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[bookmark: _Toc338251062]ABSTRACT

Objectives: The objective of this research was to determine the prevalence of Trichophyton mentagrophytes in rabbits in pet shops in the Netherlands. Since Cheyletiella parasitovorax is a possible risk factor for acquiring dermatophytosis, all rabbits where also checked for this fur mite.
Design: Prevalence study
Methods: A total of 213 rabbits from 90 pet shops, located all over the Netherlands, were sampled using the toothbrush technique and cultured. Clean cultures were made and examined microscopically. A PCR was performed on at least one sample from each pet shop. All rabbits were checked for Cheyletiella parasitovorax using a flea comb, a magnifying glass and a piece of white paper.
Results: The prevalence of rabbit T. mentagrophytes in pet shops in the Netherlands is 3,8% (8/213). These positive culture rabbits were found in 5.6% (5/90) of the investigated pet shops. Cheyletiella parasitovorax was not found, resulting in 0% prevalence in the Dutch pet shops.
Conclusion: There is a low zoonotic risk to contract dermatophytosis from rabbits bought in pet shops. Employees and purchasing customers should be informed about this risk. The pet shop owners can take specific measures, next to regular hygiene, when handling animals.
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INTRODUCTION 
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Etiology and epidemiology
Dermatophytes all belong to a group of fungi that are keratinophylic and keratinolytic.15 They can utilize many proteins as a source of nutrition in culture, but in nature they are limited by competing microorganisms and are dependent on using keratin as a source of carbon and nitrogen.15,16 Some of these dermatophytes are also parasitic and can cause infections of the keratinized structures of the skin, hair and nails, called dermatophytosis.15 Dermatophytes can be divided into three ecological groups: anthropophilic species which have humans as the normal host; zoophilic species which have animals as their host and geophilic species which naturally occur in the soil 19.
Dermatophytosis is one of the most common skin diseases affecting both pets and humans.6 
All these dermatophytes produce enzymes that are needed for invading tissue.4 Different dermatophytes have evolved different enzymes because the molecular structure of tissue varies from species to species.17  In rabbits, most dermatophytosis is caused by T. mentagrophytes and a smaller amount by M. canis.  Cafarchia et al. showed that production of the enzymes keratinase, elastase, deoxyribonuclease, collagenase and lipase by fungi might also be related to the host skin composition.4 In rabbits, T. mentagrophytes produces all of the afore mentioned enzymes.4 
M. canis produces only three of these enzymes in rabbits, whereas in dogs and cats, where it is the number one isolated dermatophyte, it produces all five of them.4 A better adaptation to rabbit tissue might therefore explain why T. mentagrophytes is more often found in rabbits than M. canis.4 The regulation of the synthesis and secretion of enzymes is however far from clear.16
Studies on T. mentagrophytes prevalence in rabbits showed greatly differing results. However, many of the investigated groups were selected, not representing the general population of domesticated rabbits.  
In Spain, specimens from rabbits suspected from dermatophytosis where examined, and 57.4% (27/47) where positive for T. mentagrophytes.13
In Germany a retrospective evaluation of different samples from rabbits suspected from dermatophytosis were tested and the prevalence of T. mentagrophytes was 8,1% (83/1021).14 
As a control group, a healthy group of rabbits and a group suffering from other diseases, not affecting the skin, was tested. None of the healthy nor diseased rabbits  (0/140 and 0/32 respectively) tested positive for T.mentagrophytes.14 The median age of the animals sampled was 44 months (7-140) for rabbits suspected of having dermatophytosis, 22 months (3-121) for rabbits in the healthy group, and 48 months(1-125) for the diseased rabbits.14  
Another study in Belgium tested rabbits without clinical signs of dermatophytosis, and here 3,8% (4/104) of the rabbits tested positive for T. mentagrophytes.24 The age of the rabbits ranged from 5 weeks to 3 years of age, and they originated from pet shops, private owners or laboratory.24
On rabbit farms in southern Italy T. mentagrophytes was found in total 48.8% (334/690) of the animals without lesions.3  In the same study, T. mentagrophytes was found in 71.7% (86/120) of the rabbits with lesions.3 When divided by age group the prevalence was respectively 100% (0-30days), 63%(31-50 days), 70% (51-70 days), 80% (71-90days), 33%(adult not pregnant), and 71% (lactating does with litters).3 These high percentages may be due to environmental conditions in the rabbit farms, where there is a high rate of animal fluctuation and possibly also a high infection pressure.14
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Dermatophytes are transmitted by direct or indirect contact with infected hair, scales or materials. Infectious microconidia can persist for many months in the environment, or on fomites.22
When an animal is exposed to dermatophytes, an infection will not always be established.22 
Natural defences against dermatophytes depend on both immunological and non-immunological mechanisms.21 The pathogenesis of dermatophytosis includes several stages; adhesion, germination, invasion, penetration. Before infectious microconidia can adhere to the keratinized tissue, the stratum corneum, they must first overcome a couple of local defenses.1,22 These include the natural mechanical barrier from the skin and in competition with the normal flora for nutrients. They must also overcome local environmental factors: fungal growth is inhibited by sphingosines produced by keratinocytes and fatty acids produced by the sebaceous glands 21,22 after microconidia come into contact with host cells adherence is required. T. mentagrophytes has carbohydrate-specific adhesins on its microconidia surface that recognize host receptor mannose and galactose, and these could play a role in adherence.2 After adherence, the microconidia germinate and produce filaments (hyphae) that penetrate the corneal layer.2,17 
T. mentagrophytes  produces small and large fibrils which appear to further anchor and connect the microconidia to the stratum corneum. 2
During this stage the fungus secretes (endo- and exoproteases) to breakdown keratin amongst others, thereby facilitate invasion.2,22 The breakdown of keratin also provides nutrients. 4 When the fungus continue to grow down into a hair follicle, the development of the corneal epidermis will stop and therefore the fungus has no keratin to be used as substrate.17  The fungus, however, is close to the hair, which is almost entirely keratinized.17 It now penetrates between the cuticular cells of the hair and invades the cortex. 17,22 It keeps growing downward in the hair until it reaches the level were the hair is no longer keratinized.17,22
At this point the fungus either establishes equilibrium between its downward growth and the production of keratin by the hair, or it is expelled.22
Spontaneous resolution occurs when infected hairs enter the telogen phase or if the correct inflammatory reaction is triggered.22 When a hair enters the telogen phase, keratin production decreases and eventually will stop as will the fungus.22 Infectious arthrospores may remain on the hair shaft however and reinfection can occur when the hair re-enters the anagen phase.22 
Infection with T. mentagrophytes can cause cutaneous inflammation. This is due to the secretion of a wide range of cytokines by the keratinocytes and because fungal antigens induce complement activation.1  The type of clinical lesions produced by dermatophyte infection depends on which type of immune response develops.22 Most animals that develop an inflammatory response, develop a T-cell mediated response of the delayed-type hypersensitivity, characterized primarily by the action of macrophages as effector cells.21,25  This type of immune-response turns out to be efficient and protective against dermatophytosis.21,25 
Dermatophyte infections in healthy animals are therefore often self-limiting22,26 This was demonstrated by Cavalcanti et al. for M. canis infections in guinea pigs. In 83% of the guinea pigs artificially infected with M. canis, lesions were disappeared at day 40.6 However, in 25% of these animals M. canis could still be isolated using the toothbrush method.6 Unfortunately no distinction was made in this study between infected animals (symptomatically or asymptomatically) and fomite carriers.
There are also animals that will not develop a T-cell mediated response25, but an antibody mediated response of the immediate-type hypersensitivity (IH) characterized by high levels of IgE and IgG4 antibodies.25 These animals have persistent or chronic infections.25 There is no correlation between circulating antibodies and protection against dermatophytosis.21,22 
Furthermore, it has been shown that T. mentagrophytes produces substances (mannans) that diminish cell-mediated immune responses and indirectly inhibit stratum corneum turnover.22,25
These effects could predispose the animal to persistent (chronic) or recurrent infections.22
Next to symptomatically T. mentagrophytes infected animals, there are also asymptomatically infected animals. These asymptomatic carriers are infected with T. mentagrophytes but do not develop lesions. They are however contagious for other animals.26 In cats, it has been shown that asymptomatic M. canis carriers may develop as result of a relatively poor inflammatory response.22 This indicates that these cats have a relative tolerance for this fungus.22 A mild immune response might also be an explanation for rabbit T. mentagrophytes asymptomatic carriers.
Cafarchia et al. investigated the role of enzyme production by dermatophytes in rabbits asymptomatically and symptomatically infected with T. mentagrophytes.4 They found that T. mentagrophytes and M. canis produce enzymes with different levels of expression in symptomatically and asymptomatically infected rabbits.4 In rabbits, high levels of elastase and gelatinase seem to be correlated with the appearance of skin lesions caused by T. mentagrophytes, while high levels of lipase are correlated with the appearance of skin lesions caused by M. canis.4 The reason why different enzyme levels are produced is unknown.4  

