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ABSTRACT

The most common test of acute toxicity is they t€st. LR} means, if administered dose of drug
to animal group, for experimental purpose for trstimation of therapeutic effectiveness kills
50% of animals, than it means that particular dadedrug is lethal dose 50 (Lgp). It was
developed in 1920’s and called “classical LD50” aived 100 animals for 5 dose-groups, later
in 1981 it was modified by the Organization for Bemic Co-operation and Development
(OECD) and reduced number upto 30 for 3 dose-groljethods to calculate LD50 values are -
Litchfield and Wilcoxson, Reed-Muench, Miller-Tamtand Karber's method. But all these
methods require large number of animals. Factorg&ctviaffect the results of Ldgare- Species,
Age, Sex, Amount of food, Social environment &g, &tudy has some Limitations and results
may vary greatly. Due to excess of animal sacrifieeshould go to alternative methods which
minimum number of animals is required. FRAME (Fdod the Replacement of Animals in
Medical Experiment) believes that the lethal da=sst ts unnecessarily cruel and scientifically
invalid. Several countries, including the UK, hasa&en steps to ban the oral ko The OECD,
the international governments’ advisory body aldedid the requirement for the oral test in 2001.
Three alternative methods and these are: Fixed DRreeedure (FDP)-OECD TG 420, Acute
Toxic Class method (ATC)-OECD TG 423, Up-and-Dowoc&dure (UDP)-OECD TG 425.
These methods only consider signs of toxicity atelof death. Signs recorded during studies
like; increased motor activity, anaesthesia, tremyarching and rolling. Alternative methods
save numbers experimental animals.

INTRODUCTION
Toxicity test examine toxic effects when a chemisahbsorbed into the body, via mouth, skin,

lungs. The most common test of acute (short-teoricity is the LDy test. Many different
substances are tested in this way, including allgsir agricultural chemicals, cleaners some
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cosmetics and their ingrediehtsDs, means if we administer any dose of drug to anignaiip
for experimental purpose for the estimation of éipeutic effectiveness of that drug, and if 50%
of animal get died than it means that particulagedof drug is lethal dose 50 (kd) The smaller
the LDsp value, the more toxic is chemical. The opposital$® true: the larger the lspvalue,
the lower the toxicity. It was developed in 192@isd called “classical LD50” involved 100
animals for 5 dose-groups, later in 1981 it waslifired by the Organization for Economic Co-
operation and Development (OECD) and reduced numper 30 for 3 dose-groups. In 1987
further reduced to 20 animalsMice, rats, rabbits, guinea pigs, cats, dogé, fimonkeys and
birds are use for LE study’. The LDy values of a new drug are determined by variougerofi
administration (intravenous, intraperitoneal, suanaous and ordl)Results of L, study may
affected by some factors which are - Species, Agx, Amount of food, Social environment,
Route of exposure* (oral, dermal, inhalation) amgygtcal environment such as temperature and
humidity.
*Rout of exposure (example, some 440 for Dichlorvos, an insecticide commonly used in
household pesticide strips): -

«  Oral LDso (rat): 56 mg/kg

« Dermal LDy (rat): 75 mg/kg

« Intraperitoneal LIgy: (rat) 15 mg/kg

+ Inhalation LG (rat): 1.7 ppm (15 mg/m3); 4-hour exposure

There are also some Limitations for §Dstudy like:- The LR, gives a measure of the
immediate or acute toxicity, results may vary dsediDsg is not tested on humans, All relation
to humans are only a guess. Thesh.i2st is neither reliable nor useful, because tiradn lethal
dose can't be predicted from animal studies.

FRAME (Fund for the Replacement of Animals in Madiexperiment) believes that the lethal
dose test is unnecessarily cruel and scientificalyalid. The test involves giving groups of
animal doses of a test substance until it killsf lnlthem.Several countries, including the UK,
have taken steps to ban the oralsf@nd the OECD; the International governments’ amyis
body abolished the requirement for the oral te@0@7.

To give an idea about alternative methods ofd@hd how to reduce the use of animals in,d_-D
study as much as possible.

