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Abstract. It was found that the inclusion of water enriched with 
molecular hydrogen in the diet of animals increased the overall proportion 
of active behavior. According to the form of behavior "moving around the 
cage", it was found that males and females of the experimental group spent 
more time than animals of the control group. Males of the experimental 
group were 24% more active at night, and females were 60% more active 
than in the control group. In the daily dynamics, the period of activity of 
animals in the experimental group was from 19:00 to 8:00, and in the 
control group-from 22:00 to 8:00. In the daily balance according to the 
form of behavior "moving around the cage", chinchillas of the 
experimental group spent 5% more than in the control group. 

1 Introduction 
The long-tailed chinchilla (Chinchilla lanigera) - is a rodent native to South America. In the 
wild, they have almost completely disappeared, and their small colonies are preserved only 
in Chilean nature reserves [1]. All over the world, chinchillas are raised on farms for fur 
production, kept as laboratory and domestic animals [2-6]. Chinchillas are characterized by 
a crepuscular lifestyle, since they are most active at night [7-9]. Currently, to increase 
productivity and maintain animal health, antioxidants are increasingly introduced into feed 
– natural inhibitors of free radical oxidation [10-14]. Molecular hydrogen also belongs to 
such substances [15-18].  

Molecular hydrogen is an antioxidant with favorable physicochemical properties for the 
body, is electrically neutral and has a lower molecular weight in comparison with oxygen 
[19, 20]. Molecular hydrogen can easily penetrate cell membranes, the nucleus, and 
mitochondria [21]. In addition, molecular hydrogen does not have a negative effect on the 
physiological processes occurring both inside the cell and on the parameters of the body as 
a whole (temperature, blood pressure, pH) [22]. 
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Molecular hydrogen (H2) is an effective and non-toxic molecule, having the capacity to 
neutralize active oxygen species [23-26]. The biological properties of H2 were first studied 
in 1970 [27]. In 1975, M. Dole published an article in the journal Science that hyperbaric 
hydrogen therapy reduced the size of tumors in hairless mice [28]. Numerous studies have 
shown that molecular hydrogen has an effect in the treatment of neurological diseases, 
including brain damage, Alzheimer's disease, Parkinson's disease, and so on [29-32]. 
Studies conducted by K. Nagata confirmed that copious consumption of molecular 
hydrogen-rich water (HRW) reduced oxidative stress in the brain and prevented induced 
stress in mice caused by physical isolation of animals [33]. 

Molecular hydrogen can be introduced in various ways: inhaling H2; with water; 
enriched with molecular hydrogen; taking molecular hydrogen baths; using eye drops with 
molecular hydrogen [34-38]. Enriching the body with H2 increases the concentration of the 
hydrogen antioxidant in the blood [39]. Sometimes reception HRW can have more effecting 
result than inhalation of H2, although the concentration of molecular hydrogen in water is 
less than when inhaled [40-42]. Saturation HRW molecular hydrogen reaches a peak 
concentration of 5 - 15 minutes and returned to baseline values at the expiration of 45 - 90 
minutes after reception [43]. Excess molecular hydrogen is eliminated from the body 
through the lungs [44]. Taking into account the numerous advantages of molecular 
hydrogen, it is worth noting that it is also a radio protective agent [45-48]. In the 
ethological aspect, the effect of HRW has not been studied, therefore, the purpose of our 
work was to identify the effect of HRW on the behavioral adaptation of the long-tailed 
chinchilla in conditions of cage keeping. 

2 Materials and methods 

For the ethological study, ten pairs of clinically healthy male and female Chinchilla 
lanigera two months of age with an average weight of 268 grams were selected. The 
animals were housed in pairs in separate cages at a constant temperature (19±2 ° C) with 
12-hour day/night cycles and free access to food and water. Feeding was carried out in 
plenty of granulated compound feed for chinchillas. 

