
Summary. The mouse is the most commonly used
animal for modelling human disease. New approaches
for generating genetically manipulated mouse models to
represent human disease, as well as target the function of
specific genes, has increased the importance of mice in
biomedical science. For the correct interpretation of
alterations in mouse phenotype the basic morphology of
background mouse strains must be known. Despite on-
going efforts to create publicly available baseline
phenotypic data, the information concerning
spontaneous lesions in wild-type mice is incomplete and
scattered so far, and further studies are needed. We
addressed this problem by screening haematoxylin-eosin
stained sections of brain, reproductive organs, urinary
bladder, kidney, thyroid, parathyroid, heart, lung, spleen,
thymus, lymph nodes, adrenal glands, stomach, intestine,
liver, skin and pancreas of six commonly used inbred
mouse strains (C57BL6/J, C57BL6/NTac, C3HeB/FeJ,
BALB/cByJ, 129P2/OlaHsd and FVB/N) for inherent
spontaneous morphological lesions. Interesting
spontaneous phenotypes were seen in morphology of the
liver, pancreas, adrenal glands, lungs, intestines and
heart. In conclusion, care should be taken when choosing
the background mouse strain for genetic manipulations,
since different mouse strains harbour different inherent
lesions that can affect the function of targeted genes,
interpretation of results and translation of results to
model human disease. 
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Introduction

The generation of genetically engineered mice has
become an indispensable tool for the identification of the
function of specific genes, as well as for understanding
how genes affect the development of human disease.
Inbred mouse strains are being used as raw material for
the generation of genetically engineered mice.
Therefore, knowing the inherent morphological
phenotypes of the background mouse strains is of utmost
importance when designing experiments, as well as for
the correct interpretation of results gained from studies
of genetically engineered mice (Hancock et al., 2009;
Blake et al., 2011; Maddatu et al., 2012). 

The mouse is the most commonly used animal for
modelling human disease. Over 450 distinct inbred
mouse strains have been described so far, providing a
multitude of different genotypes and phenotypes to be
utilized. The C57BL6 strain is perhaps the most
frequently used, and its phenotype is characterized by
secure expression of most mutations and a low tumour
incidence (for information about inbred strain
characteristics see Blake et al., 2011; Maddatu et al.,
2012). C57BL6/J is the most widespread substrain for
studying genetically engineered mice. The C57BL6/N
substrain was separated in the F32 generation of
C57BL6/J and has been housed at the National Institute
of Health since 1951 (Bailey, 1978; Matsuo et al., 2010).
C3HeB/FeJ is a substrain of the C3H strain that was
developed by L.C. Strong in the 1920s as a mouse strain
with a high incidence of mammary tumours (Medina,
2010). Since this incidence was due to exogenous
transfer of the mouse mammary tumour virus (MMTV)
through breast milk, it was possible by the use of foster
mothers to develop strains free of exogenous MMTV,
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C3HeB/FeJ being one of them. C3H mouse is a common
research model for the investigation of cancer and is
routinely used for ENU (N-ethyl-N-nitrosourea)
mutagenesis (Bailey, 1978). 

The BALB/cByJ mice belong to a less aggressive
and more efficiently reproducing substrain of the bagg
albino Strain (BALB/cJ). The well-known use of this
strain is in the production of monoclonal antibodies. 129
substrains are known for their use in the production of
genetically engineered animals. Their embryonic stem
cells are very robust and easy to culture and have been
used in the construction of libraries for gene targeting
experiments (Ohtsuka et al., 2006). The FVB strain is
widely used because of its good reproductive behaviour,
with high litter size and large prominent pronuclei in
fertilized eggs, which makes it an appealing strain for
easy microinjection of DNA (Taketo et al., 1991). 

Although the sequencing of the mouse genome has
been completed, the function of most genes still remains
to be elucidated. This can be done by phenotypic
analysis of genetically engineered mice. New methods
and approaches for mouse mutagenesis, as well as
consortiums to characterize the human genome, all
increase the amount of mouse lines to be characterized.
Although some phenotypic information is already
available, including a recent extensive study of older
mice of 30 inbred strains (Sundberg et al., 2011),
systematic and comprehensive characterization of
morphological phenotypes and distinct features of young
animals of inbred mouse strains is still lacking. Big
efforts are on-going in order to create publicly available
baseline phenotypic data (Bogue and Grubb 2004;
Grubb et al., 2004; Bogue et al., 2007), but the
information is scattered and incomplete so far. Although
a multitude of wildtype mouse strains have been
investigated concerning the differences in, for example,

their visual parameters (Wong and Brown, 2006),
auditory activity (Zhou et al., 2006) or social and
learning behaviour (Brown and Wong, 2007; Moy et al.,
2007), histological data lack a direct comparison of
young animals of different wild type inbred strains. Due
to this gap in our basic knowledge, there is a risk that
results from mouse studies are misinterpreted and
translation of the results to model human diseases is
affected. 