[bookmark: _Toc318532719][bookmark: _Toc338251066]Clinical features
Young animals are more susceptible to dermatophyte infection, and symptomatic dermatophytosis occurs more often in young rabbits.22,26 This is partly because of their not fully developed immune system, causing a delay in adequate host immunity.22 However, differences in skin secretions, especially lower levels of fungistatic fatty acids in sebum and lower levels of fungal inhibitory sphingosine, and the fast growth and replacement of hair may also play a role.22,26 Disruption of the mechanical barrier, the stratum corneum, appears to be important in facilitating infection.22 Also, the presence of ectoparasites, especially fleas and Cheyletiella mites, can be important in the establishment and spread of dermatophytosis.22
Rabbits  with clinical signs show skin lesions. Alopecic skin lesions are mostly seen on the ears, around the eyes, on the nose, legs, feet and nail beds7,26.  Alopecic lesions can be dry, scaly, erythematous and are in rare cases pruritic7,26. 

[bookmark: _Toc338251067]Zoonotic importance
Human dermatophytosis (ringworm) is often caused by the zoophilic species15,13,23,24 It is known that these zoonotic human dermatophytoses are usually acquired directly or indirectly by exposure to typical reservoir hosts or their immediate environment, and not by human to human transmission.3,15,19,22 The epidemiology differs from country to country and depends on the degree of contact between the their present reservoir animals.19 In New Zealand zoonotic human dermatophytes account for around 22% of all human dermatophytes. 19 A large number of dermatophytes have been found on several animals, but three species, Microsporum canis, Trichophyton verrucosum and Trichophyton mentagrophytes are consistently recovered from human dermatophytosis.19,24 Household-pets appear to be an important source of these human-zoonotic dermatophytosis, rodents or rabbits in the case of T. mentagrophytes, and cats and dogs in the case of M. canis.19,24 

[bookmark: _Toc338251068]Cheyletiella Parasitovorax
Cheyletiella parasitovorax is a non-burrowing fur mite in rabbits, dogs and cats.26 This mite lives on the keratin layers of the epidermis.26 In most cases Cheyletiella parasitovorax causes a scaly, dry and sometimes pruritic dermatitis on the dorsal neck, the thorax and the abdomen, with broken hairs or alopecia.26 It causes disruption of the mechanical barrier, the stratum corneum, thereby  facilitates a dermatophytosis infection and hence the interest for this mite in our research.22
Most infestations with Cheyletiella mites occur in young, immunosuppressed animals and in animals who cannot groom themself properly; obese animals.26 
Cheyletiella parasitovorax is zoonotic. In humans it may cause a mildly pruritic dermatitis.26

[bookmark: _Toc338251069]Objective of this study
In Western Europe counties, young rabbits and guinea pigs are often purchased as a pet, and often children are involved. In order to make an estimation of the risk of infection of rabbit/guinea pig dermatophytes to new owners, it is necessary to investigate the prevalence of dermatophytes on rabbits and guinea pigs in pet shops. Similar studies have been performed, but not often on groups representing normal rabbit populations. Because T. mentagrophytes is the main found dermatophyte on these animals, the aim of this study is to determine the prevalence of T. mentagrophytes in rabbits and guinea pigs in pet shops in the Netherlands. This report will only discuss the results in rabbits (for guinea pigs, see report of drs. K.H.A. van Avermaete, Faculty of veterinary medicine, Utrecht, 2012).
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The minimum  required amount of petshops to be visited was calculated. A power analysis based on 1232 pet shops in the Netherlands (list provided by branch organisation DIBEVO) was performed. The expected prevalence of rabbit T. mentagrophytes infection was estimated as 5% and a confidence level of 95% and an accepted error of 5% where used. A total of minimal 69 pet shops needed to be visited.
A randomized list of 100 pet shops to visit was used from which 91 pet shops were sampled. from which 90 sold rabbits. 
From every sampled animal the pet store, species, sex, age, type of coat, estimated adult size, size of cage, the number and  species in the cage, the bedding and cage hygiene was documented. 
Pet shop rabbits are often of mixed or unknown breeds and therefore the estimated adult sizes were divided in dwarf: 1-2,5 kg, medium: +/- 3 kg, large: +/- 5 kg. Deviations from the most common short coat were documented such as lionhead (mane around neck/ears) or longhaired.

[bookmark: _Toc338251072]Sample collection
In every pet shop one fur sample was taken from one animal from every cage. 
Per animal, new disposable latex gloves where used by the person handling the animal as well as the person taking the samples. 
Fur samples were obtained by the toothbrush technique by brushing the entire animal’s body during 1 minute with a sterile toothbrush with a flat surface. The toothbrush was placed into a paper bag after which this was folded and stapled. The obtained samples were transported to the laboratory and incubated within the same week.
The presence of eventual Cheyletiella parasitovorax mites were investigated using a flea comb and a magnifying glass. When doubted, white paper was used as background. 
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After obtaining the samples and general information, a questionnaire was filled out by the store owner or employee (see appendix 1). Features from the stores and the sampled animals are listed in tables (see appendix 2, 3 and 4).

[bookmark: _Toc338251074]Fungal culture
Sabouraud’s dextrose agar plates, containing cycloheximide 0.02% and depomycin 0.3% (recipe see appendix 5), where inoculated by stabbing the toothbrush into the agar. Some left hairs on the toothbrush were plucked off with a sterile tweezers and pressed on the agar. The plates where taped together and placed in plastic to prevent dehydration. The plates were then incubated at 25ºC for up to three weeks and examined for fungal growth at day 7, 21 and 28. 
T. mentagrophytes suspicious colonies were identified by colony characteristics. T. mentagrophytes colonies have a flat powdery to floccose or granular appearance, and are cream-colored to yellowish-buff .12,17  Some strains produce a lavender-tinged surface.17 The colonies are frequently somewhat star-shaped and the reverse ochre is to red-brown, and sometimes yellow or dark brown.12 
The number of morphologically suspicious colonies per plate were also counted and photographed on day 7.  
On day 7 or 14, monocultures were made from the morphologically suspicious colonies on maltextract agar (MEA) (recipe see appendix 5) and the plates where incubated at 25ºC for 1,5 - 3 weeks. All plates where stored at 7 ºC after they were fully-grown. 

