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ABSTRACT 
 

The science of mice has been examined for quite a long time with the 

fundamental motivation behind irritation control. With the coming of 

exploratory ways to deal with human medicinal consideration, mice 

have turned into the most famous creature model framework as a 

result of the numerous likenesses between their physiology and that 

of people. All the more as of late, they have been utilized as a part of 

a considerably more extensive scope of investigative studies went for 

controlling their genome. With the advancement of olfactory 

neuroscience from 1990s and sequencing the entire mouse genome 

toward the start of 21st century, olfactory correspondence is 

currently learned at cell and atomic levels. The information of mouse 

science helps in ideally outlining mouse behavioural trials 

additionally mouse lodging conditions and keeps away from pollution 

of olfactory flagging variables that may influence the outcomes 

fundamentally. These laboratory mice have lots of application in 

Medical Research as well as in novel drug discovery. 

 

 

 

INTRODUCTION 

 
Mice assume a significant part in biomedical exploration. Around 95 per cent of all lab creatures are mice 

and rats. Decreasing dependence on higher-request species, mice have turned into the creature model of decision 

for biomedical specialists in light of the fact that their physiology [1] and hereditary [2] make-up nearly takes after 

that of individuals. Regardless of specific contrasts amongst individuals and rodents, the likenesses are sufficiently 

solid to give specialists a gigantically capable and adaptable mammalian framework in which to explore human 

malady.  

The sequencing of rat genomes has empowered analysts to reproduce human infections [3, 4] in mice 

through hereditary designing. Scientists are now capable in recognising the illness related attributes in mice and 

rats, and new innovation permits specialists to specifically alter the DNA of the mice. Research with hereditarily 

adjusted mice and rats has prompted noteworthy new medications, cures and treatments and keeps on reforming 

science and pharmaceutical [5, 6]. 
 

HISTORY 
 

Mice had been used in biomedical study on account that the 16th Century when William Harvey used them 

for his experiences on blood circulation and reproduction Robert Hooke used them to investigate the organic 

consequences of an increase in air strains throughout the 18th Century Joseph Priestley and Antoine Lavoisier both 

used mice to learn breathing. Within the 19th Century Gregor Mendel [7] carried out his early investigations of 

inheritance on mouse coat colour however used to be asked with the aid of his superior to discontinue breeding in 

his telephone "stinky creatures that, moreover, copulated and had sex". He then switched his investigations to peas 

but, as his observations have been published in a moderately vague botanical journal, they have been essentially 

left out for over 35 years except they have been rediscovered in the early 20th Century. In 1902 Lucien Cuénow not 

published the results of his experiments using mice which showed that Mendel's legal guidelines of inheritance 

have been also legitimate for animal’s results [8-9] that have been quickly proven and accelerated to different 

species. 
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In the early a part of the 20th century Clarence prepare dinner Little, a Harvard undergraduate used to be 

conducting reviews on mouse genetics [10] within the laboratory of William Ernest castle. Little and citadel 

collaborated intently with Abbie Lathrop who was once a breeder of fancy mice and rats which she marketed to 

rodent hobbyists and keepers of uncommon pets, and later began selling in colossal numbers to scientific 

researchers. Together they generated the DBA (Dilute, Brown and non-Agouti) inbred mouse pressure and initiated 

the systematic generation [11, 12] of inbred traces. The mouse has considering the fact that been used generally as a 

mannequin organism and is associated with many essential biological discoveries of the 20th and 21st Centuries. 

 
Genome 

 
Sequencing of the laboratory mouse genome used to be accomplished in late 2002 making use of the 

C57BL/6 strain. This used to be only the second mammalian genome [13-15] to be sequenced after humans. The 

haploid genome is set three billion base pairs long (3,000 Mb distributed over 20 chromosomes), for this reason 

equal to the size of the human genome [16-19]. Estimating the number of genes contained in the mouse genome is 

difficult, partly for the reason that the definition of a gene is still being debated and elevated. The current count of 

main coding genes within the laboratory mouse is 23,139. Compared to an estimated 20,774 in humans. 

