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The aim of this study was examination of temperature dependence of chinchilla body from
thermal conditions and humidity pervade on farm. The investigations were carried out through
4 months on 38 individuals breed on three farms. A total of 414 measurements of chinchillas body
temperature were completed. The body temperature was measured per rectum with the accuracy
0,1 °C. During experiment the temperature on the farm changes within the range from 1 °C to 21 °C
with an air humidity from 10 % to 59 %. The body temperature of chinchilla ranged from 32,0 °C to
37,4 °C. Calculated mean was 34,2 °C + 0,09 SE, is lower than temperature published generally in
literature. It results with different temperature and environment humidity accompanying execution
of measurements. Obtained results in this paper indicated on a big thermo regulative ability of
chinchilla, regulating quick changes of body temperature on changing temperature of milieu. The
analysis of variance showed statistically significant influence of ambient temperature and humidity
on changes of chinchilla body temperature.
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One of the most important characteristics of mammals is the ability of maintaining a
constant body temperature regardless of environmental conditions. This temperature is 30 °C in
Monotremata to 38 °C in some Eutheria. But in most cases, a deviation of about 6 °C from normal
temperature is lethal. Homeothermy allows for a continued high level of vital signs regardless of
external conditions (Schmidt-Nielsen, 1997).

In farm breeding chinchillas one of the most important tasks is to maintain the appropriate
microclimatic conditions, namely to ensure proper temperature and humidity. However these
animals endure lowering the temperature to —30 °C and it increased to +39 °C. Although these are
the temperatures at which they can barely survive (Kosolapov, 1976). As the Peichao et al. (1984)
reported, for chinchillas neutral temperature is 22 + 0,5 °C. Below this temperature in animals is an
imbalance between the use of metabolic energy and its production. This means that as far as
temperature is decreasing, the energy provided from the feed is used to cover the heat demand.

With poor ventilation and air temperature above 30 °C, the animals are dying due to heat
stroke. However, lowering the temperature below the optimum, while air humidity is increased to
70-80 % adversely affects the health and activity of animals. Such conditions are conducive to any
infections, especially colds, because the animals often die (Kosotapow 1976).

The aim of this study was to assess the capacity of the thermoregulatory farmed chinchillas,
and in particular their body temperature response to changing of temperature and relative humidity
of the farm environment.

Materials and methods

The study was conducted for 4 months from December to March on adult chinchillas
(Chinchilla lanigera) of standard variety, held in three separate areas (Farm 1, Farm 2, Farm 3) with
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different microclimatic conditions. Conditions in Farm 1 and Farm 2 were very similar and largely
dependent on weather conditions. Microclimate on a Farm 3 was more stable.

In total, the experiment was conducted on 38 individuals (Farm 1-15 ind., Farm 2-13 ind.,
Farm 3-10 ind.), which were kept in standard cages used in the breeding chinchillas. A total of 414
measurements performed at different atmospheric conditions. The body temperature was measured
per rectum with use of the electronic thermometer with an accuracy of 0,1 °C. The temperature of
outer space and the relative humidity was measured with electronic thermo-hygrometer.

In order to estimate the relationship between body temperature of the test animals and the
changing ambient temperature as well the reaction of animals to changing humidity, obtained
results were evaluated statistically using ANOVA. The significance of differences between mean
values was examined using Tukey’s test. Relationships between the studied factors were presented
using the Pearson’s coefficient of correlation. For statistical calculations was used the program
Statistica 8,0 (StatSoft 2007).

Results and discussion

During the four months of research body temperature of chinchillas ranged from 32,0 to
37,4 °C. The analysis of variance showed that individual variability of the animal affects the body
temperature. These differences were statistically significant (p < 0,01) within each of the farms as
well as for all animals together. Calculated from measurements the mean temperature 34,2 °C
(SE=0,09), is lower than commonly reported in the literature (Peichao et al., 1980; Woody,
Wuensche, 1994; Lanszki, 1996). This discrepancy is likely due to a different range of ambient
temperature and humidity in which the measurements were made in studies by other authors.
Carried out under this work measurements of a room temperature at a farm environment ranged
from 1,0 °C to 21,0 °C with an average of 9,7 °C. The humidity at farm adopt values from 10 % to
59 % while its average value was 52 % (tab.). Changes in the body temperature and oxygen demand
in chinchillas at different ambient air temperature is not the same. In his research Kosolapov (1976)
recorded a minimum body temperature (30 °C) at 10 °C, and maximum (38 °C) at 30 °C. While
Boersman (1995) states that in an environment with a temperature of 16 °C body temperature of

chinchillas varies in the range of 36,4 to 38,3 °C.
Table

Microclimate parameters of farm environment and body temperature of Chinchilla lanigera