Wooden blocks were placed in each cage for grinding the incisors. Watering of both 
groups of animals was carried out by an automatic watering system with the only difference 
that an apparatus for generating HRW "Lourdes HS-81" was connected to the automatic 
watering system of the experimental group. The concentration of molecular hydrogen at the 
outlet of the nipple drinkers of the experimental group was 0.1-1.1 ppm, depending on the 
operating mode of the apparatus. The apparatus for generating H2 was turned on twice a 
day (H2 generation mode) in the morning and in the evening for 30 minutes, until the timer 
turned off, the rest of the time it worked in standby mode. 

After 10 months of keeping in the experimental conditions, an ethological study was 
carried out by the method of remote observation for 24 hours using a video system with 
four infrared cameras, which made it possible to conduct remote observation of the 
behavior of animals during the day, including day and night. It is important to note that this 
research method excluded the presence of an observer. When observing chinchillas, the 
application “Multitimer” version 2.6.1.217 was used. The digital material was processed by 
the method of variation statistics using the MsExcel program. To identify statistically 
significant differences, the Student-Fisher test was used. 
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3 Results and discussion 
Studies have shown that the inclusion of water enriched with molecular hydrogen with a 
hydrogen concentration of 0.1-1.1 ppm in the diet of a small long-tailed chinchilla under 
cage conditions influenced various forms of animal behavior during the day. For inactive 
forms of behavior, such as sleep, naps, rest, it was found that in the small long-tailed 
chinchilla, males and females of the control group spent an average of 57 minutes for sleep 
at night, and in the experimental group it was 40% less (23 minutes) (Table 2) The animals 
slept in the daytime on average 85% longer than at night (Table 2). In terms of sleep 
duration, the peak was recorded in males in the control group at 12 noon and was 46 
minutes per pattern, and in males in the experimental group - at 13 hours (46 minutes). In 
the females of the experimental group, the peak in sleep duration was recorded at 13 hours 
and amounted to 41 minutes, and in the control group in females, the maximum sleep 
duration fell on 16 hours (40 minutes). The chinchillas of the control group spent 23% of 
the daily time for sleep, and 20% of the daily time in the experimental group (Fig. 11). On a 
nap in both groups, the animals spent an average of 159 minutes in the daytime and at night 
(Table 1, 2). In daily dynamics, the peak of this indicator in both groups fell at night 
(20:00) and was 28 minutes in males in the control group, and 42 minutes in the 
experimental group, and 43 minutes in females in the control and experimental groups. In 
the daily balance, naps in both groups in males accounted for 20% of the daily time in 
females - 24% (Fig. 11). For rest, the males of both groups spent 15% of the daytime (Fig. 
5) and 37% of the night time (Fig. 7). The maximum value in the control group was 
recorded at 1 hour and was 41 minutes, and in the experimental group at 24 hours - 33 
minutes. Females of the control group spent 2 hours 28 minutes on rest during the daytime, 
and in the experimental group they spent 19% less daytime (Table 1). 

By active forms of behavior (feeding, autocoprophagia, grooming, grooming a partner, 
taking water, moving around the cage, gnawing a wooden block, gnawing a cage net, 
gnawing a wooden shelf, taking a bolus, communicating with each other, stretching, 
scratching, communicating with chinchillas of a neighboring cells) in males of the control 
group in the daily balance accounted for 30%, and in males in the experimental group - 
33% of the time (Fig. 9). In females of the control group, this indicator was 21%, and in the 
experimental group - 31% of the daily time (Fig. 10). The males of the control group spent 
436 minutes on active behavior per day, while in the experimental group they spent 10% 
more time. In females, active behavior in the control group spent 298 minutes of the daily 
time, and in the experimental group it took 33% more daily time (p˂0.05) (Table 3). 

