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1. Abstract 

It is essential for prey species to be able to detect predators to avoid them. 

The sense of smell is used by a number of prey species for this purpose. 

The aim of the present study was to assess if one of the odourants that 

make up a predator odour is sufficient to induce a behavioural response in 

mice (Mus musculus). Two predator odourants were used, 2,2-

dimethylthietane and methyl-2-phenylethyl sulfide, which are both found in 

the secretions of natural predators of mice. An odourant found in fruits, n-

pentyl acetate, was also used. All three odourants were presented at a 

concentration that was a factor of 100 above the olfactory detection 

threshold of mice. Ten adult predator-naïve CD-1 mice were individually 

put in a two-compartment chamber one of which contained an odourant 

while the other contained a near-odourless solvent (diethyl phthalate). The 

results indicated that methyl-2-phenylethyl sulfide was actively avoided by 

the mice. Towards 2,2-dimethylthietane and n-pentyl acetate, in contrast, 

the mice behaved indifferently. Further, the results suggest a significant 

correlation between the number of switches between the two compartments 

of the test chamber and the test sessions when the animals were presented 

with n-pentyl acetate, but not when they were presented with the predator 

odourants. The results support the notion of an innate fear response towards 

the predator odourant methyl-2-phenylethyl sulfide in mice, but further 

studies with more animals and different concentrations of the odourants are 

necessary.  

2. Introduction 

It is fundamental for many species of animals to be able to detect and avoid 

predators in order to survive. To do so, prey species evolved different 

behaviours to facilitate the detection or avoidance of predators. There are 

several ways to detect predators such as hearing and vision, but olfaction is 

an often used sensory system for this purpose. Prey species react with 

adaptive behaviours to the chemical cues that the predator emits, such as 

urine, feces or secretion from specialised skin glands. It is also possible for 

the prey to identify the predator by olfactory cues. For nocturnal animals 

such as many rodents, the olfactory sensory system is essential. Therefore a 

variety of experimental studies have been performed to assess the response 

of rodents to olfactory cues of predators (Apfelbach et al., 2005). However, 

the odourants emitted by predators consist of various components. It is 

currently unknown whether the behavioural response of the prey animal is 

due to the complete mixture of components that make up a predator odour 

or to some components alone. It has been observed that the components 
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that constitute an odour might vary between individuals, and also in some 

species depending on the sex and season (Zhang et al., 2002). 

Odourants that make up a complete predator odour often contain sulphur 

which can be explained by the predators' diet, which includes a high 

proportion of meat (Nolte et al., 1994). The sulphurous odour that is 

emitted is a common by-product of protein digestion. Therefore the odour 

is also expressed in predator excretions such as urine or feces (Mason et al., 

1994). Nolte et al. (1994) concluded that sulphur-containing odourants are 

one of the ingredients that act as a repellent to many prey species. Although 

predator odours are specific to different species, odourants containing 

sulphur may act as either a repellent or an attractant depending on the 

species in question. Consequently, sulphur-containing odourants are 

important for both predator species and prey species (Mason et al., 1994). 

Prey species use different behavioural responses to predator emitted 

odours. When the house mouse (Mus musculus) detects feces or urine from 

the red fox (Vulpes vulpes) the response is to avoid these traces and in that 

way decreases the risk to encounter the predator. Another behavioural 

response in prey species to predator odour stimuli is freezing (Fanselow et 

al., 1987) which is when the animal immobilises its body and keeps 

completely still in the same spot (Osada et al., 2013). 

Not only can the predator odourant itself affect the behaviour of prey 

species, but also the concentration of the predator odourant. If the 

concentration of a predator odour component is too weak then an animal is 

not able to detect and recognise it (Takahashi et al. 2005). If an animal is 

exposed with a predator odourant continuously, then certain behaviours 

may decrease. If the predator odour component is high-concentrated then 

this behavioural change may occur quicker. Previous studies have shown 

that prey species can also show behaviours such as foraging, grooming and 

exploration of the surroundings if a predator odourant loses its intensity 

over time (Sullivan et al., 1985; Takahashi et al., 2005).  

Further, not only a predator odour can affect the behaviour of the prey, but 

also new environments and unfamiliar things can affect the behaviour. This 

phenomenon is called neophobia. Fear or shyness of novel and unfamiliar 

objects and situations is a fairly common behaviour in many species 

(Krueger et al., 2013; Travaini et al., 2013). A previous study on the Black 

rat (Rattus rattus) concluded that rats experience neophobia when 

presented with novel objects and new situations (Wallace and Barnett, 

1990). Similarly, Rosenbaum et al. (2009) showed that unfamiliar sounds 

and lights as well as human contact can affect the behaviour of mice. 
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Neophobia may occur with any detectable concentration of an odourant. 