[bookmark: _Toc338251075]Microscopic preparation and evaluation
From the colonies grown on the MEA, microscopic preparations were made using one drop of lactofenol cotton blue and these were microscopically examined (microscopic enlargement 10 x 1,6 x 40 x / 0,75). The most consistent feature of T. mentagrophytes is the abundance of microconidia arranged in grape-like structures or alongside the hyphae.12,17 These microconidia are spherical, clavate-shaped and 2 µm diameter.12,17 Macroconidia are usually sparse but when seen 3-8-celled, smooth- and thin-walled, clavate to cigare shaped with a narrow attachment at the base.12,17 They are 20-50 x 6-8 µm large.12,17  Spiral or coiled hyphae are frequently present.12,17 Chlamydospores may also be seen.12,17 
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From every store in which one or more T. mentagrophytes suspected colonies on one or more animals was found, at least one sample was taken and a PCR was performed. Samples selected for PCR were based on culture and microscopic morphology, when 2 different morphologic stems were found in one store, 2 PCR’s were performed. The DNA isolation and the PCR were performed by the Centraal Bureau voor Schimmelcultures (CBS - Fungal Biodiversity Centre) in Utrecht. 

[bookmark: _Toc338251077]Statistics 
Chi-square tests were performed to detect epidemiologic associations (sex, age), hygiene policy associations (exchange of bowls/food cups, coupling of animals, combining rabbits and guinea pigs) and store characteristics associations (cage occupation, turnover and origin of the animals. 
An unpaired sampled T-test was performed between the age of the positive and negative cultured animals (see appendix 7 and 8).


[bookmark: _Toc338251078]RESULTS

A total of 213 rabbits where sampled and 105 (49.3%) were male rabbits and 108 (50.7%) female rabbits. None of the positive tested animals showed lesions on visual control during the moment of sampling. The age of the rabbits sampled ranged from 4 weeks to 2 years.  All the sampled animals are listed in appendix 2.
From none of the rabbits Cheyletiella parasitovorax could be isolated. 
Based on culture colony morphology, 9 out of 213 samples were suspected to have growth from T. mentagrophytes. The number of colonies counted on day 7 ranged from 1 to 50. 
When examined microscopically, one of these 9 cultures was identified as Acremonium, the other 8 as T. mentagrophytes-like.  PCR results, obtained either from the direct strain or from a similar strain on morphology obtained in the same pet shop, revealed they all were Arthroderma benhamiae complex; a teleomorph form of the T. mentagrophytes complex.5,10,15 See table 1 and appendix 6 for the characteristics of the infected animals. 
	rabbit
	store sample
	sex
	age (weeks)
	breed/coat
	number of suspected colonies on day 7
	microscopy 
	PCR
	PCR on sample obtained from the same store

	1
	10A
	♀
	8
	dwarf lionhead
	40-50
	T. mentagrophytes-like
	Arthroderma benhamiae complex
	

	2
	68C
	♂
	13
	medium lob
	46
	T. mentagrophytes-like
	Arthroderma benhamiae complex
	

	3
	68D
	♀
	6
	dwarf  lionhead
	1
	T. mentagrophytes-like
	
	Arthroderma benhamiae complex

	4
	69C
	♂
	21
	medium lob
	2
	T. mentagrophytes-like
	
	Arthroderma benhamiae complex

	5
	69G
	♂
	17
	dwarf
	1
	T. mentagrophytes-like
	
	Arthroderma benhamiae complex

	6
	70C
	♂
	11
	dwarf
	1
	T. mentagrophytes-like
	Arthroderma benhamiae complex
	

	7
	70D
	♀
	11
	dwarf
	1
	T. mentagrophytes-like
	
	Arthroderma benhamiae complex

	8
	80C
	♂
	8
	dwarf
	1
	T. mentagrophytes-like
	Arthroderma benhamiae complex
	

	9
	81A
	♀
	4
	dwarf lionhead
	18
	Acremonium
	
	



Table 1.

From 3,8% (8/213) of the rabbits T. mentagrophytes was isolated. From these 37.5% (3/8) were female and 62.5% (5/8) male. These animals originated from 5.6 % (5/90) of the Dutch pet shops. The ages of the positive culture animals ranged from 6 to 20 weeks and the mean age was 12 weeks. The mean age of the culture negative animals was 16 weeks. 
Because only 8 out of 213 rabbits appeared to be infected, expected counts were low and none of the performed Chi-squared test, either on epidemiology, hygiene policy or store characteristics were valid. When the Fisher’s exact test was performed, also no statistically significant association was found. The unpaired sampled T-test performed on the age was not statistically significant.
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DISCUSSION

In none of the investigated rabbits the fur parasite Cheyletiella parasitovorax was found. A reason for this is probably because many pet shops treat their animals preventively at arrival. In most cases a spot-on formulation was used with as active substance ivermectin 150µg or with a 0.02% ivermectin spray formulation. This is a recommended treatment against C. parasitovorax (0.4mg/kg topically on the skin at the base of the neck q2-4 wk for one to three treatments).26 The risk of getting a Cheyletiella infection from pet shop animals either for the present staff, purchasing customers or other animals is therefore absent.  
The prevalence of T. mentagrophytes infections in rabbits is 3.8% (8/213). These rabbits originated from 5.6 % (5/90) of the Dutch pet shops. In other field studies with asymptomatic rabbits (not rabbit farms), similar low prevalence’s of T. mentagrophytes were found varying from 0%14 to 3.8%24. 
There were not enough infected rabbits found for statistical analysis using cross tables and chi-square tests to draw epidemiologic associations. In this study there was no statistical difference in age between the positive sampled and the negative sampled animals using the independent sampled T-test. In earlier studies, animals positive of T. mentagrophytes no sex predisposition was found and they were significantly younger than the not-infected ones.14,24 
A possible explanation why an age distribution could not be proven in this research is the fact that the overall age of all the sampled rabbits was very low; 92,5% of the animals was younger than half a year of age. 
In 6 out of 8 positive cultures only small numbers of colonies were cultured. Dermatophytes may be isolated from the hair coats of infected animals (symptomatic or asymptomatic carriers), but also from the coat of healthy animals living in contaminated environments (fomite carriers).9 Culturing only a small amount of colony numbers could suggest culturing a fomite carrier, but it could also mean there is an incubating infection present.18 Only quarantining these animals in clean environments and re-culturing these animals can make a clear distinction between these two.18  Nevertheless T. mentagrophytes  is present on rabbits in 5.6% of the Dutch pet shops, and this in itself is undesired. This means there is a small but real zoonotic exposure to the present staff as well as for purchasing customers as is for other animals. Staff and purchasing customers need therefore to be informed about this risk. Pet shop owners have a responsibility for this as well as for the prevention of spreading of the dermatophytes. Regular hygiene measures when handling animals should be taken into account. Having a single care taker for the animals prevents exposure of the other staff. Off course hands should be washed and disinfected after taking care of the animals. It is wise to also change clothes after taking care of the animals. And although there were not enough infected rabbits found for statistical analysis using cross tables and chi-square tests to draw conclusions about the hygiene policy, it is sensible to have good a hygiene policy. This means disinfecting of cages after cleaning, a health check of newly arrived animals, separated housing from other animals, avoiding stress (not too many animals in a cage or shelter, supplying hay) and prevention of spreading of disease. The latter means no exchange of bowl and food cups or other material between cages, washing and disinfection of hands between cages, sick animals handling as last, and always informing the supplier when animals are diagnosed with infection or disease. Since rabbits are sociable animals, solitarily housing is not desirable26 and mixing of animals should be avoided. The prevalence of T. mentagrophytes in guinea pigs is higher than in rabbits (see report of K.H.A. van Avermaete) and, however not shown by statistical analysis, since there were not enough infected animals to draw any conclusion, it might be advisable not to combine rabbits and guinea pigs in the same cage since combining them could pose a possible source of infection.  
When T. mentagrophytes has been cultured from animals in a pet store, pet shop owners can take specific measures next to regular hygiene when handling animals. Animals should be returned to the supplier and cages need to be cleaned and disinfected. Cages can then be treated with an enilconazol solution (50 mg per m2) twice a week.20 In rabbit farms this has shown to be not only a disinfectant measure for the environment but also a treatment for the infected rabbits.20   
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[bookmark: _Toc318532725][bookmark: _Toc338251082]Appendix 1: Questionaire

