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ABSTRACT: An approach of 3 Rs (i.e. reduction, refinement and replacement) is being 

implemented for laboratory use of animals. Various methods and alternative organisms are 

implemented to adopt strategies. These strategies include alternate means, up to certain 

stages, for drug and chemical research. A short account of these alternatives and associated 

benefits is explored with examples in this study. In research studies, an integrated 

implementation of these methods will provide insight into the least use of animals. The 

amount of animals used in research has increased with the rise of science and the advent in 

medical technology. Every year, millions of laboratory animals are used around the world. 

The pain, distress and death suffered by animals has long been a source of controversy 

during laboratory experiments. In addition to the key ethical problem, animal research has 

few other limitations, such as skilled labour standards, time-consuming processes and high 

costs. Different alternatives to animal testing have been proposed in order to address the 

drawbacks involved with animal experiments and to discourage unethical procedures. 

KEYWORDS: Alternative, Animals, Experiments, Laboratory, Replacement. 

INTRODUCTION 

Use of animals for numerous purposes like meals, transportation, pets, sports activities, activity 

and companionship is as old because the people itself. The usage of animals for the motive of 

studies is one of the extended makes use of. Numerous animals like mice, rats, hamsters, 

rabbits, fishes (examples – zebra fish, trout), birds (in particular fowl), guinea pigs, amphibians 

(xenopus frogs), primates, dogs, cats and many others. Are being utilized in research for a long 

time. Drug testing and toxicological screenings which might be beneficial within the 

improvement of new treatments for infectious and non-infectious sicknesses is the primary 

motive of such research. Animals also serve as a tool to apprehend consequences of clinical 

processes and surgical experiments[1][2]. 

Moreover, they are used to obtain products like vaccines, antibiotics etc. Which can be used in 

diagnostics as well as treatments. The variety of animals used in research has long past up with 

the advancement in medical generation. Every 12 months, tens of millions of experimental 

animals are used all around the global. As an example, in UK, 3.71 million animals were used 

for studies in the year 2011. The full quantity of animals used in the united states within the 

year 2009 become anticipated to be 1,131,076, while that in Germany reached up to 2.13 

million in 2001. This massive population of experimental animals generally comes from the 

breeding centers placed in various universities and country wide breeding centers. All of those 

are known as class- a dealers, even as the agents who accumulate the animals from 

miscellaneous sources (like auctions and animal shelters) are identified as elegance-b sellers. 
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At few instances use of the wild animals such as monkeys and birds is likewise observed. In 

scientific trying out laboratories, animals are remoted from their corporations and used as a 

device regardless of their herbal instincts.  

For the experimental processes, both an entire animal or its organs and tissues are used. For 

this reason animals are euthanized (killed) through mounted techniques. Frequently, the 

animals surviving the scientific trying out are euthanized at the give up of an test to keep away 

from the later ache and misery. In some cases (for instance in LD 50 evaluation) animals die 

as a result of the experiment. 

The ache, distress and demise experienced with the aid of the animals in the course of medical 

experiments have been a debating problem for a long time. Argument is that being alive, 

animals have the rights towards ache and distress and therefore, their use for experimentation 

is unethical and must be stopped. Various acts and laws have been passed to carry the 

manipulate over unethical use of animals and minimize the ache to animals in the course of 

experimentation. As an instance, in 1824, the enterprise for animal rights became shaped by 

means of the Royal Society for the Prevention of Cruelty to Animals. In 1876, an act for 

prevention of cruelty to animal changed into formed inside the UK. It got here into existence 

in India, France and US inside the year 1960, 1963 and 1966, respectively. At present, many 

policies and acts are accompanied on the global stage, to defend the animals against the cruelty 

and misuse. The agencies like ICH (international conference on Harmonization of technical 

necessities for registration of prescribed drugs for human use), CPCSEA (Committee for cause 

of manage and Supervision on Experiments on Animal), NIH (national Institute of fitness), and 

OECD (company for economic Cooperation and development) offer the suggestions for animal 

house maintaining, breeding, feeding, transportation, and in particular for his or her use in 

medical experiments. Except the principal situation of ethics, few greater  negative aspects of 

animal experimentation are requirement of skilled/educated manpower and time ingesting 

protocols. Furthermore, very excessive fee worried in breeding, housing and lengthy protocols 

of animal experiments is every other downside. 