The German Mouse Clinic was designed to offer
standardized and comprehensive phenotype analysis of
mutant mouse lines (Gailus-Durner et al., 2005). The
aim of the pathology screen of the German Mouse Clinic
is to correlate the functional abnormalities of mice with
anatomical changes to comprehend the functions of
mutated genes. To fulfil this aim, a profound knowledge
of the normal histology of different inbred mouse strains
is needed. In this study, we screened six different,
commonly used inbred mouse strains for the inherent
morphological phenotypes in order to find out the basic
phenotypes and morphological differences that may
affect the choice of mouse strain to be used as a base for
genetic manipulations. Our data provides interesting new
information about inherent differences and spontaneous
lesions in C57BL6/J, C57BL6/NTac, C3HeB/FeJ,
BALB/cByJ, 129P2/OlaHsd and FVB/N wild-type
mouse strains and offers tools for choosing the most
appropriate mouse line, as well as for the correct
interpretation of results gained using these mouse lines. 
Materials and methods

Animals

A total of 154 animals (77 females, 77 males, age
17-23 weeks) were analyzed (Table 1). All experimental
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Table 1. Origin, number and age of animals of different mouse strains analyzed for the study.

Mouse
strain Origin * Repository Number of generations kept at

Helmholtz
Number of

animals
(Female/Male)

Age
(weeks)

B6J Little to Fekete to Hall at F22, back to JAX (1948)
at F24

Jackson Laboratory (Bar Harbor,
Maine) More than 4 generations 16/16 17

B6N From NIH in 1951; From Jax at F32; to Jax in
1948 from Hall Taconic (Germantown, New York) More than 4 generations 10/10 17

C3Fe C3H/HeJ ova transferred to C57BL/6 by Fekete at
JAX (1948)

Jackson Laboratory (Bar Harbor,
Maine) More than 4 generations 16/16 17-21

CBy Subline of BALB transferred from Bailey to JAX
(1975) at F136 Charles River (Sulzfeld, Germany) No breeding at Helmholtz. Mice

imported for the analysis 10/10 17-18

129P2 129P2 developed by Dunn in 1928 from a cross of
coat color stocks and a chinchilla stock from Castle

Harlan Laboratories (Blackthorn,
U.K.)

In vitro fertilization and breeding
more than 4 generations 13/13 21

FVB/N
Outbred NIH General Purpose Swiss mice
established at NIH in 1935. Rowe (NIH) to
Amsterdam, 1978

Charles River (Sulzfeld, Germany,
6/6) and Jackson Laboratory (Bar
Harbor, Maine 6/6)

No breeding at Helmholtz. Mice
imported for the analysis 12/12 18-23

Total 77/77

* From Handbook on genetically standardized JAX mice. The Staff of the Jackson laboratory. Fourth Edition, Editors Margaret C. Green and Barbara A.
Witham.



procedures followed the guidelines of the German
Animal Protection Law. We studied the histology of six
commonly used inbred mouse strains, namely C57BL/6J
(hereafter referred to as B6J, n=16 females, n=16 males,
age 17 weeks), C57BL/6NTac (B6N, n=10 females,
n=10 males, age 17 weeks), C3HeB/FeJ (C3Fe, n=16
females, n=16 males, age 17-21 weeks), 129P2/OlaHsd
(129P2, n=10 females, n=10 males, age 17-18 weeks),
BALB/cByJ (CBy, n=13 females, n=13 males, age 21
weeks) and FVB/N (n=12 females, n=12 males, age 18-
23 weeks). All animals were healthy and did not suffer
from any visible infections at the time of sacrifice. Upon
entry into our animal facility, animals were housed in
groups of 4-5 animals per cage in type II polycarbonate
cages in individually ventilated caging (IVC) systems to
guarantee specific pathogen-free (SPF) conditions
(Fuchs et al., 2011) and kept in a 12-hr light/12-hr dark
cycle. Food (standard chow) and water were available ad
libitum. 
Histology