1. How many rabbits and how many guinea pigs are sold per year in this pet shop?
2. Where do the animals sold in this shop originated from?
3. Is a veterinarian connected to the pet shop?
4. Are the rabbits vaccinated? If so, against which disease(s)?
5. Do the rabbits and/or guinea pigs get any preventive treatment at arrival in the pet shop? If so, which treatment?
6. How often are the cages cleaned? And what products are used?
7. Are the eating and drinking bowls used in the same cages with the same animals?
8. Are the animals mixed during their stay?
9. What education concerning animal management/care taking is required?
10. Is the company certified?




[bookmark: _Toc338251083][bookmark: _Toc318532726]Appendix 2: Characteristics of the sampled animals


	Store
	Rabbit nr.
	Sex
	Breed
	Age
	Cage occupation
	Bedding
	Hygiene
	Diseased/
recuperation

	1. 
	1a
	♂
	dwarf
	couple months
	 alone
	saw-dust, hay
	+
	

	
	1b
	♀
	dwarf
	couple months
	2 rabbits
	saw-dust, hay
	+
	

	2. 
	2a
	♂
	dwarf
	7 weeks
	1 rabbit, 1 guinea pig
	saw-dust, hay
	+
	

	3. 
	3a
	♀
	longhair
	8 weeks
	
	straw
	+
	

	
	3d
	♂
	dwarf
	7 weeks
	
	straw
	+
	

	
	3f
	♀
	dwarf
	7 weeks
	
	straw
	+
	

	4. 
	4a
	♂
	dwarf
	12-16 weeks
	alone
	saw-dust
	+
	

	
	4b
	♂
	dwarf
	12-16 weeks
	alone
	saw-dust
	+
	

	
	4c
	♀
	dwarf lionhead
	12-16 weeks
	alone
	saw-dust
	+
	

	
	4d
	♀
	dwarf lionhead
	12-16 weeks
	alone
	saw-dust
	+
	

	5. 
	5a
	♀
	dwarf
	8 weeks
	with guinea pigs
	saw-dust, hay
	+
	

	6. 
	6a
	♀
	dwarf
	8 weeks
	2 rabbits
	saw-dust, straw
	+
	

	7. 
	7a
	♀
	lob dwarf
	8 weeks
	2 rabbits
	saw-dust, hay
	+
	diarrhea, nasal discharge

	
	7b
	♂
	lob dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	7c
	♂
	Lob dwarf lionhead
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	7d
	♀
	dwarf
	12 weeks
	alone
	saw-dust, hay
	+
	

	
	7e
	♀
	dwarf
	24 weeks
	alone
	saw-dust, hay
	+
	

	8. 
	8a
	♂
	dwarf
	12 weeks
	alone
	beech wood saw-dust, hay
	+
	

	
	8b
	♀
	dwarf lionhead
	12 weeks
	3 rabbits
	beech wood saw-dust, hay
	+
	

	
	9b
	♂
	dwarflob
	8 weeks
	alone
	straw, hay
	+
	

	
	9c
	♀
	dwarf lionhead
	10 weeks
	4 rabbits
	straw, hay
	+
	

	10. 
	10a
	♀
	dwarf lionhead
	8 weeks
	12 rabbits en 1 guinea pig
	saw-dust, straw, hay
	+
	

	11. 
	11a
	♀
	dwarflob
	12 weeks
	2 rabbits en 1 guinea pig
	saw-dust, straw
	+
	

	12. 
	12a
	♂
	dwarf
	12 weeks
	2 guinea pigs
	wood fiber en hay
	+
	

	
	12d
	♂
	french lob
	15 weeks
	alone
	wood fiber en hay
	+
	

	13. 
	13a
	♀
	french lob
	13 weeks
	3 rabbits en 4 guinea pigs
	saw-dust
	+
	

	14. 
	14a
	♂
	dwarf
	16 weeks
	alone
	flax
	+
	

	
	14b
	♀
	french lob
	14 weeks
	alone
	flax
	+
	

	
	14c
	♂
	dwarf
	16 weeks
	alone
	flax
	+
	

	15. 
	15a
	♂
	dwarf lob
	10 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	15b
	♂
	dwarf
	16 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	15c
	♀
	dwarf
	16 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	15d
	♀
	dwarf lionhead
	10 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	15e
	♀
	dwarf longhair
	9 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	16b
	♀
	dwarf lob
	8 weeks
	10 rabbits
	houtkorrels kattenbak, straw, hay
	+
	

	
	16d
	♂
	dwarf
	9 weeks
	alone
	houtkorrels kattenbak, straw, hay
	+
	

	17.
	17a
	♀
	dwarf
	14 weeks
	alone
	houtkorrels, hay
	+
	

	
	17c
	♀
	dwarf
	10 weeks
	2 rabbits
	houtkorrels, hay
	+
	

	
	17e
	♀
	lob
	14 weeks
	alone
	houtkorrels, hay
	+
	

	18. 
	18a
	♂
	medium cross
	6 months
	alone
	houtsnippers
	+
	

	
	18b
	♂
	medium cross
	6 months
	alone
	houtsnippers
	+
	

	
	19b
	♀
	dwarf
	10 weeks
	3 rabbits
	saw-dust, straw, hay
	+
	

	
	19c
	♂
	dwarf lionhead
	10 weeks
	5 rabbits
	saw-dust, straw, hay
	+
	

	
	20c
	♀
	japanese dwarf lionhead
	14 weeks 
	3 rabbits
	beech wood saw-dust, hay
	+
	

	
	20d
	♀
	dutch lob
	16 weeks
	alone
	beech wood saw-dust, hay
	+
	

	21. 
	21a
	♂
	cross
	2 year
	with 1 guinea pig
	saw-dust, hay
	+
	

	
	22b
	♂
	medium
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	22c
	♀
	medium
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	23b
	♀
	dutch dwarflob
	7 weeks
	2 rabbits
	saw-dust, hay
	+
	