The males of the experimental group spent 55% more time on moving around the cage 
in the daytime than the males of the control group - 24 minutes, and in the females of the 
experimental group this indicator was 59% higher than that of the females of the control 
group - 14 minutes. On average, during the day in the control group, the animals moved 
around the cage for 19 minutes from daytime, and in the experimental group, they moved 
56% more (p˂0.05) (Table 1). At night, there was an increase in activity according to this 
indicator in the control group by 77%, and in the experimental group - by 67% compared 
with the daytime (Table 2). The males of the experimental group were 24% more active 
than the males of the control group at night, and the females were 60% more active than the 
females of the control group (40 minutes) (Table 2). In the diurnal dynamics, the period of 
activity of animals in the experimental group fell from 19:00 to 08:00 (on average 12 
minutes), and in the control group from 22:00 to 8:00 (on average 6 minutes). In males in 
the control group, the maximum value was detected at 23:00 and amounted to 21 minutes 
per pattern. In the experimental group, the peak was recorded at 1 hour (21 minutes) (Fig. 
3). In the diurnal dynamics of the behavior of females in the control group, according to 
this indicator, the peak of activity was recorded at 2 hours and amounted to 6 minutes; in 
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the experimental group, the maximum value was detected at 22 hours (18 minutes) (Fig. 4). 
In the daily balance according to the form of behavior "moving around the cage", the males 
of the experimental group spent 15% of the time, which is 5% more than in the control (Fig. 
9). Females of the experimental group spent 9% of the time in the daily balance according 
to the form of behavior "moving around the cage", which is 5% more than in the control 
group (4% of the daily time) (Fig. 10). 

Table 1. Monitoring of chinchilla behavior during the day, minutes. 

indicator 

group 

control experimental 

males females overall males females overall 

sleep 280±24.0 268±33.7 274±19.6 276±20.3 253±15.1 264±12.5 

nap 175±15.1 185±14.7 180±10.1 160±10.9 163±41.3 161±20.1 

rest 113±14.6 148±37.6 131±19.9 111±9.6 121±20.4 116±10.8 
general inactive 

behavior 568±20.0 601±16.2 584±13.3 546±14.6 536±32.5 541±16.9 

nibbling the cage 
mesh 6.4±1.46 8,2±2.83 7.3±1.53 8.3±1.73 17.3±4.86 12.8±2.85 

feed intake 30.6±5.44 25.5±4.07 28.0±3.31 23.7±4.29 32.5±4.33 28.1±3.23 

autocoprophagia 47.0±9.73 43.2±10.35 45.1±6.72 44.0±12.92 46.0±9.24 45.0±7.49 

water intake 2.9±0.52 3.2±1.11 3.0±0.58 2.0±0.46 5.5±3.27 3.8±1.66 

grooming partner 3.4±1.32 1.8±0.72 2.6±0.76 5.8±2.81 8.9±3.39 7.3±2.14 

grooming 21.9±2.05 16.4±3.68 19.2±2.19 27.7±4.46 18.9±5.15 23.3±3.53 
moving around 

the cage 23.6±4.03 13.5±2.40 18.5±2.78* 52.5±15.06 32.6±10.07 42.6±9.16* 

gnawing on a 
wooden shelf 10.5±5.75 2.2±1.42 6.3±3.12 2.7±1.12 2.6±2.41 2.7±1.25 

communication 
with each other 0.1±0.09 0.1±0.10 0.1±0.06 0.5±0.18 2.7±2.39 1.6±1.19 

sipping 0.6±0.21 0.3±0.13 0.5±0.12 0.6±0.19 2.7±2.24 1.6±1.12 

scratching 2.2±0.53 1.9±0.37 2.1±0.31 2.7±0.72 4.8±2.67 3.8±1.35 
gnawing a block 

of wood 1.1±0.69 2.1±2.03 1.6±1.02 2.3±0.58 6.0±2.56 4.2±1.38 

communication 
with the 

chinchillas of the 
neighboring cage 

1.6±0.80 0.7±0.28 1.1±0.42 1.1±0.48 3.2±2.11 2.2±1.08 

general active 
behavior 152±20.0 119±16.2 136±13.3 174±14.6 184±32.4 179±16.8 

Note: here and below * - the difference between the control and experimental group with a reliability 
of p˂0.05 

According to the feeding behavior, which included such forms as food intake, water 
intake and autocoprophagia, it was found that throughout the entire time the animals 
periodically showed this type of activity. The maximum value in animals of both groups 
was recorded at 9:00, but in the experimental group the feeding behavior was longer and 
amounted to 16 minutes, which is 3.2 minutes more than in the control. 