Formalin-fixed, paraffin-embedded tissues (brain,
reproductive organs, urinary bladder, kidney, thyroid,
parathyroid, heart, lung, spleen, thymus, lymph nodes,
adrenal glands, stomach, intestine, liver, skin and

pancreas) were stained with haematoxylin and eosin
(H&E). Morphological analysis was performed in H&E
stained sections using Zeiss Axioplan 2 imaging
microscope and pictures taken using the Olympus virtual
microscope system Dotslide 2.0.
Statistical analysis

The prevalence of morphological phenotypes was
assessed and compared between different mouse strains
and between genders in each mouse strain. A mouse was
considered affected with the phenotype if one or more
lesions were found. No distinction was made evaluating
the number of lesions in an individual affected animal.
Fisher’s exact test was used to evaluate statistical
significance of observed group differences in percentage
of morphological findings. Since the total number of
interesting comparisons was high, inflation of type I
error (increase of number of false significant tests with
increasing number of comparisons) had to be addressed.
Therefore, to correct p-values for the multiple test issue,
the Bonferroni-Holm correction method was applied to
all p-values relying on the total number of comparisons
being conducted. Accordingly, for confirmatory purpose,
only the differences yielding to adjusted p-values (two-
sided) less than 0.05 were considered statistically

81
Spontaneous phenotypes of inbred mice

Fig. 1. Hepatic phenotypes. A. Frequency of liver steatosis. B. Section of liver from
B6J male. C. Section of liver from a CBy male showing steatosis. D. Frequency of
hepatocellular necrosis. E. Section of liver from B6J female with no necrosis. F.
Section from a liver of FVB/N female with necrotic foci (arrow) in liver. *p<0.05,
compared to B6N strain, #p<0.05 compared to female CBy. Scale bar: B-C, 100
µm; E-F, 50 µm.



significant. Since this adjustment procedure yields rather
conservative results, unadjusted p-values were also
reported to provide a non-confirmatory effect size,
which relies on both strength of the difference and
sample size. 
Results

Histological differences between mouse strains

The basic histology of the inbred mouse strains is
mainly similar. However, some interesting differences
between mouse strains were found, the most striking
involving the liver, pancreas, adrenal glands, lungs,
intestines and heart. 
Hepatocellular steatosis and necrosis

In CBy male mice an increase in the occurrence of
liver steatosis was observed in 10/13 animals (77%,
p<0.05 compared to male animals of B6N strain, p<0.05
compared to female CBy animals, Fig. 1A-C). Also, a
high incidence of multifocal hepatocellular necrosis was
observed in female FVB/N mice (4/12 animals, 33%)
compared to female animals of other strains (0-19%, Fig.

1D-F). Also C3Fe animals showed an increased number
of necrotic foci in the liver (3/16 animals in both
genders, 19%) when compared to other mouse strains,
which had very few cases of hepatic necrosis. 
Pancreatic lipomatosis

Another inbred lesion was found in the pancreas of
FVB/N mice, which displayed an increased amount of
interstitial adipose tissue (lipomatosis). In females the
occurrence of lipomatosis was 8/12 (66%) and in males
6/12 (50%) (Fig. 2A-C). This increase was also
statistically significant when compared to B6N, C3Fe
and 129P2 strains (p<0.01). Also, C3Fe animals had a
non-significant increase in the incidence of pancreatic
lipomatosis (8/16 females, 50% and 3/16 males, 19%).
An increased deposition of adipose tissue was also found
in lower frequency in other organs, such as the salivary
glands of C3Fe mice and the heart of FVB/N mice (for
frequencies see Tables 4 and 7). 
Adrenal subcapsular cell hyperplasia

Subcapsular cell hyperplasia of the adrenal cortex
was a common finding in inbred mice in this study. Of
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Fig. 2. Pancreatic lipomatosis. A. Lipomatosis was mainly found in the
pancreas of female C3Fe and FVB/N mice and male FVB/N mice. B. Section
of a normal pancreas of B6J female mouse. C. Section of lipomatotic
pancreas of FVB/N female mouse. **p<0.01 compared to non-affected strains.
Scale bar: 200 µm.

Table 2. Spontaneous morphological lesions in C57BL6/J mice.