	24. 
	24a
	♀
	dwarf
	10 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	24c
	♂
	dwarf
	8 weeks
	alone
	saw-dust, hay
	+
	

	25. 
	25a
	♀
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	25b
	♀
	dwarf lob
	7 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	25d
	♂
	dwarf lob
	10 weeks
	alone
	saw-dust, hay
	+
	

	26. 
	26a
	♂
	dwarf lionhead
	12 weeks
	alone
	saw-dust, hay
	+
	

	
	26d
	♂
	dwarf lionhead
	12 weeks
	alone
	saw-dust, hay
	+
	

	27. 
	27a
	♂
	dwarf lob
	11 weeks
	alone
	zaagstel, straw
	+
	

	
	27b
	♀
	large
	volwassen
	alone
	cotton comfort
	+
	

	
	27c
	♂
	dwarflob
	12 weeks
	2 rabbits
	saw-dust, straw
	+
	

	
	27d
	♀
	dwarf
	11 weeks
	2 rabbits
	saw-dust, straw
	+
	

	28. 
	28a
	♂
	dwarf
	12 weeks
	alone
	kokos vezels
	+
	

	
	28b
	♂
	dwarf lionhead
	14 weeks
	2 rabbits
	kokos vezels
	+
	

	
	28c
	♂
	dwarflob
	12 weeks
	alone
	kokos vezels
	+
	

	
	28e
	♀
	dwarf lionhead
	10 weeks
	alone
	kokos vezels
	+
	

	29. 
	29a
	♀
	dwarf lionhead
	10 weeks
	2 rabbits
	biocat all around, hay
	+
	

	30. 
	30a
	♂
	lob
	10 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	30b
	♀
	dwarf
	10 weeks
	2 rabbits
	saw-dust, hay
	+
	

	31. 
	31a
	♀
	dwarf lionhead
	7 weeks
	2 rabbits
	superfrenche samengeperste strawkorrel, hay
	+
	

	
	32b
	♂
	medium
	6 months
	alone
	saw-dust
	+
	

	
	32c
	♂
	medium
	6 months
	alone
	saw-dust
	+
	

	
	33d
	♀
	dwarf lionhead
	12 weeks
	1 rabbit, 1 guinea pig
	beech wood saw-dust, korrels
	+
	

	
	34b
	♂
	dwarflob
	18 weeks
	3 rabbits
	geperste houtkorrels, straw, hay
	+
	

	35. 
	35a
	♂
	dwarflob
	12 weeks
	alone
	saw-dust, hay
	+
	

	
	35c
	♂
	dwarf lob
	12-14 weeks
	alone
	saw-dust, hay
	+
	

	
	36c
	♂
	dwarf
	8 weeks
	2 rabbits
	straw
	+
	

	
	37b
	♀
	dwarf
	8 weeks
	3 rabbits
	saw-dust, straw, hay
	+
	

	
	37c
	♂
	dwarf
	12 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	37d
	♀
	dwarf
	10 weeks
	3 rabbits
	saw-dust, straw, hay
	+
	

	38. 
	38a
	♀
	lob
	7 weeks
	alone
	cotton comfort, hay
	+
	

	
	39d
	♂
	dwarf
	12 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	39e
	♀
	dwarf
	12 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	39f
	♂
	dwarf
	12 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	39g
	♂
	dwarf
	12 weeks
	alone
	saw-dust, straw, hay
	+
	

	40. 
	40a
	♂
	lob
	7 weeks
	alone 
	saw-dust, hay
	+
	

	
	40b
	♂
	dwarf
	7 weeks
	5 rabbits
	saw-dust, straw
	+
	

	41.
	41a
	♀
	dwarf
	10 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	41b
	♂
	dwarf
	7 months
	alone
	saw-dust, hay
	+
	

	
	41c
	♂
	french lob
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	41f
	♀
	belgian giant
	20 weeks
	alone
	saw-dust, hay
	+
	

	42. 
	42a
	♂
	lob
	10 weeks
	1 rabbit, 2 guinea pigs
	saw-dust
	+
	

	
	43d
	♀
	lob
	10 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	43e
	♀
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	43f
	♀
	dwarf lionhead
	10 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	43g
	♂
	dwarf
	16 weeks
	2 rabbits
	saw-dust, hay
	+
	

	44. 
	44a
	♀
	lob
	10 weeks
	2 rabbits
	saw-dust, haybal
	+
	

	
	44e
	♀
	dwarf lionhead
	9 weeks
	3rabbits
	saw-dust, haybal
	+
	

	
	45c
	♂
	Belgian giant
	16 weeks
	1 rabbit
	straw
	+
	

	46. 
	46a
	♂
	dutch lob
	10 weeks
	2 rabbits
	beech wood saw-dust, hay
	+
	

	
	46b
	♂
	dutch lob
	12 weeks
	2 rabbits
	beech wood saw-dust, hay
	+
	

	
	46c
	♂
	french lob
	15 weeks
	1 rabbit
	beech wood saw-dust, hay
	+
	

	
	46g
	♀
	lob
	10 weeks
	2 rabbits
	beech wood saw-dust, hay
	+
	

	47. 
	47a
	♂
	lob
	11 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	47c
	♂
	lob
	14 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	47d
	♀
	lob
	14 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	47g
	♂
	lob lionhead
	16 weeks
	alone
	saw-dust, straw, hay
	+
	

	
	47h
	♀
	medium
	6 months
	alone
	saw-dust, straw, hay
	+
	

	
	48b
	♂
	lob
	12 weeks
	2 rabbits
	saw-dust, hay
	+
	

	49.
	49a
	♀
	lob
	17 weeks
	alone
	saw-dust, hay
	+
	

	
	49b
	♀
	lob
	17 weeks
	alone
	saw-dust, hay
	+
	

	
	49c
	♀
	lob
	17 weeks
	2 rabbit
	saw-dust, hay
	+
	

	
	49d
	♂
	lob
	17 weeks
	1 rabbit
	saw-dust, hay
	+
	

	50. 
	50a
	♂
	dwarf lionhead
	8 weeks
	3 rabbits
	cotton comfort, straw, hay
	+
	

	
	50c
	♀
	dwarf lionhead
	14 weeks
	2 rabbits
	cotton comfort, straw, hay
	+
	

	51. 
	51a
	♀
	dwarf
	6-12 months
	alone
	flax
	+
	

	
	51b
	♀
	dwarf
	6-12 months
	alone
	flax
	+
	

	
	51d
	♂
	dwarf
	6-12 months
	alone
	flax
	+
	

	
	51e
	♀
	dwarf
	6-12 months
	alone
	flax
	+
	

	
	52b
	♀
	lob
	12 weeks
	alone
	straw
	+
	

	
	52c
	♂
	lob
	12 weeks
	alone
	straw
	+
	

	
	52d
	♂
	lob
	12 weeks
	alone
	straw
	+
	

	
	53b
	♀
	lob
	8 weeks
	3 rabbits, 1 degoe
	saw-dust, hay
	+
	

	55. 
	55a
	♀
	dwarf
	8 weeks
	alone
	saw-dust, hay
	+
	

	
	56b
	♀
	french lob
	14 weeks
	1 guinea pig, 1 rabbit
	saw-dust, hay
	+
	

	57. 
	57a
	♂
	dwarf lionhead
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	57c
	♀
	lob dwarf
	10 weeks
	alone
	saw-dust, hay
	+
	