According to the form of “food intake” behavior, feeding activity in Chinchilla lanigera 
was observed throughout the entire daily time, while the maximum value in males in the 
experimental group was at 06:00 and was 9 minutes, and in the control group at 15:00 (8 
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According to the feeding behavior, which included such forms as food intake, water 
intake and autocoprophagia, it was found that throughout the entire time the animals 
periodically showed this type of activity. The maximum value in animals of both groups 
was recorded at 9:00, but in the experimental group the feeding behavior was longer and 
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According to the form of “food intake” behavior, feeding activity in Chinchilla lanigera 
was observed throughout the entire daily time, while the maximum value in males in the 
experimental group was at 06:00 and was 9 minutes, and in the control group at 15:00 (8 

minutes). Females were most active in food intake in the experimental group at 05:00 (9 
minutes), and in the control group at 06:00 (7 minutes). During the daytime, the animals 
spent an average of 28 minutes on food consumption (Table 1). At night, males spent 45 
minutes on food intake in the control group, and 6% more in the experimental group. For 
females, taking food at night in the control group was 53 minutes, and in the experimental 
group it was 15% longer. During the day, chinchillas in the experimental group spent 83 
minutes on food intake, and 6% less in the control group (Table 3). 

Table 2. Monitoring of chinchilla behavior during the night, minutes. 

indicator 

group 

control experimental 

males females overall males females overall 

sleep 47.3±20.04 66.1±24.54 56.7±15.26 18.1±5.73 28.9±10.07 23.5±5.75 

nap 118±22.6 161±26.9 139±18.0 125±13.4 187±39.3 156±22.1 

rest 273±53.6 317±42.8 295±33.1 270±43.2 247±18.4 259±22.5 

general inactive behavior 438±48.1 543±21.7 491±30.4 414±42.8 463±32.8 438±26.7 

nibbling the cage mesh 38.5±15.31 14.2±1.97 26.3±8.33 13.7±4.74 16.1±4.89 14.9±3.24 

feed intake 44.8±8.38 53.0±6.70 48.9±5.24 48.2±6.49 61.5±2.90 54.8±4.01 

autocoprophagia 6.2±1.59 7.3±3.77 6.8±1.94* 1.9±0.72 2.1±1.06 2.0±0.60* 

water intake 6.3±1.34 7.4±0.67 6.8±0.73 5.9±0.83 6.3±0.54 6.1±0.47 

grooming partner 4.2±0.69 5.4±1.21 4.8±0.69 3.3±0.92 7.9±2.35 5.6±1.41 

grooming 21.3±3.41 17.1±3.01 19.2±2.25 31.2±13.73 20.4±2.45 25.8±6.82 

moving around the cage 121±32.8 40.2±12.31 80.4±21.27 158±36.3 99.9±31.49 129±24.6 
gnawing on a wooden 

shelf 13.4±5.77 3.5±3.21 8.5±3.52 3.7±3.05 2.5±2.15 3.1±1.77 

communication with each 
other 0.6±0.50 0.3±0.25 0.4±0.27 0.4±0.17 0.9±0.43 0.6±0.24 

sipping 0.1±0.09 0.2±0.08 0.2±0.06 0.2±0.08 0.2±0.09 0.2±0.06 

scratching 1.8±0.32 1.3±0.14 1.5±0.18 2.1±0.57 1.5±0.32 1.8±0.32 

gnawing a block of wood 23.0±6.28 26.7±17.17 24.8±8.64 36.5±13.96 36.7±13.89 36.6±9.28 
communication with the 