3 Rs: reduction, refinement and replacement 

Alternatives to animal trying out were proposed to triumph over a number of the drawbacks 

associated with animal experiments and keep away from the unethical strategies. A approach 

of 3 Rs is being implemented which stands for reduction, refinement and substitute of 

laboratory use of animals. Exclusive strategies and alternative organisms are carried out to 

enforce this approach. The concept of substitute of animals turned into first discussed in 1957 

by using Charles Hume and William Russell at the colleges Federation for animal welfares 

(UFAW). Russell and Burch (1959) counseled some ways to make the animal experiments 

extra humanly, which become later known as 3 Rs. This method motivates the use of minimal 

wide variety of animals i.e. ‘reduction’ inside the general range of animals used in an 

experiment. The use of animals ought to be planned and ‘refined’ carefully in one of these way 

that pain and misery caused at some point of the test need to be minimized. Furthermore, if 

feasible better animals should be ‘replaced’ with opportunity methodologies and decrease 

organisms. Animal replacement is described as, ‘any scientific technique employing non-

sentient cloth which may update use of aware living vertebrates in animal experimentation’. 

Two styles of replacements have been distinguished as ‘relative’ and ‘absolute’ replacement. 

In relative alternative the animals are used however no longer exposed to any misery during 
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experiment. No need of animals  at any stage of experiment is diagnosed because the absolute 

alternative strategy[3][4]. 

Reduction 

With the help of statistical guide and cautious selection of look at layout you could produce 

significant scientific effects of an test. As an instance, in vitro cellular culture is a superb way 

to screen the compounds at early tiers. Use of the human hepatocyte subculture gives the facts 

approximately how a drug would be metabolized and removed from the body. Inclusion of 

such approach in observe layout enables to remove unsuitable compounds in preliminary tiers 

best and minimizes the use of animals in addition tastings. Stay animals and embryos are used 

to examine outcomes of some compounds on embryo improvement. In vitro embryonic stem 

cellular subculture test facilitates to reduce the wide variety of stay embryo used  and the 

compounds which are poisonous closer to growing embryo. Additionally, sharing or supplying 

the located statistics (like traits of excipients for the test drug) avoids the necessity of animal 

research[5].  

Refinement 

Enriching the cage surroundings via taking care of animals reduces the stress on animals. 

Scientists have to refine the animal facility so that ache, pain and misery throughout animal life 

and medical approaches are reduced. Furthermore, underneath the strain and soreness there 

may be imbalance in hormonal tiers of animals leading to fluctuations inside the results. 

Subsequently, experiments want to be repeated which causes an growth inside the number of 

experimental animals. So refinement is necessary no longer only to improve the life of 

laboratory animals but additionally to improve the fine of research. As an instance, it was 

located that once mice genetically modified to observe Huntington’s disorder had been 

provided with a complex cage environment with possibility to nest, conceal, gnaw and forage, 

the sickness progressed slowly than the mice in barren cage. Also, such mice were discovered 

to imitate the development of the human ailment greater intently. Any such refinement provides 

a excellent model to treat the disorder and additionally decrease pressure to the animals. 

Replacement 

Various alternatives to the usage of animals have been suggested, which include in vitro 

fashions, mobile cultures, pc models, and new imaging/analyzing strategies. The in vitro 

models provide the possibility to study the cellular response in a closed system, in which the 

experimental situations are maintained. Such fashions offer initial statistics for outcome of an 

experiment in vivo. As an example, pc models were used to look at the operating of the 

coronary heart and to pick out the capability drug applicants. In many countries, in vitro cell 

cultures have replaced the pores and skin irritancy check and draize eye irritancy take a look at 

and use of animals in those. Every other example is, extraction of insulin from the pancreas of 

pigs and cow, but now it's far obtained from the bacterial cultures which can be lifeline capsules 

for diabetic sufferers. This extracted insulin wishes to be checked for its purity, efficacy and 

dose. Use of animals changed into recurring for such checking, but now chromatography 

strategies are used for checking the purity, efficacy and calculation of dosages of drugs. Usual, 

replacement considerably reduces the usage of animals in numerous approaches[6]. 