Therefore it is essential to know the olfactory detection threshold of the 

species to be able to use appropriate concentrations of the odour 

components. 

It is still unclear whether the behavioural responses in mice towards 

predator odours are innate or not. One way to address this question is to test 

predator-naïve animals. Such animals have no experience with predators or 

predator odours and therefore allow for conclusions concerning innate 

responses (Fendt, 2006). Previous studies assessed the behavioural 

response in mice (Mus musculus) towards predator odours. Some of them 

suggest that there is an innate behavioural response in laboratory animals 

when detecting a predator odour (Nolte et al., 1994; Apfelbach et al., 2005; 

Takahashi et al., 2005). However, other studies suggest the opposite, that 

there is no innate response in mice towards predator odours (Dickman, 

1992; Hogg and File, 1994). Most of these prior experiments failed to 

include a non-predator odour, raising the possibility that the behavioural 

responses were due to neophobia and not to the odour itself. Hence, it is 

important to include a non-predator odour in the experiments. 

The purpose of the present study was to assess if a single component of a 

predator odour is sufficient to induce a behavioural response in mice (Mus 

musculus). Ten predator-naïve mice were presented with one unfamiliar 

fruity odourant and two unfamiliar predator odour components, found in 

secretions of natural predators of mice. The mice were tested to assess if 

they avoided, preferred, or were indifferent towards these three odour 

components.  

3. Material & methods   

3.1 Animals 

A total of ten adult male CD-1 

mice of approximately four 

months of age were used in the 

study (Figure 1). CD-1 mice are 

animals that derive from an 

outbred strain. The reason for 

using this outbred strain of mice 

was to use animals with a gene 

pool that is more similar to the 

wild type than that of an inbred 

strain would be. The experiments 
Figure 1. A male CD-1 mouse (Mus musculus) 
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were performed according to Swedish animal welfare laws and covered by 

an ethical permit authorised by the ethical committee at Linköping 

University (Dnr. 76/12).  

The mice were housed individually in transparent plastic rodent cages (40 x 

25 x 15 cm) supplied with food and water ad libitum. They were also 

provided with wood chips as bedding material, cardboard rolls as 

enrichment and nesting material in the shape of paper strips. The 

temperature in the room where the mice were kept was controlled at 22 ± 1 

ºC and they were allowed a diurnal rhythm of 12 hours of light (starting 

7:30 a.m.) and 12 hours of darkness (starting 7:30 p.m.) 

 

3.2. Odour stimuli 

The mice were exposed to three different odourants (Table 1) of which two 

are found in the secretions of natural predators of the mouse, and one is 

found in fruits. The odourants were presented at a concentration of a factor 

of 100 above the olfactory detection threshold of mice (Sarrafchi et al., 

2013). Therefore they were diluted with diethyl phthalate (DEP) which is 

an almost odour-less solvent (Table 1). This solvent was also presented 

together with one of the other odourants as a “blank” alternative in every 

test. All the odorants were obtained from Sigma-Aldrich, St Louis MO. 

 

 

 Systematic name Molecular structure CAS # 

 
1 

 
Diethyl phthalate 

 

 
84-66-2 

 
2 

 
2,2-dimethylthietane 

 

 
55022-72-5 

 
3 

 
Methyl-2-phenylethyl 

sulfide 
 

 
5925-63-3 

 
4 

 
N-pentyl-acetate 

 

 
628-63-7 

 

Table 1. The different odourants used in the study as well as their molecular structure. The odour-

less solvent presented first (1), thereafter the two predator odourants (2, 3) and at last the fruity 

odourant (4). 
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3.2.1. 2,2-dimethylthietane 

2,2-dimethylthietane is a sulphur-containing compound found in the anal 

gland secretions of domestic ferret (Mustela putorius furo) (Figure 2), 

Siberian weasel (Mustela sibirica), Stoat (Mustela erminea), mink (Mustela  

vison) (Figure 3) and steppe polecat (Mustela eversmanni) which are all 

natural predators of mice (Brinck et al., 1983; Zhang et al., 2002). This 

component has been found to be unique for the Mustela genus and has not 

been detected in other species in the Mustelidae family. The olfactory 

detection threshold of mice has been reported to be 3 ppt (parts per trillion) 

(Sarrafchi et al. , 2013).  

