains additional information on the conduct and interpretation of Guideline 420.
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OECD Guidelines are of following types
[J OECD-420

[J OECD-423

[J OECD-425

[0 OECD-407

OECD/OCDE -420

INITIAL CONSIDERATIONS

It is a principle of the method that in the main study only moderately toxic doses are used,
and that administration of doses that are expected to be lethal should be avoided. Also, doses
that are known to cause marked pain and distress, due to corrosive or severely irritant actions,
need not be administered. Animals obviously in pain or showing signs of severe and enduring
distress shall be humanely killed, and are considered in the interpretation of the test results in
the same way as animals that died on test.

Criteria

Criteria for making the decision to kill moribund or severely suffering animals, and guidance
on the recognition of predictable or impending death, are the subject of a separate Guidance
Document respectively. The method provides information on the hazardous properties and
allows the substance to be ranked and classified according to the Globally Harmonised
System (GHS) for the classification of chemicals which cause acute toxicity. The testing
laboratory should consider all available information on the test substance prior to

conducting the study. Such information will include the identity and chemical

structure of the substance;

(1 Its physico-chemical properties.

[J The results of any other in vitro or in vivo toxicity tests on the substance.

[J Toxicological data on structurally related substances.

[J The anticipated use of the substance.

This information is necessary to satisfy all concerned that the test is relevant for the

protection of human health, and will help in the selection of an appropriate starting dose.

Principle of the test
Groups of animals of a single sex are dosed in a stepwise procedure using the fixed doses of
5, 50, 300 and 2000 mg/kg (exceptionally an additional fixed dose of 5000 mg/kg may be

considered, see paragraph 19). The initial dose level is selected on the basis of a sighting
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study as the dose expected to produce some signs of toxicity without causing severe toxic
effects or mortality. Clinical signs and conditions associated with pain, suffering, and
impending death, are described in detail in a separate OECD Guidance Document. Further
groups of animals may be dosed at higher or lower fixed doses, depending on the presence or
absence of signs of toxicity or mortality. This procedure continues until the dose causing
evident toxicity or no more than one death is identified, or when no effects are seen at the
highest dose or when deaths occur at the lowest dose.

DESCRIPTION OF THE METHOD

Selection of animal species

[1 The preferred rodent species is the rat, and the other rodent species may be used. Normally
females are used. This is because literature surveys of conventional LD50 tests show that
usually there is little difference in sensitivity between the sexes, but in those cases where
differences are observed, females are generally slightly more sensitive.

[1 However, if knowledge of the toxicological or toxicokinetic properties of structurally
related chemicals indicates that males are likely to be more sensitive then this sex should be
used. When the test is conducted in males, adequate justification should be provided.

] Healthy young adult animals of commonly used laboratory strains should be employed.
Females should be nulliparous and non-pregnant.

1 Each animal, at the commencement of its dosing, should be between 8 and 12 weeks old
and its weight should fall in an interval within + 20 % of the mean weight of any previously
dosed animals Housing and feeding conditions The temperature of the experimental animal
room should be 22°C (+ 3°C).

Although the relative humidity should be at least 30% and preferably not exceed 70% other
than during room cleaning the aim should be 50-60%. Lighting should be artificial, the
sequence being 12 hours light, 12 hours dark. For feeding, conventional laboratory diets may
be used with an unlimited supply of drinking water. Animals may be group-caged by dose,
but the number of animals per cage must not interfere with clear observations of each animal
respectively. Preparation of dosesin general test substances should be administered in a
constant volume over the range of doses to be tested by varying the concentration of the
dosing preparation. Where a liquid end product or mixture is to be tested however, the use of
the undiluted test substance, i.e at a constant concentration, may be more relevant to the

subsequent risk assessment of that substance and is a requirement of some regulatory
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authorities. In either case, the maximum dose volume for administration must not be
exceeded. The maximum volume of liquid that can be administered at one time depends on
the size of the test animal.

PROCEDURE

Administration of doses

[1 The test substance is administered in a single dose by gavage using a stomach tube or a
suitable intubation canula. In the unusual circumstance that a single dose is not possible, the
dose may be given in smaller fractions over a period not exceeding 24 hours.