chinchillas of the 
neighboring cage 

1.0±0.39 0.3±0.26 0.6±0.25 1.6±0.69 1.0±0.92 1.3±0.55 

general active behavior 282±48.1 177±21.7 229±30.4 307±42.8 257±32.8 282±26.7 

According to the form of “water intake” behavior, food activity in chinchillas was 
observed throughout the entire daily time, while in males the maximum duration of water 
consumption was 1 minute and in the experimental group it was at 23:00, and in the control 
group - 06:00. In terms of water consumption, the females showed the greatest activity at 
06:00 and in terms of duration in the experimental group it was 1 minute, and in the control 
group - 2 minutes. In the daytime, the animals spent an average of 3 minutes for drinking 
(Table 1), and at night for 6 minutes (Table 2). In the daily balance, Chinchilla lanigera 
spent 1% of the time on water intake (Fig. 11). 

According to the form of “autocoprophagia” behavior, activity in the diurnal dynamics 
is observed from 08:00 to 19:00 hours, while in males the maximum duration of bolus 
eating falls at 09:00 on average for 11-12 minutes. In females, the feeding activity of eating 
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a bolus is manifested from 07:00 to 19:00, while the peak of activity is observed in the 
control group at 08:00 and is 8 minutes per pattern, and in the experimental group - 09:00 
(15 minutes). During the daytime, animals spend an average of 6% of the time on bolus 
consumption (Fig. 5, 6). At night, the Chinchilla lanigera of the control group spent an 
average of 7 minutes on bolus consumption, and in the experimental group it spent 71% 
less time (p˂0.05) (Table 2). In the daily balance, Chinchilla lanigera spent 4% of the time 
on receiving a bolus in the control group, and 3% in the experimental group (Fig. 11). 

Table 3. Monitoring the behavior of chinchillas during the daily time, minutes. 

indicator 

group 

control experimental 

males females overall males females overall 

sleep 328±27.7 334±50.5 331±27.2 295±23.4 282±14.5 289±13.1 

nap 293±30.9 347±35.2 320±23.9 285±22.5 350±46.1 317±26.5 

rest 384±54.6 461±76.8 422±46.3 378±49.3 366±19.0 372±26.0 
general inactive 

behavior 1004±44.3 1142±27* 1073±34* 958±34.3 997±21.2* 978±20* 

nibbling the cage mesh 45.0±15.53 22.5±4.46 33.8±8.49 22.2±5.58 33.6±7.25 27.9±4.72 

feed intake 76.3±12.10 78.7±9.43 77.5±7.25 72.0±6.29 94.1±3.32 83.0±4.98 

autocoprophagia 53.4±11.27 50.6±10.0 52.0±7.12 46±13.3 49±10.1 47.4±7.90 

water intake 9.3±1.20 10.7±1.46 10.0±0.92 8.1±1.27 12.0±3.21 10.0±1.75 

grooming partner 7.7±1.84 7.4±1.89 7.6±1.25 9.1±3.10 16.9±4.60 13.0±2.91 

grooming 43.2±2.57 33.7±2.26 38.5±2.26 59±16.5 39.4±7.07 49.2±9.07 

moving around the cage 144±34.9 54±14.0 99.0±23.3 210±40.5 133±40.2 172±29.8 
gnawing on a wooden 

shelf 24.1±10.13 5.9±3.38 15.0±5.88 6.6±2.76 5.3±2.67 5.9±1.82 

communication with 
each other 0.9±0.46 0.6±0.25 0.7±0.25 1.1±0.43 3.8±2.15 2.4±1.13 

sipping 0.9±0.29 0.7±0.21 0.8±0.17 0.9±0.32 3.0±2.18 2.0±1.09 

scratching 4.1±0.58 3.4±0.29 3.8±0.33 4.8±0.80 6.4±2.61 5.6±1.32 
gnawing a block of 

wood 24.3±6.59 29±18.8 27±9.4 39±14.2 42.8±14.32 40.9±9.53 

communication with the 
chinchillas of the 
neighboring cage 

2.8±1.03 1.1±0.43 2.0±0.59 2.8±1.17 4.4±2.16 3.6±1.19 

general active behavior 436±44.3 298±26.7* 367±33.5* 482±34.3 443±21.2* 462±20.1* 