B6J Lesion Incidence p value
Females Males Between genders Between strains

Adrenal subcapsular cell hyperplasia 13/16 1/16 <0.05 NS
Peyer’s patches 4/16 3/16 NS NS
Ectopic thymus 1/16 1/16 NS NS
Hydronephrosis 1/16 NS NS
Tubular atrophy in kidney 1/16 NS NS
Bronchiolar-alveolar adenoma 1/16 NS NS
Kidney tubular cell microadenoma 1/16 NS NS
Hyperplasia in alveolar epithelium 1/16 NS NS
Hepatocellular necrosis 1/16 NS NS
Pancreatic lipomatosis 1/16 NS NS



the six mouse strains studied, only 129P2 did not display
subcapsular cell hyperplasia. The strains most affected
by this phenotype were C3Fe and CBy, both showing a
high number of affected animals in both genders (Fig.
3A-C). In detail, 15/16 (94%) C3Fe females and 11/16
(69%) males and 12/13 (92%) CBy of both sexes
displayed this phenotype (Fig. 3A-C), with highly
significant differences in frequency compared to non-

affected strains. Both C57BL6 lines had more
subcapsular cell hyperplasia in female animals (13/16
B6J, 81%, and 5/10 B6N, 50%), whereas in C3Fe and
CBy strains this phenomenon was common in both
genders. There was also a difference in the occurrence
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Fig. 3. Subcapsular cell hyperplasia of adrenal gland cortex. A. Numerous
animals were affected in the B6J, C3Fe and CBy strains. B. Section of the
adrenal gland from 129P2 female mouse. C. Section from C3Fe female
mouse with well developed subcapsular cell hyperplasia (arrows). *p<0.05,
**p<0.01 compared to 129P2 and FVB/N strains, #p<0.05 compared to female
B6J. Scale bar: 50 µm.

Table 3. Spontaneous morphological lesions in C57BL6/NTac mice.

B6N Lesion Incidence p value
Females Males

Adrenal subcapsular cell hyperplasia 5/10 1/10 NS
Peyer’s patches 4/10 3/10 NS
Ectopic thymus 1/10 1/10 NS
Bronchiolar associated alveolar tissue 1/10 2/10 NS
Accessory adrenal cortical nodule 3/10 1/10 NS
Hydronephrosis 1/10 NS
Pyelonephritis 2/10 NS

Fig. 4. Bronchiolar associated lymphatic tissue (BALT). A. The strain with
more prominent BALT was CBy (females). B. Section of the lung from a B6J
female. C. Section of the lung from a CBy female with prominent lymphocytic
infiltration in the peri-bronchiolar area (arrow). ***p<0.001 compared to B6N
strain. Scale bar: 100 µm.

Table 4. Spontaneous morphological lesions in C3HeB/FeJ mice.

C3Fe Lesion Incidence p value
Females Males Between strains

Adrenal Subcapsular cell hyperplasia 15/16 11/16 <0.01
Peyer’s patches 12/16 9/16 NS 
Bronchiolar associated alveolar tissue 6/16 4/16 NS 
Hepatocellular necrosis 3/16 3/16 NS
Pancreatic lipomatosis 8/16 3/16 NS 
Lipomatosis in parotid salivary gland 2/16 2/16 NS
Focal infarction in lung 3/16 NS
Follicular cyst in ovary 2/16 NS
Pyelonephritis 2/16 NS
Steatosis in liver 1/16 NS
Accessory adrenal cortical nodule 1/16 NS



between B6J and B6N female animals (13/16 B6J
females vs. 5/10 B6N females), although this difference
was not statistically significant. The difference in a strain
between genders was statistically significant only in B6J
(81% vs. 6%, p<0.05).
Bronchiolar associated lymphatic tissue

Bronchiolar associated lymphatic tissue (BALT) was
seen in low frequency in most of the mouse strains
studied. The most strongly affected group of animals
were CBy females (10/13, 77%, p<0.001 compared to
B6N mouse strain, Fig. 4A-C). 
Peyer’s patches

The frequency of mucosa-associated lymphatic
tissue in the intestines was high, especially in female
animals of the two mouse strains, C3Fe (12/16 animals,
75%) and CBy (10/13 animals, 77%, Fig. 5A-C). 
Epicardial calcifications

Epicardial calcifications were seen only in hearts of

CBy mice (Fig. 6A-C). Both female and male animals
were affected (3/13 animals of both genders, 23%), and
in both genders the difference in the occurrence of
epicardial calcifications compared to other mouse strains
was not significant. The calcifications were located
mainly on the outer surface of right ventricle.
Other histological findings

Several other probably coincidental findings were
also seen. These findings and the number of mice
affected are described in detail in Tables 2-7. A heat-map
showing all statistically significant non-adjusted and
adjusted p-values is presented in Figure 7.
Discussion