 

Transgenic Strains and Mutant 

 
More than a few mutant lines [20] of mice were created by using a quantity of approaches. A small selection from 

the numerous available strains entails - 

Mice attributable to ordinary breeding: 

 Non-obese diabetic (NOD) mice, which increase diabetes mellitus, style 1. 

 Murphy Roths colossal (MRL) mice with exotic regenerative capacities 

 "Waltzing" mice, which stroll in a circular pattern as a result of a mutation adversely affecting their inner 

ears 

 Immunodeficient nude mice, missing thymus and a hair: The mice don't produce T lymphocytes; 

accordingly, don't mount cellular immune responses. They are used for research in transplantation and 

immunology [21]. 

 extreme mixed immunodeficient, with an almost completely faulty immune approach 

 

Transgenic mice [22, 23], with overseas genes inserted into their genome: 

 Abnormally large mice, with an inserted rat development hormone gene 

 Onco mice, with an activated oncogene, so to enormously increase the incidence of cancer 

 Doogie mice, with improved NMDA receptor function, leading to accelerated reminiscence and learning [24-

26]. 

Knockout mice, the place a particular gene was once made inoperable by using a method referred to as 

gene knockout: The purpose is to be trained the operate of the gene's product or to simulate a [27-30] human 

disease: 

 Fat mice, prone to weight problems as a result of a carboxypeptidase E [31] deficiency 

 Powerful muscular mice, with a disabled myostatin gene, nicknamed "mighty mice." 

Behaviour and Appereance 

 
Laboratory mice have retained among the bodily and behavioural traits of house mice, nonetheless, as a 

result of many generations of man-made decision some of these characteristics now differ markedly. As a result of 

the massive number of traces of laboratory mice, it's impractical to comprehensively describe the appearance and 

behaviour of all these, nonetheless, they are described below for two of essentially the more commonly used lines 
[32-35]. 

A female C57BL/6 laboratory mouse: 

 

1. C57BL/6 mice have a gloomy brown, almost black coat. They are extra touchy to noise and odours and 

usually tend to chunk than the more docile laboratory traces comparable to BALB/c. 

2. Staff-housed C57BL/6 mice (and different traces) show barbering behaviour, wherein the dominant mouse 

in a cage selectively [36] gets rid of hair from its subordinate mates in cage. Mice that have been barbered 
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extensively can have giant bald patches on their bodies, usually across the head, snout, and shoulders, 

although barbering may just appear wherever on the physique. Each hair and vibrissae could also be 

eliminated. Barbering is more as a rule obvious in female mice; male mice are more likely to show 

dominance by means of fighting. 

3. C57BL/6 has a number of uncommon traits which make it useful for some research stories but 

inappropriate for others: it is unusually sensitive to affliction and to bloodless and analgesic drugs is much 

less mighty in this stress. Not like most laboratory mouse traces, the C57BL/6 drinks alcoholic beverages 

voluntarily. It's extra inclined than common to morphine addiction, atherosclerosis, and age-associated 

hearing loss [37- 40]. 

BALB/c laboratory mice: 

 

1. BALB/c is an, laboratory albino -bred strain from which a number of long-established sub strains are 

derived. With over 200 generations bred considering the fact that 1920, BALB/c mice are dispensed 

globally and are among the most extensively used inbred strains utilized in animal experimentation [41, 42]. 

2. BALB/c are famous for exhibiting excessive stages of nervousness and for being fairly resistant to weight 

loss plan-brought on atherosclerosis, making them a valuable model for cardiovascular research [43]. 

3. Male BALB/c mice are aggressive and will combat other adult males if housed collectively. Nevertheless, 

the BALB/Lac substrain is way more docile. Most BALB/c mice substrains have a long reproductive 

existence-span [44-46]. 

4. There are famous variations between special BALB/c substrains, although these are concept to be as a 

result of mutation instead than genetic contamination. The BALB/cWt is distinct in that three% of progeny 

display proper hermaphroditism [47, 51]. 