According to the form of behavior “gnawing the cage net”, it was revealed that males in 
the control group spent 3% of the daily time, in the experimental group - 2% (Fig. 9), and in 
females in both groups, 2% each (Fig. 10). In males of the control group, on average, it 
took 6 minutes of daytime to gnaw at the cage mesh, while in males in the experimental 
group it took 23% more (Table 1). Females of the control group spent 8 minutes of daytime 
according to this indicator, and in the experimental group it was 53% more (Table 1). At 
night, the activity in this form of behavior in comparison with the daytime in the control 
group increases, in males by 83%, in females by 42% of the time (Table 2). In the 
experimental group, this indicator in males increases by 39% of the time, and in females it 
decreases by 7% (Table 2). In the diurnal dynamics of the behavior of males, there is a peak 
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a bolus is manifested from 07:00 to 19:00, while the peak of activity is observed in the 
control group at 08:00 and is 8 minutes per pattern, and in the experimental group - 09:00 
(15 minutes). During the daytime, animals spend an average of 6% of the time on bolus 
consumption (Fig. 5, 6). At night, the Chinchilla lanigera of the control group spent an 
average of 7 minutes on bolus consumption, and in the experimental group it spent 71% 
less time (p˂0.05) (Table 2). In the daily balance, Chinchilla lanigera spent 4% of the time 
on receiving a bolus in the control group, and 3% in the experimental group (Fig. 11). 

Table 3. Monitoring the behavior of chinchillas during the daily time, minutes. 

indicator 

group 

control experimental 

males females overall males females overall 

sleep 328±27.7 334±50.5 331±27.2 295±23.4 282±14.5 289±13.1 

nap 293±30.9 347±35.2 320±23.9 285±22.5 350±46.1 317±26.5 

rest 384±54.6 461±76.8 422±46.3 378±49.3 366±19.0 372±26.0 
general inactive 

behavior 1004±44.3 1142±27* 1073±34* 958±34.3 997±21.2* 978±20* 

nibbling the cage mesh 45.0±15.53 22.5±4.46 33.8±8.49 22.2±5.58 33.6±7.25 27.9±4.72 

feed intake 76.3±12.10 78.7±9.43 77.5±7.25 72.0±6.29 94.1±3.32 83.0±4.98 

autocoprophagia 53.4±11.27 50.6±10.0 52.0±7.12 46±13.3 49±10.1 47.4±7.90 

water intake 9.3±1.20 10.7±1.46 10.0±0.92 8.1±1.27 12.0±3.21 10.0±1.75 

grooming partner 7.7±1.84 7.4±1.89 7.6±1.25 9.1±3.10 16.9±4.60 13.0±2.91 

grooming 43.2±2.57 33.7±2.26 38.5±2.26 59±16.5 39.4±7.07 49.2±9.07 

moving around the cage 144±34.9 54±14.0 99.0±23.3 210±40.5 133±40.2 172±29.8 
gnawing on a wooden 

shelf 24.1±10.13 5.9±3.38 15.0±5.88 6.6±2.76 5.3±2.67 5.9±1.82 

communication with 
each other 0.9±0.46 0.6±0.25 0.7±0.25 1.1±0.43 3.8±2.15 2.4±1.13 

sipping 0.9±0.29 0.7±0.21 0.8±0.17 0.9±0.32 3.0±2.18 2.0±1.09 

scratching 4.1±0.58 3.4±0.29 3.8±0.33 4.8±0.80 6.4±2.61 5.6±1.32 
gnawing a block of 

wood 24.3±6.59 29±18.8 27±9.4 39±14.2 42.8±14.32 40.9±9.53 

communication with the 
chinchillas of the 
neighboring cage 

2.8±1.03 1.1±0.43 2.0±0.59 2.8±1.17 4.4±2.16 3.6±1.19 

general active behavior 436±44.3 298±26.7* 367±33.5* 482±34.3 443±21.2* 462±20.1* 