(1 Animals should be fasted prior to dosing (e.g. with the rat, food but not water should be

withheld over-night; with the mouse, food but not water should be withheld for 3-4 hours).

Sighting study

[1 The purpose of the sighting study is to allow selection of the appropriate starting dose for
the main study. The test substance is administered to single animals in a sequential manner
following the flow charts in Annex 2. The sighting study is completed when a decision on the
starting dose for the main study can be made (or if a death is seen at the lowest fixed dose).

(] The starting dose for the sighting study is selected from the fixed dose levels of 5, 50, 300
and 2000 mg/kg as a dose expected to produce evident toxicity based, when possible, on
evidence from in vivo and in vitro data from the same chemical and from structurally related
chemicals. In the absence of such information, the starting dose will be 300 mg/kg.

(1 A period of at least 24 hours will be allowed between the dosing of each animal. All

animals should be observed for at least 14 days.

OBSERVATIONS

[0 Animals are observed individually after dosing at least once during the first 30 minutes,
periodically during the first 24 hours, with special attention given during the first 4 hours, and
daily thereafter, for a total of 14 days, except where they need to be removed from the study
and humanely killed for animal welfare reasons or are found dead. However, the duration of
observation should not be fixed rigidly.

(1 It should be determined by the toxic reactions, time of onset and length of recovery period,
and may thus be extended when considered necessary. The times at which signs of toxicity
appear and disappear are important, especially if there is a tendency for toxic signs to be

delayed and also for their body weight and pathology.
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1 All observations are systematically recorded, with individual records being maintained for

each animal./?

OECD-423

The acute toxic class method (1) set out in this Guideline is a stepwise procedure with the use
of 3 animals of a single sex per step. Depending on the mortality and/or the moribund status
of the animals, on average 2-4 steps may be necessary to allow judgment on the acute toxicity
of the test substance. This procedure is reproducible, uses very few animals and is able to
rank substances in a similar manner to the other acute toxicity testing methods (Test
Guidelines 420 and 425). The method as adopted in 1996 was extensively validated in vivo

against LD50 data obtained from the literature, both nationally and internationally.

Initial Considerations

Test substances, at doses that are known to cause marked pain and distress due to corrosive or
severely irritant actions, need not be administered. Moribund animals or animals obviously in
pain or showing signs of severe and enduring distress shall be humanely killed and are
considered in the interpretation of the test results in the same way as animals that died on test.
Criteria for making the decision to kill moribund or severely suffering animals and guidance
on the recognition of predictable or impending death, are the subject of a separate Guidance

Document.

Principle of the Test

It is the principle of the test that, based on a stepwise procedure with the use of a minimum
number of animals per step, sufficient information is obtained on the acute toxicity of the test
substance to enable its classification. The substance is administered orally to a group of
experimental animals at one of the defined doses. The substance is tested using a stepwise
procedure, each step using three animals of a single sex (normally females). Absence or
presence of compound-related mortality of the animals dosed at one step will determine the
next step, i.e.

— No further testing is needed.

— Dosing of three additional animals, with the same dose.

— Dosing of three additional animals at the next higher or the next lower dose level.
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Description of the Method
Selection of animal species

The preferred rodent species is the rat, although other rodent species may be used. Normally
females are used. This is because literature surveys of conventional LD50 tests show that,
although there is little difference in sensitivity between the sexes, in those cases where
differences are observed females are generally slightly more sensitive. Housing and feeding

condition are same as that of oecd-420.

Preparation of doses

In general test substances should be administered in a constant volume over the range of
doses to be tested by varying the concentration of the dosing preparation. Where a liquid end
product or mixture is to be tested however, the use of the undiluted test substance, ie at a
constant concentration, may be more relevant to the subsequent risk assessment of that
substance, and is a requirement of some regulatory authorities. In either case, the maximum
dose volume for administration must not be exceeded. The maximum volume of liquid that
can be administered at one time depends on the size of the test animal. In rodents, the volume
should not normally exceed 1mL/100g of body weight: however in the case of aqueous

solutions 2 mL/100g body weight can be considered.