Alternative methods 
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Various techniques had been suggested to avoid the animal use in experimentation. Those 

techniques offer an alternative method for the drug and chemical checking out, as much as a 

few stages. Advantages related to those techniques are, time efficiency, requires much less man 

electricity, and value effectiveness[7]. These techniques are defined in element as follows- 

 Computer models 

Computers can assist to apprehend the various basic standards of biology. Specialised pc 

models and software packages assist to layout new drug treatments. Computer generated 

simulations are used to expect the diverse feasible biological and toxic effects of a chemical or 

capability drug candidate without animal dissection. Handiest the maximum promising 

molecules acquired from primary screening are used for in vivo experimentation. For instance, 

to know the receptor binding website online of a drug, in vivo experimentation is necessary. 

Software known as computer aided drug design (CADD) is used to are expecting the receptor 

binding web page for a capability drug molecule. CADD works to pick out likely binding 

website online and hence avoids testing of undesirable chemical compounds having no organic 

interest. Also, with the help of such software programs we can tailor make a brand new drug 

for the precise binding web page and then in final stage animal testing is achieved to achieve 

confirmatory results. Therefore, the whole variety of experimental animals is reduced and the 

objectives of Russel and Burche’s 3 Rs are executed[8]. 

 Cells and tissue cultures 

Use of in vitro cell and tissue cultures which includes growth of cells outdoor the frame in 

laboratory surroundings may be an crucial opportunity for animal experiments. The cells and 

tissues from the liver, kidney, mind, skin and so on. Are eliminated from an animal and may 

be stored outdoor the body, in suitable growth medium, for few days to numerous months or 

maybe for few years. In vitro way of life of animal/human cells includes their isolation from 

each other and growing as a monolayer over the floor of tradition plates/flasks. Cellular 

components like membrane fragments, mobile enzymes also can be used. Numerous kinds of 

cultures like cellular way of life, callus lifestyle, tissue culture and organ culture are used for 

various functions. Benefits associated with strategies are, smooth to observe, much less time 

ingesting and are less high priced. These methodologies are routinely used for preliminary 

screening of ability drug molecules/chemical compounds to test their toxicity and efficacy. 

Nearly all cosmetics, drugs and chemical substances are tested for his or her toxicity and 

efficacy, using these assessments. As an example, eye irritancy check. To check the irritancy 

of chemicals formerly Draize check turned into used, which calls for animals (especially 

rabbit). it's miles very painful and every time a new animal is used. researchers counseled an 

opportunity which uses bovine corneal organ way of life. The bovine cornea is cultured up to 

3 weeks in laboratory and various analytical methods are used to evaluate the toxicological 

impact of take a look at chemical irritancy in vitro[9].  

 Alternative organisms 

The ethical problems have posed many restrictions over the experimental use of better version 

vertebrates like guinea pig, rats, puppies, monkeys etc. Therefore, use of alternative organisms 

has been proposed[10]. 

CONCLUSION 
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Animal ethics is an issue as vital because the human welfare. Extra efforts need to be 

undertaken for effective  implementation of 3 Rs throughout laboratory use of animals. Various 

options to animal use had been suggested, which want to be carried out in an effective way. 

For this integration of various pc models, bioinformatics tools, in vitro cell cultures, enzymatic 

monitors and model organisms are important. Use of current analytical techniques, records 

acquisition and statistical approaches to investigate the consequences of alternative protocols 

can provide dependable effects. These incorporated techniques would result in minimum 

involvement of animals in clinical techniques. 
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