	58. 
	58a
	♂
	dwarf
	12 months
	1rabbit, 1 guinea pig
	saw-dust, hay
	+
	

	
	59b
	♀
	dwarf
	16 weeks
	1 rabbit, 1 guinea pig
	saw-dust, hay
	+
	

	
	59d
	♀
	angora
	10-12 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	60b
	♀
	lob lionhead
	volw.
	alone
	geperste houtkorrels, saw-dust
	+
	

	
	60d
	♀
	dwarf
	13 weeks
	1 rabbit
	geperste houtkorrels, saw-dust
	+
	

	
	61c
	♂
	dwarf
	1-2 year
	1 guinea pig, 1 rabbit 
	saw-dust, hay
	+
	

	
	61e
	♂
	dwarf
	1-2 year
	1 rabbit
	saw-dust, hay
	+
	

	
	61f
	♀
	dwarf
	6 weeks
	1 rabbit
	saw-dust, hay
	+
	

	62. 
	62a
	♂
	dwarf
	16 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	62b
	♂
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	Alopecia behind ear

	
	62c
	♂
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	63d
	♂
	dwarf
	7 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	63e
	♀
	dwarf lionhead
	7 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	63f
	♂
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	64b
	♂
	dwarf lionhead
	6 months
	alone
	geperste houtkorrels
	+
	

	
	64c
	♀
	dwarf lionhead
	16 weeks
	alone
	geperste houtkorrels
	+
	

	
	64d
	♂
	dwarf 
	16 weeks
	alone
	geperste houtkorrels
	+
	

	
	64e
	♀
	dwarf lionhead
	6-12 months
	alone
	geperste houtkorrels
	+
	

	
	64f
	♀
	dwarf lionhead
	6-12 months
	alone
	geperste houtkorrels
	+
	

	65.
	65a
	♀
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	65b
	♂
	dwarf lionhead
	9 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	65c
	♀
	lob
	9 weeks
	4 rabbits, 2 guinea pigs
	saw-dust, hay
	+
	

	
	66b
	♂
	lob
	6 months
	1 rabbit
	geperste houtkorrels
	+
	

	
	66c
	♀
	lob
	20 weeks
	1 guinea pig, 2 rabbits
	geperste houtkorrels
	+
	

	67.
	67a
	♀
	lob
	15 weeks
	3 rabbits
	saw-dust
	+
	

	
	68c
	♂
	lob
	13 weeks
	3 guinea pigs, 2 rabbits
	saw-dust, hay
	+
	

	
	68d
	♀
	dwarf
	6 weeks
	2 rabbits
	saw-dust, hay
	+
	

	69. 
	69a
	♂
	dwarf lionhead
	11 weeks
	alone
	saw-dust
	+
	

	
	69c
	♂
	lob
	20 weeks
	alone
	saw-dust
	+
	

	
	69d
	♂
	dwarf lionhead
	10 weeks
	alone
	saw-dust
	+
	

	
	69g
	♂
	dwarf
	17 weeks
	alone
	saw-dust
	+
	

	
	70c
	♂
	dwarf
	11 weeks
	alone
	saw-dust, hay
	+
	

	
	70d
	♀
	dwarf
	11 weeks
	alone
	saw-dust, hay
	+
	

	71.
	71a
	♂
	dwarf
	7 weeks
	alone
	saw-dust, hay
	+
	

	
	71b
	♂
	dwarf
	7 weeks
	alone
	saw-dust, hay
	+
	

	
	72b
	♂
	dwarf
	20 weeks
	1 rabbit
	saw-dust, hay
	+
	

	
	72c
	♀
	dwarf
	7 weeks
	2 rabbits
	saw-dust, hay
	+
	

	73. 
	73a
	♀
	dwarf
	10 weeks
	2 rabbits
	hennep, hay
	+
	

	
	73b
	♂
	dwarf
	10 weeks
	2 rabbits
	hennep, hay
	+
	

	
	73c
	♀
	dwarf lionhead
	10 weeks
	2 rabbits
	hennep, hay
	+
	

	
	73d
	♂
	dwarf
	6 months
	2 rabbits
	hennep, hay
	+
	

	
	73g
	♂
	?
	6 months
	alone
	hennep, hay
	+
	

	
	74c
	♀
	dwarf
	7 weeks
	4 rabbits
	hennep, hay
	+
	

	
	75b
	♂
	dwarf
	16 weeks
	alone
	saw-dust
	+
	

	
	75c
	♀
	longhair lob
	16 weeks
	alone
	saw-dust
	+
	

	
	75d
	♀
	dwarf lionhead
	12 weeks
	alone
	saw-dust
	+
	

	
	75f
	♀
	dwarf
	6 weeks
	3 rabbits
	saw-dust
	+
	

	
	75g
	♂
	lob dwarf lionhead
	10 weeks
	alone
	saw-dust
	+
	

	
	75h
	♀
	dwarf
	8 weeks
	2 rabbits
	saw-dust
	+
	

	
	75i
	♀
	dwarf
	14 weeks
	alone
	saw-dust
	+
	

	
	75j
	♀
	dwarf
	10 weeks
	alone
	saw-dust
	+
	

	
	76c
	♀
	dwarf
	20 weeks
	1 rabbit
	saw-dust, hay
	+
	

	
	76e
	♂
	dwarf
	10 weeks
	2 rabbits, 1 guinea pig
	saw-dust, hay
	+
	

	
	77c
	♀
	lob
	12 weeks
	2 rabbits
	geperste houtkorrels, hay
	+
	

	
	77d
	♀
	?
	6 months
	alone
	geperste houtkorrels, hay
	+
	

	
	77e
	♀
	dwarf
	12 weeks
	2 rabbits
	geperste houtkorrels, hay
	+
	

	78. 
	78a
	♂
	dwarf
	18 weeks
	alone
	saw-dust, hay
	+
	

	
	78c
	♂
	dwarf
	16 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	78d
	♀
	dwarf lionhead
	20 weeks
	alone
	saw-dust, hay
	+
	

	
	78e
	♂
	dwarf
	20 weeks
	alone
	saw-dust, hay
	+
	

	
	78f
	♀
	dwarf
	20 weeks
	alone
	saw-dust, hay
	+
	

	
	79b
	♂
	lob
	3/4 year
	1 rabbit, 1 guinea pig
	saw-dust
	+
	

	
	80b
	♂
	dwarf
	12 weeks
	alone
	saw-dust, hay
	+
	

	
	80c
	♂
	dwarf
	8 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	80d
	♀
	dwarf
	8 weeks
	3 rabbits
	saw-dust, hay
	+
	

	81. 
	81a
	♀
	dwarf
	4 weeks
	3 rabbits
	geperste houtkorrels, hay
	+
	

	82.
	82a
	♀
	lob
	8 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	82b
	♀
	dwarf
	16 weeks
	alone
	saw-dust, hay
	+
	

	
	82c
	♀
	dwarf lionhead
	16 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	83b
	♀
	dwarf
	volwassen
	alone
	saw-dust, hay
	+
	

	
	83d
	♀
	dwarf
	12 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	83e
	♀
	lob dwarf
	8 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	84b
	♀
	lob
	10 weeks
	2 rabbits
	beech wood saw-dust, hay
	+
	