PROCEDURE

Number of animals and dose levels

[1 Generally the three animals are used for each step. The dose level to be used as the starting
dose is selected from one of four fixed levels, 5, 50, 300 and 2000 mg/kg body weight.

[J The starting dose level should be that which is most likely to produce mortality in some of
the dosed animals. The flow charts of Annex 2 describe the procedure that should be
followed for each of the starting doses.

[ When available information suggests that mortality is unlikely at the highest starting dose
level (2000 mg/kg body weight), then a limit test should be conducted. When there is no
information on a substance to be tested, for animal welfare reasons it is recommended to use
the starting dose of 300 mg/kg body weight.

[0 The time interval between treatment groups is determined by the onset, duration, and
severity of toxic signs. Treatment of animals at the next dose, should be delayed until one is

confident of survival of the previously dosed animals.

WWW.Wjpr.net Vol 5, Issue 7, 2016. 1644




Bhardwaj et al. World Journal of Pharmaceutical Research

Limit test
The limit test is primarily used in situations where the experimenter has information
indicating that the test material is likely to be nontoxic, i.e, having toxicity only above

regulatory limit doses.

Observations

Animals are observed individually after dosing at least once during the first 30 minutes,
periodically during the first 24 hours, with special attention given during the first 4 hours, and
daily thereafter, for a total of 14 days and Additional observations will be necessary if the
animals continue to display signs of toxicity. Observations should include changes in skin
and fur, eyes and mucous membranes, and also respiratory, circulatory, autonomic and
central nervous systems, and somatomotor activity and behaviour pattern. Attention should

be directed to observations of tremors, convulsions, salivation, diarrhoea, lethargy etc.!

OECD-407

OECD Guidelines for the Testing of Chemicals are periodically reviewed in the light of
scientific progress. The original guideline 407 was adopted in 1981. In this revised version
changes have been made with the objective of obtaining additional information from the

animals used in the study.

Initial Considerations

Generally in the assessment and evaluation of the toxic characteristics of a chemical, the
determination of oral toxicity using repeated doses may be carried out after initial
information on toxicity has been obtained by acute testing. This study provides information
on the possible health hazards likely to arise from repeated exposure over a relatively limited
period of time. The method comprises the basic repeated dose toxicity study that may be used
for chemicals on which a 90 day study is not warranted (e.g. when the production volume
does not exceed certain limits) or as a preliminary to a long term study. The duration of
exposure should normally be 28 days although a 14-day study may be appropriate in certain

circumstances; justification for use of a 14-day exposure period should be provided.

Principle of the Test
The test substance is orally administered daily in graduated doses to several groups of
experimental animals, one dose level per group for a period of 28 days. During the period of

administration the animals are observed closely, each day for signs of toxicity. Animals
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which die or are killed during the test are necropsied and at the conclusion of the test

surviving animals are killed and necropsied.

Description of the Method
Selection of animal species
At the commencement of the study the weight variation of animals used should be minimal

and not exceed + 20% of the mean weight of each sex.

Preparation of doses

The test compound is administered by gavage or via the diet or drinking water. The method
of oral administration is dependent on the purpose of the study, and the physical/chemical
properties of the test material. Where necessary, the test substance is dissolved or suspended
in a suitable vehicle. It is recommended that, wherever possible, the use of an aqueous
solution/suspension be considered first, followed by consideration of a solution/emulsion in
oil (e.g. corn oil) and then by possible solution in other vehicles. For vehicles other than
water the toxic characteristics of the vehicle must be known. The stability of the test

substance in the vehicle should be determined.

Number and sex of animals

At least 10 animals (five female and five male) should be used at each dose level. If interim
Kills are planned, the number should be increased by the number of animals scheduled to be
killed before the completion of the study. Consideration should be given to an additional
satellite group of ten animals (five per sex) in the control and in the top dose group for
observation of reversibility, persistence, or delayed occurrence of toxic effects, for at least 14

days post treatment.