 

Application of Laboratory Mice in Human Disorder and Diseases 

 
The biomedical application of laboratory mice promotes the research in [52-61]: 

1. Cataracts  

2. Diabetes 

3. Obesity 

4. Respiratory problems  

5. Seizures 

6. Deafness 

7. Alzheimer's disease 

8. Parkinson's disease 

9. HIV and AIDs  

10. Cancer 

11. Cystic fibrosis  

12. Muscular dystrophy  

13. Spinal cord injuries 

14. Hypertension 

15. Heart disease 

CONCLUSION 

 
Laboratory mice are widely used in the medical research. Model mice have opened the path for the novel 

drug discovery in past few years. Model animals are used by the scientist for several diseases and disorder. 

Laboratory mice are being used in finding the treatment of Alzheimer's disease and Parkinson's disease by 

analysing the effect of different drug induced. 

 

REFERENCES 

  
1. Henkin. Short Review of Current Research on the Physiology and Pathology of Olfactory Detection. J Neurol 

Neurophysiol. 2016;7:363. 



 
 
 

4 
 

e-ISSN: 2321-6190 

p-ISSN: 2347-2294 

RRJZS | Special Issue-S1 | September, 2016 

2. Yang H, et al. Generating genetically modified mice using CRISPR/Cas-mediated genome engineering. Nat 

Protoc. 2014;9:1956-68. 

3. Brownstein DG et al. Pathogenesis of infection with a virulent allotropic variant of minute virus of mice and 

regulation by host genotype. Lab Invest. 1991;65:357–364. 

4. Cheetham SA et al. Limited variation in the major urinary proteins of laboratory mice. Physiol Behav. 

2009;96:253–261. 

5. Suzuki N, et al. Cellular Transplantation as the Treatment of Alzheimer’s disease in Mouse Models. J 

Alzheimers Dis Parkinsonism. 2016;6:219.  

6. Maria L and Björn O. Lessons Learned from Transgenic Mouse Models for the Therapeutic Use of Drp1 

Inhibitors. Single Cell Biol. 2016;5:135. 

7. Mayordomo-Aranda E et al. Human Angiosarcoma: A Histological and Biological Phenotyping Using Xenografts 

in Nude Mice: Analysis of Five Cases. J Clin Exp Pathol. 2015;5:213.  

8. Berry RJ and Bronson FH. Life history and bioeconomy of the house mouse. Biol Rev. 1992; 67:519–550. 

9. Pillai and Shiv. "History of Immunology at Harvard". Harvard Medical School:About us. Harvard Medical School. 

Retrieved 19 December 2013. 

10. Liu X et al. Evaluation of AAVMediated Gene Therapy with Reduced Vector Volume in Cngb3 Knockout Mice, a 

Model of Achromatopsia. Hereditary Genet. 2016;5:163. 

11. Liu BL et al. ICP34.5 deleted herpes simplex virus with enhanced oncolytic, immune stimulating, and anti-

tumour properties. Gene Ther. 2003;10:292-303. 

12. Aguirre-Rueda D et al. Pro-Oxidant and Inflammatory Mediators Produced In Transgenic Mice (App/Ps1). 

Biochem Physiol. 2013;2:121 

13. Biswas K and Sharan SK. Manipulating the Mouse Genome Using Recombineering. Adv Genet Eng. 

2013;2:108.  

14. Church DM et al. modernizing reference genome assemblies. PLoS Biol. 2011;9:e1001091. 

15. Keane TM et al. Structural variation in mouse genomes. Front Genet. 2014;5:192 

16. Waterston RH et al. Initial sequencing and comparative analysis of the mouse genome. Nature. 

2002;420:520–562. 

17. Churchill GA et al.The Diversity Outbred mouse population. Mamm Genome. 2012; 23:713–718. 

18. Eppig JT et al. The Mouse Genome Database (MGD): facilitating mouse as a model for human biology and 

disease. Nucleic Acids Res. 2015;43: 726–736. 

19. Fahey et al. Mamm Genome. 2013;24: 89. 

20. Li H et al. Application of APP/PS1 Transgenic Mouse Model for Alzheimer’s Disease. J Alzheimers Dis 

Parkinsonism. 2015;5:201. 

21. Kumar V et al. CD4+T Cells Expansion in P. berghei (NK-65) Infected and Immunized BALB/C Mice. J Clin Exp 

Pathol. 2015;5:229. 