According to the form of behavior “gnawing the cage net”, it was revealed that males in 
the control group spent 3% of the daily time, in the experimental group - 2% (Fig. 9), and in 
females in both groups, 2% each (Fig. 10). In males of the control group, on average, it 
took 6 minutes of daytime to gnaw at the cage mesh, while in males in the experimental 
group it took 23% more (Table 1). Females of the control group spent 8 minutes of daytime 
according to this indicator, and in the experimental group it was 53% more (Table 1). At 
night, the activity in this form of behavior in comparison with the daytime in the control 
group increases, in males by 83%, in females by 42% of the time (Table 2). In the 
experimental group, this indicator in males increases by 39% of the time, and in females it 
decreases by 7% (Table 2). In the diurnal dynamics of the behavior of males, there is a peak 

in the activity of gnawing the cage mesh in the control group at 22:00 (7 minutes), and in 
the experimental group at 05:00 (3 minutes). In the diurnal dynamics of the behavior of 
females according to this indicator, the peak of activity was recorded in the control group at 
22:00 and was 4 minutes in duration, and in the experimental group at 05:00 (3 minutes) 
and at 07:00 (3 minutes). 

According to the form of behavior "gnawing a wooden block", it was observed that in 
the control group, males and females spent 2% of the daily time, in the experimental group 
- 3% (Fig. 9, 10). In the control group, on average, males spent 95% more time on gnawing 
a wooden block at night than in the daytime, and females more by 92% (Tables 1, 2). In the 
experimental group, males and females gnawed a wooden block for an average of 37 
minutes at night, and in the daytime, males - 2 minutes (94% less than at night), females - 6 
minutes (84% less than at night) (Tables 1, 2). In the diurnal dynamics for this form of 
behavior in males of both groups, the peak of activity is observed at 01:00 and is 5 minutes 
in the control group and 8 minutes in the experimental group. In females, in the diurnal 
dynamics of behavior, the peak of activity occurs in the control group at 01:00 and is 11 
minutes in duration, and in the experimental group at 02:00 (10 minutes). 

According to the form of behavior “gnawing a wooden shelf”, it was revealed that in the 
experimental group, males and females spent on average 6 minutes of their daily time, in 
the control group - 15 minutes (Table 3). In the diurnal dynamics of the behavior of males 
to gnaw a wooden shelf, the maximum value was recorded in the control group at 09:00 (7 
minutes), and in the experimental group at 07:00 (2 minutes). In females, in the diurnal 
dynamics of behavior according to this indicator, the peak of activity was observed in both 
groups at 07:00 and was 2 minutes in duration. 

According to the form of grooming behavior, it was found that males in the control 
group spent an average of 3% of the daily time, and in the experimental group - 4% (Fig. 
9). Females of the control group spent 2% of the daily time for grooming, and in the 
experimental group - 3% (Fig. 10). In the daytime, males in the control group spent 22 
minutes, and in the experimental group - 21% more. In females in the daytime in the 
control group, the activity was 16 minutes, and in the experimental group - 13% more 
(Table 1). At night, males in the control group spent 21 minutes, and in the experimental 
group - 22% more. In females, the total time for this indicator in the control group was 17 
minutes, which is 16% less than in the experimental group. In the diurnal dynamics of the 
behavior of chinchillas, grooming was observed throughout the entire time. In males of the 
control group, the peak of activity was recorded at 14:00 and was 6 minutes, in the 
experimental group, the maximum value was observed at 9:00 (8 minutes). Females of the 
control group showed the maximum grooming activity at 9:00 (3 minutes), and in the 
experimental group - at 6:00 (3 minutes). 