	85. 
	85a
	♂
	dwarf
	12 weeks
	alone
	saw-dust, hay
	+
	

	
	85c
	♂
	dwarf
	12 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	85e
	♂
	dwarf
	12 weeks
	1 rabbit 
	saw-dust, hay
	+
	

	
	86b
	♀
	dwarf lionhead
	10 weeks
	2 rabbits
	saw-dust, hay
	+
	

	
	86d
	♂
	lob lionhead
	10 weeks
	3 rabbits
	saw-dust, hay
	+
	

	
	86e
	♂
	dwarf lionhead
	16 weeks
	alone
	saw-dust, hay
	+
	

	87. 
	87a
	♂
	dwarf
	6 weeks
	2 rabbits
	geperste houtkorrels, straw, hay
	+
	

	
	87d
	♀
	dwarf
	6 weeks
	3 rabbits
	geperste houtkorrels, straw, hay
	+
	

	
	88b
	♀
	dwarf
	10 weeks
	7 rabbits, 1 guinea pig
	hennep strawoisel
	+
	diarrhea

	
	88e
	♂
	french lob
	6months-1 year
	alone
	hennep strawoisel
	+
	

	89. 
	89a
	♀
	french lob
	12 weeks
	2 rabbits
	hennep  
	+
	

	
	89d
	♂
	dwarf
	11 weeks
	1 rabbit, 1 guinea pig
	hennep
	+
	

	90.
	90a
	♂
	dwarf
	14 weeks
	alone
	saw-dust, hay
	+
	

	
	90b
	♂
	lob
	14 weeks
	alone
	saw-dust, hay
	+
	

	
	91b
	♂
	dwarf lionhead
	10 weeks
	2 rabbits
	saw-dust
	+
	





	Sex of sampled animals

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	105
	49.3
	49.3
	49.3

	
	female
	108
	50.7
	50.7
	100.0

	
	Total
	213
	100.0
	100.0
	



	Age groups of sampled animals

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	0 t/m 13 wkn
	122
	57.3
	57.3
	57.3

	
	14-26
	75
	35.2
	35.2
	92.5

	
	>26
	16
	7.5
	7.5
	100.0

	
	Total
	213
	100.0
	100.0
	





	Age in weeks of sampled animals

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	4
	1
	.5
	.5
	.5

	
	6
	5
	2.3
	2.3
	2.8

	
	7
	15
	7.0
	7.0
	9.9

	
	8
	18
	8.5
	8.5
	18.3

	
	9
	5
	2.3
	2.3
	20.7

	
	10
	35
	16.4
	16.4
	37.1

	
	11
	8
	3.8
	3.8
	40.8

	
	12
	31
	14.6
	14.6
	55.4

	
	13
	4
	1.9
	1.9
	57.3

	
	14
	16
	7.5
	7.5
	64.8

	
	15
	3
	1.4
	1.4
	66.2

	
	16
	30
	14.1
	14.1
	80.3

	
	17
	5
	2.3
	2.3
	82.6

	
	18
	2
	.9
	.9
	83.6

	
	20
	8
	3.8
	3.8
	87.3

	
	24
	1
	.5
	.5
	87.8

	
	26
	10
	4.7
	4.7
	92.5

	
	28
	1
	.5
	.5
	93.0

	
	36
	8
	3.8
	3.8
	96.7

	
	52
	2
	.9
	.9
	97.7

	
	78
	4
	1.9
	1.9
	99.5

	
	104
	1
	.5
	.5
	100.0

	
	Total
	213
	100.0
	100.0
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	Other species present in  the sampled animal’s cage

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	None / solely
	114
	53.5
	53.5
	53.5

	
	Other rabbit(s)
	79
	37.1
	37.1
	90.6

	
	(Other) rabbit(s) and guinea pig(s)
	20
	9.4
	9.4
	100.0

	
	Total
	213
	100.0
	100.0
	



	Is there exchange from bowls/food cups between cages

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	no exchange
	140
	65.7
	65.7
	65.7

	
	exchange
	73
	34.3
	34.3
	100.0

	
	Total
	213
	100.0
	100.0
	



	Mixing of animals

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	No
	60
	28.2
	28.2
	28.2

	
	yes
	153
	71.8
	71.8
	100.0

	
	Total
	213
	100.0
	100.0
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Number of rabbits sold / year

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	</=20
	21
	9.9
	9.9
	9.9

	
	21-50
	74
	34.7
	34.7
	44.6

	
	51-100
	72
	33.8
	33.8
	78.4

	
	>100
	46
	21.6
	21.6
	100.0

	
	Total
	213
	100.0
	100.0
	



	Origin of the rabbits

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Wholesaler
	71
	33.3
	33.3
	33.3

	
	Other
	127
	59.6
	59.6
	93.0

	
	Rarely  wholesaler
	15
	7.0
	7.0
	100.0

	
	Total
	213
	100.0
	100.0
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RECIPE SABOURAUD B AGAR:
Typical formula (g/l) Peptic digest of animal tissue 5.0; Pancreatic digest of casein 5.0; Dextrose 40.0; Agar 15.0; lnositol 10.0; Cycloheximide 0.2; Vitamin B 1.0; Depomycin 3.0

Quality Control
Sterility test 7 days at 30'C
Final pH at 20-25'C 5.6 r 0.2
Appearance Buff, opalescent gel

Growth performance
Controlstrains: C. albicans ATCC 10231
Test method: semi-quantitative
Criteria: recovery >80%


RECIPE MALTEXTRACT AGAR
MEA: Malt extract agar (Merck)
Typical formula: Malt extract 30 g, Peptone (from soya flour) 3 g, Agar 15 g
Final pH 5.6 ± 0.1 
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	10A
	68C
	68D
	69C
	69G
	70C
	70D
	80C

	sex
	♀
	♂
	♀
	♂
	♂
	♂
	♀
	♂

	breed/coat
	dwarf lionhead
	medium lob
	dwarf lionhead
	medium lob 
	dwarf 
	dwarf
	dwarf
	dwarf

	age (weeks)
	8
	13
	6
	20
	17
	11
	11
	8

	cage occupancy
	12 rabbits, 1 guinea pig
	2 rabbits, 3 guinea pigs
	2 rabbits
	alone
	alone
	alone
	alone
	2 rabbits

	bedding
	saw-dust, straw hay
	saw-dust, hay
	saw-dust, hay
	saw-dust
	saw-dust
	saw-dust, hay
	saw-dust, hay
	saw-dust, hay

	Cheyletiella
	-
	-
	-
	-
	-
	-
	-
	-

	hygiene
	good
	good
	good
	good
	good
	good
	good
	good

	colonies
	45
	46
	1
	2
	1
	1
	1
	1

	PCR 
	Arthroderma benhamiae complex
	Arthroderma benhamiae complex
	
	
	
	Arthroderma benhamiae complex
	
	Arthroderma benhamiae complex

	PCR store
	
	
	Arthroderma benhamiae complex
	Arthroderma benhamiae complex
	Arthroderma benhamiae complex
	