Dose levels

Dose should be selected taking into account any existing toxicity and (toxico-) Kkinetic data
available for the test compound or related materials. The highest dose level should be chosen
with the aim of inducing toxic effects but not death or severe suffering. Thereafter, a
descending sequence of dose levels should be selected with a view to demonstrating any
dosage related response and no-observed-adverse effects at the lowest dose level (NOAEL).
Two to four fold intervals are frequently optimal for setting the descending dose levels and
addition of a fourth test group is often preferable to using very large intervals (e.g. more than

a factor of 10) between dosages.
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Limit test

If a test at one dose level of at least 1000 mg/kg body weight/day or, for dietary or drinking
water administration, an equivalent percentage in the diet, or drinking water (based upon
body weight determinations), using the procedures described for this study, produces no
observable toxic effects and if toxicity would not be expected based upon data from
structurally related compounds, then a full study using three dose levels may not be
considered necessary. The limit test applies except when human exposure indicates the need
for a higher dose level to be used.

Administration of doses

The animals are dosed with the test substance daily seven days each week for a period of 28
days; use of a five-day per week dosing regimen or a 14-day exposure period needs to be
justified. When the test substance is administered by gavage, this should be done in a single
dose to the animals using a stomach tube or a suitable intubation cannula. The maximum
volume of liquid that can be administered at one time depends on the size of the test animal.
The volume should not exceed 1ml/100g body weight, except in the case of aqueous

solutions where 2ml/100g body weight may be used.

Observation

The observation period should be 28 days, unless the study duration is 14 days. Animals in a
satellite group scheduled for follow-up observations should be kept for at least a further 14
days without treatment to detect delayed occurrence, or persistence of, or recovery from toxic

effects.[*]

History

) Dioscorides, a Greek physician in the court of the Roman emperor Nero, made the first
attempt to classify plants according to their toxic and therapeutic effect.

1 Ibn Wahshiya wrote the Book on Poisons in the 9th or 10th century.

(1 Paracelsus, a Swiss born in 1493, is often referred to as the father of toxicology. He is

known for the famous quote the dose makes the poison (Dosis facit venenum).

Basic Toxicology
The goal of toxicity assessment is to identify adverse effects of a substance. Adverse effects
depend on two main factors

i) Routes of exposure (oral, inhalation, or dermal) and
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i) Dose (duration and concentration of exposure). To explore dose, substances are tested in
both acute and chronic models. Generally, different sets of experiments are conducted to

determine whether a substance causes cancer and to examine other forms of toxicity.

Type of Toxicant
Three types of chemical, biological, and physical toxic entities are there.

Chemical Toxicants

Chemical toxicants includes inorganic substance such as mercury, lead, hydrofluoric acid,
and chlorine gas and organic compounds such as methyl alcohol, most medications, and
poisons from living things. While some of radioactive substances are also for chemical
toxicants, many are not radiation poisoning results from exposure to the ionizing radiation

produced by a radioactive substance rather than chemical interactions.

2. Biological toxicants

Biological toxicants generally including bacteria and viruses that can induce a disease in
living organisms. Biological toxicity can be difficult to measure because of the "threshold
dose" may be a single organism. Theoretically one worm, bacterium or virus can reproduce to
cause a serious infection. However, in a host with an intact immune system the inherent
toxicity of the organism is also balanced by the host's ability to fight back, the effective

toxicity is then a combination of both parts of the relationship.

2. Physical toxicants

Physical toxicants are those substances that, due to their physical nature, interfere with
biological processes. For Examples include coal dust, asbestos fibers or finely divided silicon
dioxide, all of which they can ultimately be fatal if inhaled. Either the corrosive chemicals
possess physical toxicity because they also destroy tissues, but they are not directly poisonous
unless they interfere directly with biological activity. Similarly the water can act as a physical
toxicant if taken in extremely high doses because the concentration of vital ions dramatically
decreases if there is too much water in the body. Asphyxiant gases can be considered physical
toxicants because they mostly act by displacing oxygen in the environment but they are inert,

not a toxic gases.™
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Factors that influence chemical toxicity
Dosage
(1 Both large single exposures (acute) and continuous small exposures (chronic) are studied.