  

 

 

3.2.2. Methyl-2-phenylethyl sulfide 

Methyl-2-phenylethyl sulfide is a sulphur-containing compound found in 

the urine of both sexes in the red fox (Vulpes vulpes) (Figure 5) (Jorgenson 

et al., 1978). Foxes are also natural predators of mice (Apfelbach et al., 

2005). It has been found that mice can detect Methyl-2-phenylethyl sulfide 

at concentrations as low as 3 ppt (parts per trillion) (Sarrafchi et al., 2013).  

 

 

 

 

 

Figure 2. Domestic ferret (Mustela 

putorius furo) (Picture: Photographer 

“GaborfromHungary”)  

Figure 3. Mink (Mustela vison) (Picture: Photographer 

“Tsaiproject”) 

http://www.morguefile.com/archive#/?q=ferret&sort=pop&photo_lib=morgueFile
https://www.flickr.com/photos/tsaiproject/9371348505/
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3.2.3. N-pentyl acetate 

The fruity odourant, n-pentyl-acetate is found in various fruits (Maarse, 

1991) and resembles the smell of banana. The olfactory detection threshold 

of mice for this odourant is 5 ppt (parts per trillion) (Walker and 

O´Connell, 1986). 

3.3. Experimental set-up 

The mice were housed in a room that was separate from the experimental 

room. Subsequently the mice were individually collected and put in the 

experimental room for testing. Both rooms were under the same 

temperature condition. The mice were individually put in a two-

compartment chamber. The two-compartment chamber was a modified 

standard mouse cage which was transparent and divided equally in size by 

a vertical plexiglass wall attached to the lid. At the bottom of the plexiglass 

wall was a semicircular opening, big enough for mice to go through, but 

small enough so that the odourants did not spread to the other side. The 

floor was perforated which allowed the odourants, placed below the floor, 

to come through (Figure 6). The odourants were put in petri dishes with 

filter papers that were impregnated with 100 µL of one of the odourants or 

Figure 5. Red fox (Vulpes vulpes) (Picture: Photographer 

Rodney Campbell “AcrylicArtist”) 
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the blank solvent. The petri dishes 

were then placed under the 

perforated floor in each 

compartment (Figure7). 

The chamber was placed in a light 

tent to distribute the light evenly 

(Figure 8). This prevented the risk 

for biases to arise for any of the 

compartments. The testing room 

also had dimmed lights. Since mice 

are nocturnal animals, dimmed light 

generally makes them more active 

(Behney, 1936). 

After every test the chamber was 

cleaned with ethanol to avoid the 

odour from the previously tested 

mouse to remain. This was done to 

prevent changes in the behaviour of 

the mice due to other odours than the designated odourants in the petri 

dishes. Consequently three cages were used in a rotating scheme so there 

would be time for them to dry after cleaning. 

Figure 6. The two-compartment chamber 

with the perforated floor in position. 

Figure 7.The two-compartment chamber with 

the petri dishes impregnated with the 

odourants placed in its position. 

 

Figure 8. The 2-compartment chamber 

with a laboratory mouse placed inside the 

light tent. 
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3.4. Behavioural procedure 

In every test one side of the two-compartment chamber contained the blank 

solvent (diethyl phthalate) and the other side one of the odourants. All mice 

were exposed to every odourant six times each, three times on the left side 

and three times on the right side of the chamber. The reason for switching 

sides of the odourants was to prevent the mice from remembering which 

side contained an odour.  Therefore the odourants were different for each 

test session and the side of the compartment was randomised. Every mouse 

was tested only once per day.  

The mice were placed in the centre of the two-compartment chamber and 

thereafter the lid was closed and the observation started. Before the mice 

were exposed to the odourants three days of testing were performed with 

diethyl phthalate on both sides of the chamber. One reason for this was to 

ensure that the mice did not prefer one side of the chamber over the other 

due to other interference than the odourants. The second reason was to 

habituate the mice to the chamber prior to the critical tests with the 

odourants.  

After the fifth mouse was tested on a given testing day, the petri dishes and 

the filter papers were exchanged for new ones with another 100 µL of the 

odourant and the blank solvent. This was done to make sure that all mice 

were exposed to approximately the same concentration of the odourant. In 

the case of urination onto the filter papers the petri dishes and the filter 

papers were exchanged for new equipment. 

