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DBA/1OlaHsd

Developed in 1909 by CC Little from mice used in color experiments and this strain is the oldest of all inbred strains of mice.  
The DBA is the oldest of all inbred strains of mice.

In 1929-30, crosses were made between sub-lines, and several new lines established; two of these were called 12 (now DBA/1) and 212 
(now DBA/2). In 1955, from the Jackson Laboratory, to Laboratory Animals Centre, Carshalton, UK. 

In 1979, from Laboratory Animals Centre to OLAC (now Inotiv).Harlan became Envigo in 2015, then Envigo was acquired by Inotiv in 2021.

Research Models and Services 
Inbred Mice

DBA/1

RESEARCH APPLICATIONS

Coat color, behavior, immunology, type II 
collagen-induced arthritis, etc.

CHARACTERISTICS

Anatomy
Low brain weight (Storer, 1967). High 
erythrocyte count, low mean corpuscular 
volume (Russell et al, 1951). Large number 
of Peyer’s patches (Hummel et al, 1966).

Behavior
High food drive and high open-field 
activity (Thompson, 1953). Low open-field 
activity (Bruell, 1964). Good performance 
in food-seeking task (Henderson, 
1970). Low preference for sweet tasting 
substances (saccharin, sucrose, dulcin and 
acesulfame, averaged) (Lush 1988). Bad 
performance in shuttle box test compared 
to DBA/2 (Yanovsky et al, 1995).

Drugs
Resistant to skin ulceration by DMBA 
(Thomas et al, 1973). Resistant to 
induction of subcutaneous tumors 
by 3-methylcholanthrene (Kouri et al, 
1973; Whitmire et al, 1971). Sensitive to 
X-irradiation (Roderick, 1963). Males have 
a long sleeping time under hexobarbital 
(Lovell, 1976), long sleeping time under 
pentobarbitone anesthetic (Lovell, 
1986). Insensitive (eosinophil response) 
to cortisone acetate (Wragg and Speirs, 
1952). Sensitive to teratogenic effect (cleft 
palate) by cortisone acetate (Kalter 1981). 
Sensitive to seizures induced by nicotine 
(Marks et al, 1989). Clonidene induces a 
strong aggressive behavioral response 
(Nikulina and Klimek, 1993). 

Genetics
Coat color genes

•  a, b, C, d : non-agouti, dilute brown.

Histocompatibility

• H-1a, H-2q, H-3b, Thy-1b.

Biochemical markers

•  Apoa-1b, Car-2a, Es-1b, Es-2b, Es-3c,  
Gpd-1a, Gpi-1a, Hbbd, Idh-1b, Ldr-1a,  
Mod-1a, Pep-3b, Pgm-1b, Trfb.

Although the DBA/1 and DBA/2 
are substrains of the DBA there are 
differences between these strains, 
probably due to a substantial residual 
heterozygosity following the crosses 
between the substrains. DBA/1 and DBA/2 
differ at least at the following loci: Car-2, 
Ce-2, Hc, H-2, If-1, Lsh, Tla, and Qa-3. 
With such large differences, they should 
probably be regarded as different strains 
rather than substrains of the same strain.

Immunology
Low lymphocyte phytohemagglutinin 
response (Heiniger et al, 1975). Poor 
immune response to ovomucoid, but 
good response to ovalbumin (Vaz et al, 
197l). Good primary immune response to 
bovine serum albumin (James and Milne, 
1972). Good primary immune response to 
sheep erythrocytes (Ghaffar and James, 
1973). Non-discriminator between `H’ 
and `L’ sheep erythrocytes (McCarthy and 
Dutton, 1975). Poor immune response to   
(Pro-Gly-Pro)n (Fuchs et al, 1974). High 
susceptibility to IgG1-mediated but low 
susceptibility to IgE-mediated passive 
cutaneous anaphylaxis (De Souza et 
al, 1974). Good immune response to 
Salmonella strasbourg lipopolysaccharide 
(Di Pauli, 1972). Erythrocytes have a high 
agglutinability (Rubinstein et al, 1974). The 
DBA/1 was found to be useful on type 
II collagen-induced arthritis (Courtenay 
et al, 1980; Watson et al, 1985). Oral 
administration of Lactobacillus casei has 
a suppressive effect on type II collagen-
induced arthritis in DBA/1 mice (Kato, 
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1998). Staphylococcal enterotoxin B 
induces arthritis in female DBA/1 mice 
but fails to induce activation of type II 
collagen-reactive lymphocytes (Omata 
et al, 1997). Study of the production 
of different cytokines during the 
development of collagen-induced arthritis 
(Mussener et al, 1997).