 
Fig. 1 Diurnal dynamics of active behavior of long-tailed chinchilla males. 
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Fig. 2 Diurnal dynamics of active behavior of females of the long-tailed chinchilla. 

 
Fig. 3 Diurnal dynamics of long-tailed chinchilla males in terms of behaviour "moving around the 
cage".

 
Fig. 4 Diurnal dynamics of long-tailed chinchilla females in terms of behaviour "moving around the 
cage" 

According to the form of “grooming partner” behavior, males and females of the control 
group spent on average 8 minutes of daily time, while in the experimental group, males 
spent 16% more daily time, females - 45% more. In the diurnal dynamics of behavior in 
animals according to this indicator, the activity was manifested throughout the entire 
diurnal time. The maximum value in males in the control group was observed at 5:00 and 
was 1 minute. In the experimental group, the peak of activity was recorded at 8:00 (2 
minutes). In females in the control group, the peak was observed at 5:00 (2 minutes), and in 
the experimental group, at 1:00 (3 minutes). 

For such active forms of behavior as gnawing a wooden block, gnawing a wooden shelf, 
communicating with each other, stretching, scratching, communicating with chinchillas of a 
neighboring cage, both groups accounted for 3-4% of the daily time on average (Fig. 11). 
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Fig. 2 Diurnal dynamics of active behavior of females of the long-tailed chinchilla. 

 
Fig. 3 Diurnal dynamics of long-tailed chinchilla males in terms of behaviour "moving around the 
cage".

 
Fig. 4 Diurnal dynamics of long-tailed chinchilla females in terms of behaviour "moving around the 
cage" 

According to the form of “grooming partner” behavior, males and females of the control 
group spent on average 8 minutes of daily time, while in the experimental group, males 
spent 16% more daily time, females - 45% more. In the diurnal dynamics of behavior in 
animals according to this indicator, the activity was manifested throughout the entire 
diurnal time. The maximum value in males in the control group was observed at 5:00 and 
was 1 minute. In the experimental group, the peak of activity was recorded at 8:00 (2 
minutes). In females in the control group, the peak was observed at 5:00 (2 minutes), and in 
the experimental group, at 1:00 (3 minutes). 

For such active forms of behavior as gnawing a wooden block, gnawing a wooden shelf, 
communicating with each other, stretching, scratching, communicating with chinchillas of a 
neighboring cage, both groups accounted for 3-4% of the daily time on average (Fig. 11). 

According to these forms of behavior, no significant differences were found between the 
groups. 

 
Fig. 5 Behavior of long-tailed chinchilla males in the daytime, %. 

 
Fig. 6 Behavior of females of long-tailed chinchilla in the daytime, %  
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Fig. 7 Behavior of long-tailed chinchilla males at night, %. 

 
Fig. 8 Behavior of long-tailed chinchilla females at night, % 
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Fig. 7 Behavior of long-tailed chinchilla males at night, %. 

 
Fig. 8 Behavior of long-tailed chinchilla females at night, % 

 
Fig. 9 Behavior of long-tailed chinchilla males during the day, %. 

 
Fig. 10 Behavior of long-tailed chinchilla females during the day, %. 
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Fig. 11 Balance of diurnal behavior of a long-tailed chinchilla, %. 

4 Conclusion 
As a result of an experimental study, we found that the inclusion of water enriched with 
molecular hydrogen in the diet of a small long-tailed chinchilla in the experimental group 
increased the total activity in males by 10%, and in females by 33% (p˂0.05), compared 
with animals control group. The greatest difference among active forms of behavior was 
observed in the form of "moving around the cage." In the daytime, the males of the 
experimental group spent 55% more time on moving around the cage than the males of the 
control group, and in the females of the experimental group this indicator was 59% higher 
than that of the females of the control group. During the day, on average, in the 
experimental group, the activity of moving in the cage was 56% higher (p˂0.05) compared 
with the control group. 
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