The duration that the mice spent in each compartment was recorded 

continuously for 10 minutes. Further, the number of switches between the 

two compartments was recorded as a measure of overall activity. Three 

stop watches were used, one to count the 10 minutes of recording and one 

stop watch for each side of the compartment to record the time the mice 

spent in each.  

3.5. Statistical analysis 

A two-tailed binomial test was used to assess whether the ratio between the 

number of animals spending more time in the odourised compartment and 

the number of animals spending more time in the blank (non-odourised) 

compartment differed from chance. The Wilcoxon test was used to assess 

whether the time that the animals spent in the odourised compartment 

differed from the time that they spent in the blank (non-odourised) 

compartment. Furthermore, the Spearman signed-rank correlation test was 

used to analyse if the number of switches between the compartments 

changed systematically across sessions. 
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4. Results 

4.1. Control condition 

 In the control sessions in which both sides of the compartment contained 

the near-odourless solvent diethyl phthalate the ratio of the mice spending 

more time in the left compartment to mice spending more time in the right 

compartment was 15/15 (Figure 9). Accordingly, there was no significant 

preference or avoidance of the mice for any of the two compartments 

(Binomial test, z=0,183, p > 0,05). The time that the mice spent in the two 

compartments was found to be almost identical, with 05:02/04:58 minutes 

(Figure 10) and thus did not differ significantly from each other (Wilcoxon 

test, p=0,696, p > 0,05).  

   

4.2. 2,2-dimethylthietane 

When the mice were presented with 2,2-dimethylthietane the ratio of the 

mice spending more time in the odour-less compartment to mice spending 

more time in the predator odour compartment was 34/26 (Figure 11). 

However, no significant difference between the two compartments was 

found (Binomial test, z=0,904, p >0,05). The mice did not spend 

significantly less time in the compartment containing the predator odourant 

compared to the near odour-less compartment (Wilcoxon test, p=0,664, p 

>0,05). The mice spent an average of 04:58/05:02 minutes exposed to the 

different odours (Figure 12).  

 

Figure 10. The average time (mean ± SD) spent 

in the two compartments when exposed to diethyl 

phthalate on both sides. 
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Figure 9. The ratio between the two 

compartments containing diethyl phthalate. The 

number of cases represents the number of test 

subjects that spent most time on one side over 

the other. 
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4.3. Methyl-2-phenylethyl sulfide 

When the mice were presented with methyl-2-phenylethyl sulfide the ratio 

of the mice spending more time in the odour-less compartment to mice 

spending more time in the predator odour compartment was 39/21 (Figure 

13). Thus, a significant difference between the two sides was found 

(Binomial test, z=2,19, p<0,05). However, the mice did not spend 

significantly less time in the compartment containing the predator odourant 

compared to the near odour-less compartment (Wilcoxon test, p=0,166, 

p<0,05). The time ratio the mice spent in the compartment containing the 

predator odourant and the odour-less compartment averaged 04:42/05:18 

minutes (Figure 14). 
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Figure 11. The ratio between the two 

compartments containing 2,2-dimethylthietane 

and diethyl phthalate. The number of cases 

represents the number of test subjects that 

spent most time on one side over the other. 

Figure 12. The average time (mean ±SD) spent in 

the two compartments when presented with 2,2-

dimethylthietane and diethyl phthalate 
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Figure 14. The average time (mean  ± SD) the 

mice spent exposed to methyl-2-phenylethyl 

sulfide and diethyl phthalate. 
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4.4. N-pentyl acetate 

When the mice were presented with n-pentyl acetate in one compartment 

and diethyl phthalate in the other compartment they spent more time in the 

compartment containing n-pentyl acetate with a ratio of 31/29 (Figure 15). 

There was no significant preference for or avoidance of n-pentyl acetate 

(Binomial test, z=0,129, p>0,05). The mice did not spend significantly 

more time in the compartment containing the fruity odourant compared to 

the near odour-less compartment (Wilcoxon test, p=0,367, p>0,05). The 

time ratio the mice spent in the compartment containing the fruity odourant 

and the odour-less compartment averaged 05:15/04:45 minutes (Figure 16). 

 

4.5. Switching between compartments 

The total number of switches that the mice performed during the three 

sessions with control condition (diethyl phthalate versus diethyl phthalate) 

was 1119. During the six sessions when the mice were exposed to n-pentyl 

acetate they switched side 1619 times in total, respectively 1506 times with 

2,2-dimethylthietane, and 1588 times with methyl-2-phenylethyl sulfide. 