Infection
Susceptible to Mycoplasma fermentens 
(Gabridge et al, 1972). Resistant to 
Plasmodium berghei infection (Most et al, 
1966). High mortality in a natural epizootic 
of ectromelia (Briody, 1966). Rapid 
immunological expulsion of Trichinella 
spiralis worms (Wakelin and Donachie 
1980). Susceptible to Leishmania infection 
(Bradley, 1977). Resistant to Cryptococcus 
neoformans due to Hc1 allele (Rhodes et 
al, 1980). Susceptible to the development 
of chronic Chagas’ cardiomyopathy in 
postacute Trypanosoma cruzi infection 
(Rowland et al, 1992). Infection with larval 
Echinococcus multilocularis by transportal 
injection of hyatid homogenate results 
in a multivesiculation form of hyatid 
development. Protoscoleces are well 
developed (Nakaya et al, 1997). Sensitive 
to WA1 (Babesia-like piroplasm) (Moro et 
al, 1998). Sensitive to cytomegalovirus 
(Price et al, 1990).

Life-span and spontaneous 
 disease
Median life-span 14.4 months in DBA/1 
males and 25.0 months in DBA/1 females 
(Storer, 1966). Median life-span 16.2 
months in DBA/1 males and 24.0 months 
in DBA/1 females (Festing and Blackmore, 
1971). 

Primary lung tumors 3% in males, 1% 
in breeding females and zero in virgin 
females; lymphatic leukemia less than 
1%. Mammary adenocarcinomas zero in 
males, 90% in breeding females and 61% 
in virgin females in unfostered substrain 
(Hoag, 1963). 

A high proportion of the mammary 
tumors are of the acinar type 
(Tengbergen, 1970). Lung tumors 2-27% 
(Festing and Blackmore, 1971). Low gross 
tumor incidence in males (Storer, 1966). 
Mammary changes in female DBA/1 mice 
have been described by Orellana et al 
(2000).

Miscellaneous
DBA/1 mice are resistant to most of 
the DBA/2 tumors; lymphatic leukemia 
P1534 grows in 50% of DBA/1 mice, 
melanoma S91 grows in both strains 
(Staats, 1985). Recommended host for 
the following transplantable tumors: 

anaplastic carcinoma dbrB, mammary 
adenocarcinomas CaDl and T1703, 
melanoma S91 and pleomorphic sarcoma 
S37 (which is not host-specific) (Kaliss, 
1972). An embryonic stem cell line has 
been developed by Roach et al (1995). 
High incidence of spontaneous `deviants’ 
(possible mutations) (Schlager and Dickie, 
1967). Characteristics of the DBA/2 strain 
have been described by Festing (1997) 
and Lyon et al, (1996).

Physiology and biochemistry
High serum ceruloplasmin levels (Meier 
and MacPike, 1968). High plasma 
cholinesterase activity in females (males 
not measured) (Angel et al, 1967). Low 
liver tyrosine aminotransferase in fasted 
mice (Blake, 1970). Low cell turnover as 
estimated by slow clearance of DNA-
bound radioactivity (Heiniger et al, 
1972). Low venous and arterial blood pH 
(Bernstein, 1966). A comparative study 
of the in vitro development of embryos 
(Suzuki et al, 1996)

Reproduction
Poor breeding performance, colony 
output 0.77 young/female/week, litter size 
4.4 weaned (Festing, 1976).

http://inotivco.com
mailto:RMSinfo%40inotivco.com?subject=


inotivco.com800.793.7287   |   RMSinfo@inotivco.com

1. Angel CR, Mahin DT, Farris RD, Woodward KT (1967) Heritability of 
plasma cholinesterase activity in inbred mouse strains. Science 156, 
529-530.