22. Moreno-Ortiz H et al. Accumulation of Microsatellite Instability in Superoxide Dismutase-1 Knockout Mice: A 

Possible Predictor of Germ Cell Development or Tumorigenesis. JFIV Reprod Med Genet. 2015;3: 144. 

23. Stricker et al. The regulation of body temperature in rats and mice in heat: Effects of desalivation and the 

presence of a water bath.Commun. Behav. Biol. 1968;2: 113–119. 

24. Zeiler FA. NMDA Receptor Antagonism in Refractory Status Epilepticus: Right Idea, Wrong Target? Brain Disord 

Ther. 2015;4:195. 

25. Werner FM and Covenas R. Symptoms and Therapeutic Options of the Anti-NMDA Receptor Encephalitis 

According To a Neural Network. Anat Physiol. 2016;6: 136. 

26. Zhou LL. GluN2B-NMDA Receptors in Alzheimer’s disease: What Do they got to do with AD? J Neurol Disord. 

2015;3: 118. 

27. Patel BD et al. Quantification of Newer Anti-Cancer Drug Clofarabine in their Bulk and Pharmaceutical Dosage 

Form. J Chromatogr Sep Tech. 2016;7:328. 

28. Xiao X et al. 1H NMR Metabolomics Study of Spleen from C57BL/6 Mice Exposed to Gamma Radiation. 

Metabolomics. 2016;6:165. 

29. Steensma et al."Abbie Lathrop, the "Mouse Woman of Granby": Rodent Fancier and Accidental Genetics 

Pioneer". Mayo Clinic Proceedings. Mayo Foundation for Medical Education and Research. 2010;85. 

30. McReynolds et al. Open-field behavior in mice: Effect of test illumination.Psychonomic Science. 1967;9: 277–

8. 



 
 
 

5 
 

e-ISSN: 2321-6190 

p-ISSN: 2347-2294 

RRJZS | Special Issue-S1 | September, 2016 

31. Stehle F et al. Snap-shot of Serine Carboxypeptidase-like Acyltransferase Evolution: The Loss of Conserved 

Disulphide Bridge is Responsible for the Completion of Neo-functionalization. J Phylogen Evolution Biol. 

2013;1:115. 

32. Hegmann et al. Open-field behavior in mice: Genetic analysis of repeated measures.Psychonomic Science. 

1968;13, 27–8. 

33. DeFries et al. Genetic analysis of openfield behavior. In Lindzey, G. and Thiessen, D. D. (Eds.) Contributions to 

behavior-genetic analysis: The mouse as a prototype. 

34. Berry RJ. Population dynamics of the house mouse. Symp Zool Soc Lond. 1981;47:395–425. 

35. Collins J et al. Intestinal enzyme profiles in normal and rotavirus-infected mice. J Pediatr Gastroenterol Nutr. 

1988;7:264–272. 

36. Wang X et al. Metastatic Melanoma Induced Metabolic Changes in C57BL/6J Mouse Stomach Measured by 

1H NMR Spectroscopy. Metabolomics. 2014;4:135. 

37. Kim SY et al. The Hypolipidemic and Hypoglycemic Activities of Fermented Brown Rice Fibers by Regulating 

PPARa and ChREBP in the Livers of C57BL/6J Mice. 2014. 

38. Sung YH et al. Mouse genetics: catalogue and scissors. BMB Rep. 2012;45:686–692. 

39. Accurso FJ et al. Effect of vx-770 in persons with cystic fibrosis and the g551d-cftr mutation. The New England 

journal of medicine. 2010;363: 1991-2003. 

40. Pudroma X and Gongsangduoji. Comparison of 5-Aminolaevulinic Acid and its Heptyl Ester-induced 

Protoporphyrin IX and its Photobleaching in Human Adenocarcinoma WiDr Cells and in Athymic Nude Mice 

Healthy Skin. J Nucl Med Radiat Ther. 2012;3:131. 

41. Zandieh M et al. Assessment of Protection Induced by DNA and Live Vaccine Encoding Leishmania MHC Class 

I Restricted Epitopes against L. major Challenge in Balb/c Mice Model. J Microb Biochem Technol. 