Of the six mouse strains analyzed for this study, both
C57BL6 strains, C3HeB/FeJ and BALB/cByJ mice had
a high incidence of spontaneous lesions. These four
strains were all affected by subcapsular cell hyperplasia
of the adrenal gland. Interestingly, C57BL6 strains had
this phenomenon predominantly in female animals,
whereas in C3HeB/FeJ and BALB/cByJ strains male
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Fig. 5. Peyer’s patches in intestines. A. C3Fe and CBy animals had high
frequency of Peyer’s pathes. B. Segment of large intestine from a 129P2
female mouse. C. Segment of large intestine from a CBy female mouse. Scale
bar: 100 µm.

Table 5. Spontaneous morphological lesions in BALB/cByJ mice.

CBy Lesion Incidence p value
Females Males Between genders Between strains

Adrenal subcapsular cell hyperplasia 12/13 12/13 NS <0.05
Peyer’s patches 10/13 7/13 NS NS 
Epicardial calcifications 3/13 3/13 NS NS
Bronchiolar associated alveolar tissue 10/13 4/13 NS <0.001 
Steatosis in liver 10/13 <0.05 <0.05 
Accessory adrenal cortical nodule 1/13 NS NS
Atrophic ovary 1/13 NS NS
Hepatocellular necrosis 1/13 NS NS
Hydrocephalus 1/13 NS NS
Thyroid cyst 1/13 NS NS
Infarction in kidney 1/13 NS NS
Ulceration in stomach 1/13 NS NS



animals were also affected. Prominent Peyer’s patches
were a common finding in all strains, most severely
affecting C3HeB/FeJ and BALB/cByJ female mice. A
strikingly specific finding was the epicardial
calcifications seen in BALB/cByJ animals. No animals
of other mouse strains were affected by this phenotype.
Another isolated finding was the presence of
hepatocellular necrosis in FVB/N female animals. The
mouse strain least affected by spontaneous lesions was
the 129P2/OlaHsd strain, which did not display any
peculiar phenotype. 

Inherent morphological phenotypes can affect the
function of targeted genes and proteins of transgenic
studies, as well as the interpretation of phenotypes
obtained by genetic modelling and/or environmental
challenging of laboratory mice. In humans, non-
alcoholic fat liver disease (NAFLD) is characterized by
fat deposition and necroinflammatory foci in the liver,
and it is linked to visceral adiposity, insulin resistance,
dyslipidemia and diabetes and may eventually progress
to end-stage liver disease. Inasmuch as the incidence of

NAFLD is increasing and affects up to 70% of obese
persons in Western countries (see Peng et al., 2011 and
references therein), animal models have been generated
in order to dissect the mechanisms leading to NAFLD
and to test possible therapeutic interventions (Hebbard
and George, 2011). A high frequency of apparently
spontaneous hepatic steatosis was observed in young,
not challenged male BALB/cByJ animals in this study.
This should be taken into account when designing and
interpreting mouse models for NAFLD.

The same risk factors of NAFLD are involved in the
occurrence of pancreatic lipomatosis, which can
additionally be associated with old age, steroid therapy,
pancreatitis, Cushing disease and certain malignancies
(Smits and van Geenen, 2011). Pancreatic lipomatosis,
manifested as patchy or diffuse fatty infiltration in parts
or in the whole pancreas is an uncommon finding in
mice. However, in the present study, two mouse strains,
C3HeB/FeJ and FVB/N, were affected by this
phenotype. Since these animals were young wild-type
animals with no challenge, the increased occurrence of
pancreatic lipomatosis seems to be due to inherent
genetic factors. 
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Fig. 6. Epicardial calcifications. A. Both genders of CBy animals had
calcifications in epicardium. B. Heart section showing the epicardium of a B6J
male mouse. C. Epicardial calcifications in a CBy male mouse. Scale bar: 100
µm.

Table 6. Spontaneous morphological lesions in 129P2/OlaHsd mice.

129P2 Lesion Incidence p value
Females Males

Peyer’s patches 2/10 5/10 NS
Bronch. associated alveolar tissue 1/10 1/10 NS
Pyelonephritis 2/10 2/10 NS
Brain hemorrhagia 1/10 1/10 NS
Accessory adrenal cortical nodule 1/10 2/10 NS
Pneumonia 4/10 NS 
Dilated glands in gland. stomach 2/10 NS
Testicular atrophy 2/10 NS
Lipomatosis in thyroid 1/10 NS
Thrombus in heart left ventricle 1/10 NS
Hydronephrosis 1/10 NS
Abscess in liver 1/10 NS
Fibrosis in salivary gland 1/10 NS

Table 7. Spontaneous morphological lesions in FVB/N mice.