2. Bernstein SE (1966) Physiological characteristics. In: Biology of the 
Laboratory Mouse. 2nd ed. (Green EL, ed). New York: McGraw-Hill, pp. 
337-350.

3. Blake RL (1970) Regulation of liver tyrosine amino transferase activity 
in inbred strains and mutant mice. I. Strain variance in fasting enzyme 
levels. Int. J. Biochem. 1, 361-370.

4. Bradley DJ (1977) Regulation of the leishmania populations within the 
host. II. Genetic control of acute susceptibility of mice to L. donovani 
infection. Clin. Exp. Immunol. 30, 130-140.

5. Briody BA (1966) The natural history of mouse pox. National Cancer 
Institute Monograph 20, 105-116.

6. Bruell JH (1964) Inheritance of behavioural and physiological characters 
of mice and the problem of heterosis. Am. Zool. 4, 125-138.

7. Courtenay JS, Dallman MJ, Dayan AD, Martin A, Mosedale B (1980) 
Immunization against heterologous type II collagen induces arthritis in 
mice. Nature 283, 666-668.

8. De Souza CM, Maia LCS, Vaz NM (1974) Susceptibility to cutaneous 
anaphylaxis in inbred strains of mice. J. Immunol. 112, 1369-1372.

9. Di Pauli R (1972) Genetics of the immune response. I. Differences in the 
specificity of antibodies to lipopolysaccharides among different strains 
of mice. J. Immunol. 109, 394-400.

10. Festing MFW (1976) Breeding performance of mouse colonies at the 
MRC Laboratory Animals Centre. Unpublished data.

11. Festing MFW (1997) Inbred Strains of mice. Mouse genome 95, 519-686.

12. Festing MFW, Blackmore DK (1971) Life span of specified-pathogen-free 
(MRC category 4) mice and rats. Lab. Anim. 5 179-192.

13. Fuchs S, Mozes E, Maoz A, Sela M (1974) Thymus independence of a 
collagen-like synthetic polypeptide and of collagen and the need for 
thymus and bone marrow-cell cooperation in the immune response to 
gelatin. J. Exp. Med. 139, 148-158.

14. Gabridge MG, Abrams GD, Murphy WH (1972) Lethal toxicity of 
Mycoplasma fermentens in mice. J. Infect. Dis. 125, 153-160.

15. Ghaffar A, James K (1973) The effect of antilymphocyte antibody on 
the humoral immune response in different strains of mice. Immunol. 
24, 455-465.

16. Heiniger HJ, Chen HW, Meier H, Taylor BA, Commerford LS (1972) 
Studies on the genetic control of cell proliferation. 1. Clearance of 
DNA-bound radioactivity in 19 inbred strains and hybrid mice. Life Sci. 
11, 87-98.

17. Heiniger HJ, Taylor BA, Hards EJ, Meier H (1975) Heritability of the 
phytohemagglutinin responsiveness of lymphocytes and its relationship 
to leukemogenesis. Cancer Res. 35, 825-831.

18. Henderson ND (1970) Genetic influences on the behaviour of mice 
can be obscured by laboratory rearing. J. Comp. Physiol. Psychol. 72, 
505-511.

19. Hoag WG (1963) Spontaneous cancer in mice. Ann. NY Acad. Sci. 108, 
805-831.

20. Hummel KP, Richardson FL, Fekete E (1966) Anatomy. In: Biology of 
the Laboratory Mouse. 2nd ed. (Green EL ed). New York: McGraw-Hill, 
pp 247-307.

21. James K, Milne I (1972) The effect of anti-lymphocytic antibody on the 
humoral immune response in different strains of mice. I. The response 
to bovine serum albumin. Immunol. 23, 897-909.