2015;7:427-438. 

42. Mohamed A. An Additional risk of Lung Cancer from Recurrent Exposure to Ethyl Carbamate (EC) in BALB/C 

Mice. J Cancer Sci Ther. 2015;7:359-362. 

43. Saunders CJ et al. Loss of function variants in human PNPLA8 encoding calcium-independent phospholipase 

A2 γ recapitulates the mitochondriopathy of the homologous null mouse. Hum Mutat. 2015;36:301–306. 

44. Huang YH et al. Nanoparticle-delivered suicide gene therapy effectively reduces ovarian tumor burden in mice. 

Cancer Res. 2009;69:6184-91. 

45. Ko HJ. Recent Update of Nanobiosensors Using Olfactory Sensing Elements and Nanomaterials. Biosens J. 

2015;4:129. 

46. Brisken C and O’Malley B. Hormone action in the mammary gland. In: Bissell MJ, Polyak K, Rosen JM .The 

mammary gland as an experimental model. Cold Spring Harb. Perspect. Biol. Cold Spring Harbor Laboratory 

Press, Cold Spring Harbor. 2011; 71:85. 

47. Kumar V et al. CD4+T Cells Expansion in P. berghei (NK-65) Infected and Immunized BALB/C Mice. J Clin Exp 

Pathol. 2015 5:22. 

48. Latifynia A et al. Th1, Th2 Serum Cytokines and Spleen White Pulp Changes Against Preliminary L. Major 

Vaccine Injection and Challenge With Live L. Major Promastigotes in Balb/C Mice. J Clin Cell Immunol. 

2015;5:281.  

49. Baselga J et al. Recombinant humanized anti-HER2 antibody (Herceptin) enhances the antitumor activity of 

paclitaxel and doxorubicin against HER2/neu overexpressing human breast cancer xenografts. Cancer Res. 

1998;58:2825-31. 

50. Ould-Ali D et al. Bleomycin-induced Scleroderma in Nude Mice can be reversed by Injection of Adipose Tissue: 

Evidence for a Novel Therapeutic Intervention in Systemic Sclerosis. J Clin Exp Dermatol Res. 2012;3:164. 

51. Mayordomo-Aranda E, et al. Human 

52. Sugama S, et al .Effect of Chronic Stress in the Onset of Parkinson’s Disease: Possible Role of Microglial Cells 

in Neuroinflammation. J Neurol Disord. 2015;S2:001 

53. Biswas A and Das SK. Alzheimer and Parkinson’s disease -Two Faces of the Same Disease? J Alzheimers Dis 

Parkinsonism. 2016;6:222. 

54. Melamed I. Alzheimer’s disease of the Immune System: A New Variant of Immune Deficiency. Immunother 

Open Acc. 2016;2:115. 

55. Xenos M and Raptis A. Fluid Structure Interaction for Biomedical Applications. J Appl Computat Math. 

2014;3:187  



 
 
 

6 
 

e-ISSN: 2321-6190 

p-ISSN: 2347-2294 

RRJZS | Special Issue-S1 | September, 2016 

56. Angiosarcoma A. Histological and Biological Phenotyping Using Xenografts in Nude Mice: Analysis of Five 

Cases. J Clin Exp Hamzawy MA, Abo-youssef AM, Salem HF, Sameh 23. 

57. Christensen HR, et al. Estrogen regulation of the dopamine-activated GIRK channel in pituitary lactotrophs: 

implications for regulation of prolactin release during the estrous cycle. Am J Physiol Regul Integr Comp 

Physiol. 2011;301:R746. 

58. Jaini R et al. An autoimmune-mediated strategy for prophylactic breast cancer vaccination. Nat Med. 

2010;16:799-803. 

59. McPhail GL et al: The first therapy acting on the primary cause of cystic fibrosis. Drugs of today. 2013;49: 253-

260. 

60. Sauvageau M et al. Multiple knockout mouse models reveal lincRNAs are required for life and brain 

development. ELifE. 2013;2:e01749. 

61. Gosling et al. Behav Ecol Sociobiol 2000;48: 328. 

 

 