FVB/N Lesion Incidence p value 
Females Males Between strains

Peyer’s patches 3/12 4/12 NS
Bronchiolar associated alveolar tissue 4/12 3/12 NS 
Pancreatic lipomatosis 8/12 6/12 <0.01 
Hepatocellular necrosis 4/12 1/12 NS
Accessory adrenal cortical nodule 2/12 1/12 NS
Lipomatosis in heart 3/12 1/12 NS
Adrenal subcapsular cell hyperplasia 2/12 NS
Pyelonephritis 2/12 NS
Developmental defect in kidney 1/12 NS
Bronchiolar-alveolar adenoma 1/12 NS
Lipomatosis in thymus 1/12 NS



Subcapsular cell hyperplasia of the adrenal cortex is
a frequent phenomenon in old mice and can be induced
by gonadectomy, but its etiology in most strains remains
elusive (for a review see Bernichtein et al., 2009). In a
study by Kim and co-workers (1997), 13-15 month old
mice were investigated for the presence of this change.
As in our study, a high frequency of subcapsular cell
hyperplasia was seen in C3He and BALB/c animals and
in female C57BL6 mice, but our study reveals that this
phenotype is not always related to aging and can already
be seen in 4-5 month-old animals. 

Secondary lymphoid organs, characterized here as
Peyer’s patches in the intestines and bronchiolar
associated lymphatic tissue in lungs are occasionally
found in mice and are commonly encountered in
humans. Their role in immunity is not clear; however
there are reports showing that infection or inflammation
triggers the organization of lymphoid structure in lungs
(Moyron-Quiroz et al., 2004 and references therein) and

in the intestines (Kuper, 2006). Histologically, secondary
lymphoid organs house subpopulations of T and B
lymphocytes and macrophages, and can theoretically
give rise to any type of lymphomas (Kuper, 2006). In the
present study prominent secondary lymphoid structures
were found in C3HeB/FeJ and BALB/cByJ animals.
This spontaneous phenotype should be taken into
account in studies concerning inflammatory and
lymphoid neoplastic processes of lung and intestines. It
has to be kept in mind that responses in lymphoid organs
can also be due to environmental factors. The health
status of the animals used in this study was good and a
comprehensive histological analysis of all organs did not
reveal any focus of acute or chronic inflammation.
However, we cannot totally rule out the possibility that
some underlying, clinically and morphologically
unapparent infection may have had an impact on these
findings. 

Dystrophic cardiac calcification (DCC) occurs at
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Fig. 7. Heat map of p-values. Statistical evaluation of the comparison of prevalence of most interesting findings between mouse strains is presented.
Red colour donates no significance whereas green indicates highly significant differences. Also, p-values significant after Bonferroni-Holm correction
are presented (asterisks).



sites of inflammation and necrosis. The occurrence of
DCC is independent from plasma calcium levels. In
humans, increased cardiac calcification is associated
with atherosclerosis, cardiomyopathy and valvular
disease, and thus has great impact on cardiac morbidity
and mortality (Mohler et al., 2001; London et al., 2005).
Cardiac calcifications in BALB/c mice have been
reported earlier in both genders (Eaton et al., 1978) or
predominantly in male animals (Mossbrugger et al.,
2007). We found epicardial calcifications in equal
frequency in both male and female BALB/cByJ animals.
The susceptibility of BALB/c mice to DCC can offer
intriguing possibilities for studying cardiac calcification
related diseases.

The need for basic morphological data of wild-type
animals used as a basis for creation of genetically
modified mouse models is indisputable. Here, we
provide new, detailed information to be used as a tool for
choosing the right mouse line for transgenic experiments
and studies of a certain organ system. Additional
information about inbred strain characteristics can be
obtained from The Mouse Phenome Database (Maddatu
et al., 2012) and from The Mouse Genome Database
(Blake et al., 2011). We would also like to draw attention
to the importance of proper controls and sample size. As
mice already harbour inherent phenotypes at young age,
it is of importance to include a proper set of control
animals into each experiment to avoid misinterpretation
of strain-specific morphological phenotypes (Cardiff et
al., 2008). As corollary, professional expertise in mouse
pathology should be sought by investigators using mice
in biomedical research to avoid misinterpretation of the
results.
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