22. Kaliss N (1972) Transplanted tumors. Jax Notes 410, Jackson Laboratory, 
Bar Harbor, Maine.

23. Kalter H (1981) Dose response studies with genetically homogeneous 
lines of mice as a teratology testing and risk assessment procedure. 
Teratology 24, 79-86.

24. Kato I (1998) Suppressive effects of the oral administration of 
Lactobacillus casei on type II collagen-induced arthritis in DBA/1 mice. 
Life Sciences 63, 635-644.

25. Kouri RE, Salerno RA, Whitmire CE (1973) Relationships between 
arylhydrocarbon hydroxylase inducibility and sensitivity to chemically 
induced subcutaneous sarcomas in various strains of mice. J. Natl. 
Cancer Inst. 50, 363-368.

26. Lovell DP (1976) Hexobarbital sleeping time in mice. Unpublished data.

27. Lovell D.P (1986) Variation in pentobarbitone sleeping time in mice. I. 
strain and sex differences. Lab. Anim. 20, 85-90.

28. Lush IM (1988) The genetics of tasting in mice. VI. Saccharin, 
acesulfame, dulcin and sucrose. Genet. Res. 53, 95-99.

29. Lyon MF, Rastan S, Brown SDM (1996) Genetic variants and strains of 
the laboratory mouse. 2 Volumes. Oxford, New York, Tokyo: Oxford 
University Press.

30. Marks MJ, Stitzel JA, Collins AC (1989) Genetic influences on nicotine 
responses. Pharmacol. Biochem. Behav. 33, 667-678.

31. McCarthy MM, Dutton RW (1975) The humoral response of mouse 
spleen cells to two types of sheep erythrocytes. J. Immunol. 115, 
1316-1321.

32. Meier H, MacPike AD (1968) Levels and heritability of serum 
ceruloplasmin activity in inbred strains of mice. Proc. Soc. Exp. Biol. Med. 
128, 1185-1190.

33. Moro MH, David,CS, Magera JM, Wettstein PJ, Barthold SW, Persing DH 
(1998) Differential Effects of Infection with a Babesia-Like Piroplasm, 
WA1, in Inbred Mice. Infect. Immun. 66, 492-498. 

34. Most H, Nussenzweig RS, Vanderberg J, Herman R, Yoeli M (1966) 
Susceptibility of genetically standardized (JAX) mouse strains to 
sporozoite and blood-induced Plasmodium berghei infections. Mil. 
Med. 131, 915-918.

35. Mussener A, Litton MJ, Lindroos E, Klareskog L (1997) Cytokine 
production in synovial tissue of mice with collagen-induced arthritis 
(CIA). Clin. Exp. Immunol. 107, 485-493.

36. Nakaya K, Nakao M, Ito A (1997) Echinococcus multilocularis: Mouse 
strain difference in hydatid development. J. Helminthology 71, 53-56.

37. Nikulina EM, Klimek V (1993) Strain differences in clonidine-induced 
aggressiveness in mice and its interaction with the dopamine system. 
Pharmacol. Biochem. Behav. 44, 821-825.

38. Omata S et al (1997) Staphylococcal enterotoxin B induces arthritis in 
female DBA/1 mice but fails to induce activation of type II collagen-
reactive lymphocytes. Cellular Immunology 179, 138-145.

39. Orellana JM, Garcia MJ, Diez JC (2000) Histological differences 
in mammary glands of female DBA/1 mice. In: Proceedings of the 
International Joint Meeting XII ICLA General Assembly & 7th FELASA 
symposium, Palma de Mallorca, Spain. Laboratory Animals Ltd, London, 
pp114-116.

40. Price P, Gibbons AE, Shellam GR (1990) H-2 class I loci determine 
sensitivity to MCMV in macrophages and fibroblasts. Immunogenetics 
32, 20-26.

41. Rhodes JC, Wicker LS, Urba WJ (1980) Genetic control of susceptibility 
to Cryptococcus neoformans in mice. Infect Immun 29, 494-499. 