The average number of switches decreased across sessions in all four 

conditions (Table 2). 

  

Figure 16. The average time (mean ÷ SD) the 

mice spent exposed to n-pentyl acetate and 

diethyl phthalate. 
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Figure 15. The ratio between the two 

compartments n-pentyl acetate and diethyl 

phthalate. The number of cases represents the 

number of test subjects that spent most time on 

one side over the other. 
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Stimuli 
Test Session 

1 2 3 4 5 6 

Control 
condition 

40,1 ± 11,8 39,0 ± 8,9 32,8 ± 10,7 - - - 

2,2-
dimethylthi

etane 
29,3 ± 7,1 24,2 ± 7,2  24,3 ± 5,8 23,9 ± 7,1 23,7 ± 4,7 25,2 ± 7,6 

Methyl-2-
phenylethyl 

sulfide 
30,8 ± 11,8 25,8 ÷ 7,6 27,7 ± 7,6 26,2 ± 8,6 26,0 ± 6,3 22,3 ±7,3 

N-pentyl-
acetate 

30,0 ± 8,1 29,5 ±7,3 26,6 ± 7,6 26,0 ± 7,5 25,3 ± 5,5 24,9 ± 6,7 

 

4.5.1. Switches between compartments with 2,2-dimethylthietane 

When the mice were presented with 2,2-dimethylthietane, no significant 

correlation between the number of switches and the test sessions was found 

(Spearman correlation test, p(0,207) > 0,05,  r= -0,165) (Figure 17). 

 

 

  

Table 2. Average number of switches (mean ± SD) per test session for a given odourant. 

Figure 17. The number of switches in the six test sessions presented 

with 2,2-dimethylthietane. The diamonds represent the mice in each 

session.  
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4.5.2. Switches between compartments with methyl-2-phenylethyl 

sulfide 

When the mice were presented with methyl-2-phenylethyl sulfide no 

significant correlation between the number of switches and the test sessions 

was found (Spearman correlation test, p(0,05) ≥ 0,05, r=-0,254 (Figure 18). 

 

 
 

4.5.3. Switches between compartments with n-pentyl acetate 

When the mice were presented with n-pentyl acetate a significant 

correlation between the number of switches and the sessions was found 

(Spearman correlation test, p(0,041) < 0,05, r=-0,264) (Figure 19). 

  

Figure 18. The number of switches in the six test sessions presented with 

methyl-2-phenylethyl sulfide. The diamonds represent the mice in each 

session.  

Figure 19. The number of switches in the six test sessions with n-

pentyl acetate. The diamonds represent the mice in each session. 
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5. Discussion 

When the mice were presented with methyl-2-phenylethyl sulfide, a 

predator odour component found in the red fox (Vulpes vulpes), the mice 

showed a significant avoidance of the predator odourant (Figure 13, 

Binomial test). The mice did neither avoid nor prefer the predator odour 

component 2,2-dimethylthietane found in the genus Mustela. Finally, when 

presented with n-pentyl acetate, the fruity odourant, the behavioural 

response of the mice was indifferent.  

As previously mentioned neophobia towards novel objects and unfamiliar 

situations is a fairly common behaviour in many species (Krueger et al., 

2013; Travaini et al., 2013). This phenomenon could explain some of the 

behaviours of the mice in the present study. The mice were tested for three 

days prior the odourants with only the blank stimulus in both compartments 

(diethyl phthalate) to habituate the mice to the two-compartment chamber. 

The mice did not show any preference or avoidance towards any of the two 

compartments (Figure 9), suggesting that the behavioural responses of the 

mice when exposed to the three odourants were due to the odour 

components alone and not due to fear of the unfamiliar situation. Also the 

number of switches during the three control days was higher than during 

the critical tests with the odourants. This suggests that the number of 

switches is an indicator of the habituation process. 

As described previously, predator odour components are usually sulphur-

containing because of the meat consumption of the predator, and therefore 

these predator odourants can act as repellents towards prey species. Despite 

the sulphur content, no significant behavioural response was found in the 

mice when exposed to 2,2-dimethylthietane, although the genus Mustela 

comprises a group of species that have mice as one of their main foods 

sources (Brinck et al., 1983; Zhang et al., 2002). The concentrations of the 

odourants used in the present study were a factor of 100 above the olfactory 

detection threshold of the mice. Therefore it is unlikely that the 

concentration of the predator odourants was too low. The results therefore 

may be interpreted that mice do not possess an innate response of potential 

danger for this odourant, although more studies with different 

concentrations of the odourant are needed to conclude this.  