Route of exposure
(1 Ingestion, inhalation or skin absorption.

Other factors
[1 Species

[ Age

) Sex

(1 Health

1 Environment

0 Individual characteristic

Rout of administration

1 Dermal

1 Intra-articular

1 Intranasal

(1 Intravaginal and intrapenile

1 Ocular

(1 Oral (gavage, diet and capsule)

(1 Parenteral (intravenous, subcutaneous, intradermal, intramuscular and intraperitoneal)
1 Rectal

Figure.1l .1 Various Adverse Reaction of Drug Administration.
The two basic principles guiding toxicity test in animals To test substances on laboratory
animals and its direct toxic effect on human. Exposure of laboratory animals to high doses in

order to evaluate its possible hazard on human that are exposed to much lower doses.®

Acute and Sub-Acute toxicity
Acute toxicity studies in animals are usually necessary for pharmaceutical intended for
human use. The information obtained from these studies is useful in choosing the dose for

repeate identification of target organ of toxicity. This study may also aid in the selection of
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starting dose for Phase 1 human studies and which provide the information to acute

overdosing in humans.

Acute Toxicity

Acute toxicity is the toxicity produced by pharmaceuticals administered in one or more doses
during a period which is not exceeding 24 hr. check the effect of the repeate-dose studies
which providing the preliminary on pharmaceuticals, when it is, Generally the does are given
to a small groups of animals and the animals are observed for mortality and the LD50 dose is
then calculated (the dose required to kill the 50% of the population).

MTD ISSUE
The maximum tolerated dose is define as the highest dose of a chemical or drug that can be
administered for the animal’s life without causing the excessive toxicity of decreasing

survival (except due to tumor induction).

Objective

] To determine the Median Lethal Dose (LD50) after a single dose administeredthrough one
or routes.

[1 To determine MTD (Maximum Tolerated Dose) and No Observable Effect Level (NOEL).

Acute Toxicity Studies

(1 Single dose-rat, mouse (5/sex/dose), dog, monkey (1/sex/dose).
(1 14 day observation.

1 Necropsy and histopathology.

(1 Clinical pathology.

1 In life observation (body wt., food consumption, clinical observation.

Repeated dose toxicity studies
Generally the repeated dose are given to animals for 2-12 weeks on the duration of intended
treatment in man and the dose are selected on the basis of ED50 as well as LD 50. Animals

are observed for their over effects, food intake, haematology, body wt and organ toxicity.

Importance of acute toxicity testing
0 To identify the target organ of toxicity.
[ To provides safety measures and monitoring guild lines for workers involved in the

development and testing of test substances.
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[1 To provides information needed for the dose selection in prolonged toxicity studies.
[J To generate data containing the adverse effects of a substance on human, animal health and
environment.

[1 To provides the basis for which other testing program also can be design.

Table No. 1: Repeated dose toxicity along with specific duration of the Repeated Dose
Toxicity Study.

Duration of clinical trials Rodents N o n Rodents

Single Dose 2-4 weeks*** 2 weeks

Up to 2 weeks 2-4 weeks*** 2 weeks

Up to 1 month Imonth 1 month

Up to 3 Months 3 month 3 month

Up to 6 months 6 month 6 month***

> 6 months 6 month chronic***

Objectives

These studies have three main objectives-

(iv) To identify toxicity that develops only after a certain length of continuous exposure to
the chemical.

(v) To identify the organs most affected and.

(vi) To determine the doses at which each effect occurs.

Sub-Acute Toxicity

This study is conducted to determine organs affected by different dose levels and This study
access the nature of toxic dose under more realistic situation than the acute toxicity studies.
Three dose levels are normally used.

) Dose that is high enough to elicit definite signs of toxicity but not to kill many of the
animals.

1 Low dose that is expected to induce no toxic effect.

O Intermediate dose.

Doses are generally selected on the basis of information obtained in acute toxicity studies
using both LD50 and the slope of the dose response curve. The duration of subacute toxicity

studies depend on intended duration of the test substance.!”
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