EXPERIMENTAL SECTION

There are various methods to calculatesd_-Balues; like the graphical method, arithmetical
method and statistical approach. For research parpgbe most widely used method is Litchfield
and Wilcoxson. For routine practical class work,e®&&uench, Miller-Tainter and Karber’s
method. For calculating L{g by any one method, find out the least tolerateda(lest) dose
(100% mortality) and most tolerated (highest) d@%é mortality) by hit and trial method. Once
these two doses are determined, select at leado$¥s in between the least tolerated and most
tolerated doses, and observe mortality due to theses. Then apply correction factor to 0% and
100% mortality group [for 0% dead = 100 (0.25/ndl dor 100% dead = 100x (n-0.25/n), where
n = number of death]. The percentage mortality @slare converted to probit values by reading
the corresponding probit units from the probit éal#?lot the probit value against log doses and
read LDy value as the dose that corresponds to probit 5.
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(1) Arithmetical method of Karber method ’

The sum of the product was divided by the numbearmals in a group and the resulting
guotient was subtracted from the least lethal doseder to obtain LEyvalue.

LDso = the apparent least dose lethal to all in a greug [1b) /N

WhereN = number of animals in each gro@ps dose difference anld= mean mortality.

(2) Graphical method of Miller and Tainter’

The observed percentage mortality was converted pnbbit referring to the probit table. The
values thus obtained were plotted against log dbse.LDsp value and its standard error were
determined from the graph, if the line was stragbugh.

Table 1: - Comparison of different methods:

Contents M ethod Karber M ethod of Miller and Method of Lorke®
Tainter ’
No. of rodents used More than necessary More than necessary Appropriate
Expenditure High High Average
Accuracy of results Inaccurate Inaccurate Doubtful

The deletion of the LE test from the OECD guidelines was due to threer@dttive methods
being adopted which all involve more humane treatnoé the animals and use fewer animals
than the L3, test. They record toxicity signs in place of death

These three alternative tests are:

(1) Fixed Dose Procedure (FDP) — OECD TG 420.
This method does not use death as an end poitgéachg uses the observation of clear signs of
toxicity developed at one of a series of fixed diesels to estimate the Lgg°

(2) Acute Toxic Class method (ATC) — OECD TG 423

This method does not use death as the only endspatnalso uses signs of toxicity in its
stepwise approach to estimating thesg.D

Principle: - It is based on the Probit model.

Procedure: - The ATC method is a sequential teginogedure using only three animals of one
sex per step. Depending on the mortality rate thrgenever more than six animals are used per
dose level. This approach results in the reduationumbers of animals used in comparison to
the LDy test by 40-709%

(3) Up-and-Down Procedure (UDP) — OECD TG 425

This method does still use death as an end paitdbses animals one at a time to see if the
dose needs to be put up or down to achieve anastiof the Litherefore giving the minimum
number of animals a lethal dose of the test substan

In the up-and-down procedure, animals are dosecabaetime. If an animal survives, the dose
for the next animal is increased; if it dies, tluselis decreased. Each animal is observed for 1 or
2 days belI;ore dosing the next animal. Survivingreats monitored for delayed death for a total
of 7 days:.

Signs recorded during acute toxicity studies:-

These are increased motor activity, anaesthesmots, arching and rolling, clonic convulsions,
tonic extension, lacrimation, Straub reaction,vsdion, muscle spasm, writhing, hyperesthesia,
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loss of righting reflex, depression, ataxia, stiatin, sedation, blanching, hypnosis, cyanosis
and analgesia.

RESULTSAND DISCUSSION

During our studies we have observed that availalil&¥native methods are more humane then
cruel traditional or classical methods. By follogithese classical methods we are only treating
animals very cruelly and not getting fruitful resul Better results can be possible through
alternative methods with less number of animals.

CONCLUSION

My all works showed that there is no need to usenals blindly, when there are some good

alternatives are available. By applying the newrakitive methods during Pharmacological work
try to avoid animal sacrifice when without sackfiproper Pharmacological responses are
possible.

REFERENCES

[1] Turner, R., Acute toxicity: The determination of 4D In Screening Methods in
PharmacologyAcademic Press, New York, pp.30965.

[2] Botham, P.A.Toxicology in Vitro 18:227-232004.

[3] Fifth Report on the Statistics on the Number of Aals used for Experimental and other
Scientific Purposes in the Member States of theopeein UnionCommission of the European
Communitiespublished Nov2007.

[4] Ghosh M. N., Toxicity studies. IRundamentals of Experimental Pharmacolp§gientific
Book Agency, Calcuttal984, pp. 153-158.

[5] www.frame.org.uk

[6] Kulkarni S. K.,“ Hand book of experimental pharmiagy”, 3 Ed., 1999, pp. 168-170.

[7] Turner, R., Quantal responses and -calculation ofseEMIN Screening Methods in
PharmacologyAcademic Press, New York, pp. 61-8855.

[8] Lorke, D.,Arch. Toxicol, 53, 275-289983.

453