In 39 out of 60 cases the mice spent more time on the blank side compared 

to the side containing methyl-2-phenylethyl sulfide (Figure 13), which 

indicates a significant avoidance of the predator odourant. Since the red fox 

(Vulpes vulpes) is a natural predator of the mouse (Apfelbach et al., 2005) 

this may be the reason why the mice avoided the odourant. However, the 
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results also show that the average time the mice spent in the two 

compartments did not differ significantly (Figure 14, Wilcoxon test). The 

lack of a significant difference in the average times for both of the predator 

odour components can be due to a few aberrant trials in which individual 

mice spent an unusually long time on the odourised side. Nevertheless, the 

results may be interpreted that the mice possess an innate fear response 

towards methyl-2-phenylethyl sulfide, but further studies with more 

animals and different concentrations of the odour are necessary.  

Regarding the fruity odour component (n-pentyl acetate) the mice spent 31 

out of 60 cases on the side of the chamber containing n-pentyl acetate. 

Thus, the mice neither avoided nor preferred it. A prior study Blixt (2012) 

showed that mice were repelled by the smell of n-pentyl acetate and 

avoided it. Although when that study was performed the olfactory detection 

threshold for this odourant was unknown and Blixt used a 1000-fold higher 

concentration than the concentration used in the present study. Therefore 

the results were more likely to be due to neophobia towards the high-

concentrated odourant. Since the mice were indifferent towards the fruity 

odourant, this indicates that the mice did not experience neophobia that 

would interfere with the study. Subsequently it is also not likely that the 

avoidance of methyl-2-phenylethyl sulfide by the mice was due to 

neophobia.  

When the mice were exposed to n-pentyl acetate (fruity odourant) the 

number of switches correlated negatively with the test sessions. This 

suggests that the number of switches decreased from session to session. 

However, when presented with the two predator odourants, 2,2-

dimethylthietane and methyl-2-phenylethyl sulfide there was no significant 

correlation between the number of switches and the test sessions. During 

the three control tests (diethyl phthalate vs. diethyl phthalate) the average 

number of switches decreased from session to session. Thus, a decrease in 

switches across sessions can be interpreted as the mice are getting 

habituated to the stimuli. Although the mice did not get habituated to the 

predator odourants, this may suggest that the mice might have an innate 

response towards both odourants, but further studies are necessary.  

The low number of mice may have affected the results by a few outliers. 

Also when the mice were exposed to methyl-2-phenylethyl sulfide some of 

the mice showed signs of freezing behaviour. When they were put in the 

two-compartment chamber they ran to the blank side of the chamber. They 

stayed there for at least 2 minutes before they dared to explore the chamber 

or even execute other behaviours such as grooming. 
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To assess if these predator odourants are sufficient to evoke a behavioural 

response in mice more studies need to be done. In future studies the 

number of animals should be higher since the individual behavioural 

responses can differ to a large extent and they should also be presented 

with different concentrations of the odourants. 

5.1 Societal & ethical considerations  

As mentioned previously, the present study was performed according to the 

Swedish welfare law regarding rodents (mice) as laboratory animals and 

approved by the Ethical committee at Linköping University.  

These types of studies can give not only knowledge about the behavioural 

responses of mice towards different predator odour components, but also 

give valuable knowledge for developing harmless repellents to rodents, 

instead of using rat poisons to get rid of mice or rats that are regarded as 

vermin. A prior study concluded that impregnating predator odourants on 

crops could work as repellents for a long time period against voles 

(Sullivan et al., 1988). 

6. Conclusion 

In conclusion, the mice significantly avoided the red fox odourant (methyl-

2-phenylethyl sulfide). The mice showed no significant avoidance of the 

second predator odourant, 2,2-dimethylthietane. The fruity odour was 

neither preferred nor rejected by the mice. 

When the mice were presented with n-pentyl acetate the number of 

switches decreased significantly from session to session. This was not the 

case with 2,2-dimethylthietane and 2-phenylethyl sulfide, for which no 

significant correlation between the number of switches and the test sessions 

was found. Further, a decrease in number of switches across sessions may 

suggest that the mice are getting habituated to the stimuli.  

In order to conclude if these predator odour components are sufficient to 

induce a behavioural response in mice, more studies have to be done with a 

higher number of animals and with different concentrations. 
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