42. Roach ML, Stock JL, Byrum R, Koller BH, McNeish JD (1995) A new 
embryonic stem cell line from DBA/1lacJ mice allows genetic 
modification in a murine model of human inflammation. Exp. Cell 
Research 221, 520-525.

43. Roderick TH (1963) The response of twenty-seven inbred strains of mice 
to daily doses of whole-body X-irradiation. Radiation Res. 20, 631-639.

44. Rowland EC, Lozykowski MG, McCormick TS (1992) Differential cardiac 
histopathology in inbred mouse strains chronically infected with 
Trypanosoma cruzi. Journal of Parasitology 78, 1059-1066.

45. Rubinstein P, Liu N, Strenn EW, Decary F (1974) Electrophoretic mobility 
and agglutinability of red blood cells: a `new’ polymorphism in mice. J. 
Exp. Med. 139, 313-322.

46. Russell ES, Neufeld EF, Higgins CT (1951) Comparison of normal blood 
picture of young adults from 18 inbred strains of mice. Proc. Soc. Exp. 
Biol. Med. 78, 761-766.

47. Schlager G, Dickie MM (1967) Spontaneous mutations and mutation 
rates in the house mouse. Genetics 57, 319-330.

48. Staats J (1985) Standardized nomenclature for inbred strains of mice: 
eighth listing. Cancer Research 45, 945-977.

49. Storer JB (1966) Longevity and gross pathology at death in 22 inbred 
strains of mice. J. Gerontol. 21, 404-409.

50. Storer JB (1967) Relation of lifespan to brain weight, body weight and 
metabolic rate among inbred mouse strains. Exp. Gerontol. 2, 173-182.

51. Suzuki O, Asano T, Yamamoto Y, Takano K, Koura M (1996)  
Development in vitro of preimplantation embryos from 55 mouse 
strains. Reproduction, Fertility and Development. 8, 975-980.

52. Tengbergen WJPR van E (1970) Morphological classification of 
mammary tumors in the mouse. Path. Eur. 5, 260-272.

53. Thomas PE, Hutton JJ, Taylor BA (1973) Genetic relationship between 
aryl hydrocarbon hydroxylase inducibility and chemical carcinogen 
induced skin ulceration in mice. Genetics 74, 655-659.

54. Thompson WR (1953) The inheritance of behaviour: behavioural 
differences in fifteen mouse strains. Can.  
J. Psychol. 7, 145-155.

55. Vaz NM, Phillips-Quagliata JM, Levine BB, Vaz EM (1971) H-2 linked 
genetic control of immune responsiveness to ovalbumin and 
ovomucoid. J. Exp. Med. 134, 1335-1348.

56. Wakelin D, Donachie AM (1980) Genetic control of immunity to 
parasites: adoptive transfer of immunity between inbred strains of mice 
characterized by rapid and slow immune expulsion of Trichinella spiralis. 
Parasite Immunol. 2, 249-260.

57. Watson WC et al (1985) Genetic susceptibility to murine collagen II 
autoimmune arthritis. J. Exp. Med. 162, 1878-1891.

58. Whitmire CE, Salerno RA, Rabstein LS, Heubner RJ, Turner HC (1971) 
RNA tumor-virus antigen expression in chemically induced tumors. 
Virus-genome specified common antigens detected by complement 
fixation in mouse tumours induced by 3-methylcholanthrene. J. Natl. 
Cancer Inst. 47, 1255-1265.

59. Wragg LE, Speirs RS (1952) Strain and sex differences in response of 
inbred mice to adrenal cortical hormones. Proc. Soc. Exp. Biol. Med. 
80, 680-684.

60. Yanovsky Y, Brankack J, Haas HL (1995). Differences of CA3 bursting 
in DBA/1 and DBA/2 inbred mouse strains with divergent shuttle box 
performance. Neuroscience 64, 319-325.

REFERENCES

http://inotivco.com
mailto:RMSinfo%40inotivco.com?subject=