	Arthroderma benhamiae complex
	

	sold/year
	113
	100
	100
	50
	50
	30
	30
	30

	origin
	privately
	privately
	privately
	privately
	privately
	privately
	privately
	privately

	regular vet
	no
	no
	no
	no
	no
	no
	no
	no

	preventive treatment
	no
	no
	no
	no
	no
	no
	no
	no

	cleaning frequence (/week)
	3
	2
	2
	1
	1
	1
	2-3x
	2-3x

	cleaning liquid
	all-purpose cleaner
	all-purpose cleaner, ill: halamid
	all-purpose cleaner, ill: halamid
	halamid before new animals
	halamid before new animals
	all-purpose cleaner
	all-purpose cleaner
	all-purpose cleaner

	exchanging bowls/cups
	no
	no
	no 
	no
	no
	no
	no
	no
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	Crosstab gender * infected

	Count

	
	Infected
	Total

	
	+
	-
	

	gender
	male
	5
	100
	105

	
	female
	3
	105
	108

	Total
	8
	205
	213

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,580a
	1
	,446
	
	

	Continuity Correctionb
	,161
	1
	,688
	
	

	Likelihood Ratio
	,585
	1
	,444
	
	

	Fisher's Exact Test
	
	
	
	,494
	,345

	Linear-by-Linear Association
	,577
	1
	,447
	
	

	N of Valid Cases
	213
	
	
	
	

	a. 2 cells (50,0%) have expected count less than 5. The minimum expected count is 3,94.

	b. Computed only for a 2x2 table

	Symmetric Measures

	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	,052
	,446

	
	Cramer's V
	,052
	,446

	N of Valid Cases
	213
	

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.



Chi-squared test is invalid in a 2x2 table if the expected frequency in any one of the four cells is less than 5, Fisher’s exact test should be performed. Here: 2 cells have expected counts less than 5. Fisher’s exact test shows the two-tailed P value equals 0,494.  The association between sex and infection is considered to be not statistically significant.





	Crosstab species in the same cage * infected

	Count

	
	Infected
	Total

	
	+
	-
	

	species in the same cage
	solely
	4
	110
	114

	
	the same species
	2
	77
	79

	
	mixed species
	2
	18
	20

	Total
	8
	205
	213

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. 
(2-sided)

	Pearson Chi-Square
	2,504a
	2
	,286

	Likelihood Ratio
	1,891
	2
	,389

	Linear-by-Linear Association
	,697
	1
	,404

	N of Valid Cases
	213
	
	

	a. 3 cells (50,0%) have expected count less than 5. The minimum expected count is ,75.

	Symmetric Measures

	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	,108
	,286

	
	Cramer's V
	,108
	,286

	N of Valid Cases
	213
	

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.




Chi-squared test is invalid in a more than 2x2 table if the expected frequency in more than 20% of the cells is less than 5.  Here: 50% of the cells have counts less than 5.


	Crosstab animals sold/year * infected

	Count

	
	Infected
	Total

	
	+
	-
	

	sold / year
	</=20
	0
	21
	21

	
	21-50
	4
	70
	74

	
	51-100
	2
	70
	72

	
	>100
	2
	44
	46

	Total
	8
	205
	213

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1,612a
	3
	,657

	Likelihood Ratio
	2,352
	3
	,503

	Linear-by-Linear Association
	,060
	1
	,806

	N of Valid Cases
	213
	
	

	a. 4 cells (50,0%) have expected count less than 5. The minimum expected count is ,79.

	Symmetric Measures

	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	,087
	,657

	
	Cramer's V
	,087
	,657

	N of Valid Cases
	213
	

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.



Chi-squared test is invalid in a more than 2x2 table if the expected frequency in more than 20% of the cells is less than 5.  Here: 50% of the cells have counts less than 5.



	Crosstab origin (wholesale or not) * infected

	Count

	
	Infected
	Total

	
	+
	-
	

	wholesale or not
	Wholesale
	0
	71
	71

	
	No Wholesale
	8
	119
	127

	
	Sometimes Wholesale
	0
	15
	15

	Total
	8
	205
	213

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig.
 (2-sided)

	Pearson Chi-Square
	5,629a
	2
	,060

	Likelihood Ratio
	8,484
	2
	,014

	Linear-by-Linear Association
	1,709
	1
	,191

	N of Valid Cases
	213
	
	

	a. 3 cells (50,0%) have expected count less than 5. The minimum expected count is ,56.

	Symmetric Measures

	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	,163
	,060

	
	Cramer's V
	,163
	,060

	N of Valid Cases
	213
	

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.




Chi-squared test is invalid in a more than 2x2 table if the expected frequency in more than 20% of the cells is less than 5.  Here: 50% of the cells have counts less than 5.




	Crosstab exchange bowls/food cups * infected

	Count

	
	Infected
	Total

	
	+
	-
	

	exchanging bowls between cages
	no exchange
	8
	132
	140

	
	exchange
	0
	73
	73

	Total
	8
	205
	213

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. 
(2-sided)
	Exact Sig. 
(1-sided)

	Pearson Chi-Square
	4,334a
	1
	,037
	
	

	Continuity Correctionb
	2,898
	1
	,089
	
	

	Likelihood Ratio
	6,876
	1
	,009
	
	

	Fisher's Exact Test
	
	
	
	,053
	,032

	Linear-by-Linear Association
	4,314
	1
	,038
	
	

	N of Valid Cases
	213
	
	
	
	

	a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 2,74.

	b. Computed only for a 2x2 table

	Symmetric Measures

	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	,143
	,037

	
	Cramer's V
	,143
	,037

	N of Valid Cases
	213
	

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.




Chi-squared test is invalid in a 2x2 table if the expected frequency in any one of the four cells is less than 5, Fisher’s exact test should be performed.  Here: 1 cell has expected counts less than 5. Fisher’s exact test shows the two-tailed P value equals 0,053.  The association between exchanging bowl/food cups and infection is considered to be not statistically significant.




	Crosstab coupling * infected

	Count

	
	Infected
	Total

	
	+
	-
	

	coupling/combining of animals
	No
	2
	58
	60

	
	yes
	6
	147
	153

	Total
	8
	205
	213

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. 
(2-sided)
	Exact Sig. 
(1-sided)

	Pearson Chi-Square
	,041a
	1
	,839
	
	

	Continuity Correctionb
	,000
	1
	1,000
	
	

	Likelihood Ratio
	,042
	1
	,837
	
	

	Fisher's Exact Test
	
	
	
	1,000
	,599

	Linear-by-Linear Association
	,041
	1
	,839
	
	

	N of Valid Cases
	213
	
	
	
	

	a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 2,25.

	b. Computed only for a 2x2 table

	Symmetric Measures

	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	-,014
	,839

	
	Cramer's V
	,014
	,839

	N of Valid Cases
	213
	

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.



Chi-squared test is invalid in a 2x2 table if the expected frequency in any one of the four cells is less than 5, Fisher’s exact test should be performed.  Here: 1 cell has expected counts less than 5. Fisher’s exact test shows the two-tailed P value equals 1.000.  The association between coupling and infection is considered to be not statistically significant.
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	Group Statistics

	
	Infected
	N
	Mean
	Std. Deviation
	Std. Error Mean

	age in weeks
	+
	8
	11,75
	4,773
	1,688

	
	-
	205
	15,83
	13,148
	,918




	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	age in weeks
	Equal variances assumed
	,799
	,372
	-,875
	211
	,383
	-4,084
	4,670
	-13,289
	5,121

	
	Equal variances not assumed
	
	
	-2,126
	11,723
	,056
	-4,084
	1,921
	-8,281
	,113
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