Environmental temperature Environmental humidity Body temperature

N O (%) O

Mean | SE | Min | Max | Mean SE Min | Max | Mean | SE | Min | Max
Group 1 164 6,2 2,6 | 1,0 | 11,0 51,2 12,3 10 58 34,1 0,9 | 32,1 | 36,9
Group 2 150 7,6 1,8 | 3,0 | 10,0 53,2 12,3 10 59 339 | 0,9 | 32,0 | 36,6
Group 3 100 | 18,5 1,4 16 21 50,9 5,8 34 54 346 | 0,7 | 334 | 37,4
Total 414 9,7 54| 1,0 | 21,0 51,9 11,1 10 59 342 | 09 | 32,0 | 37,4

The results obtained in this study suggests a high thermoregulation capacity of chinchillas,
responsive rapid changes of body temperature to changing ambient of environmental temperature.
At all three farms ANOVA showed a statistically significant influence of ambient temperature on
body temperature of chinchillas. However, humidity had an influence on body temperature in the
chinchilla Farm 1 and Farm 2. On a Farm 3 microclimatic conditions were more stable and such a
relationship was not observed. With a total analysis of all obtained results, both ambient
microclimate parameters had a statistically significant influence (p < 0,01) on body temperature of
animals (Fig. 1, 2). Furthermore, ANOVA showed a statistically significant influence of a Farm
factor on the animal's body temperature. Tukey test showed statistically significant differences
between the Farm 3 and the other two farms.
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Fig. 1. Mean values of chinchillas’ body temperature under different values of farm environment temperature

Cortes et al. (2000) write that probably chinchillas have the thermoregulation dependency of
expenditure and heat gain, which is best suited for desert environmental conditions. They estimated
the metabolic energy of animals, loss of water to evaporation and body temperature in different
ambient temperatures. Their researches indicate that the basic metabolic rate and thermal
conductivity respectively, 80,4 and 72,5 % of the expected value for the group of animals to which
belong chinchilla (Eutheria). This value is the highest recorded so far for rodents, which indicates
that a Chinchilla lanigera has a very high thermal insulation. In addition, water loss by evaporation
was 95 % of the expected value for Chinchilidae. Which indicates that a long-tailed chinchilla
shows a clear relationship to the expenditure of heat gains in thermoregulation.

The coefficient of correlation calculated for chinchillas’ body temperature and ambient
temperature adopted r = 0,227 and was statistically significant (p < 0,01) (Fig. 1). The relationship
between humidity were not as clear, however, found statistically significant differences between
averages for different humidity and coefficient of the correlation had a value r = 0,163, it was
statistically significant (p < 0,01) (Fig. 2).

35,0
34,5
~ y=0,014x + 33,44
e r=0,163; p < 0,01
o
5 34,0
s
[}
o
£
& 335
>
T
<]
[11]

33,0

RN N LB TS G (S TN BN SR R AR R

Environmental humidity (%)

Fig. 2. Mean values of chinchillas’ body temperature under different values of farm environment humidity
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Conclusions

To sum up the obtained results can be concluded that chinchillas have a high
thermoregulation capacity. The body temperature of these animals changed from 32 to 37°C,
depending on ambient temperature and humidity. The farm microclimate influence for a significant
differences between mean body temperature of chinchillas from different breeding rooms. The
average temperature of animals kept in a farm conditions take a value around 34°C what is lower
than temperature generally published.
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TEPMOPET YJISAIIMHA 3JIATHICTh IIMHIINJI HA ®EPMAX
(CHINCHILLA LANIGERA)

PesmomMme

BusHaueHo 3aneXHICTh TEMIEpaTypy LIMHIIMI BiJl TEMIEPAaTypHUX YMOB Ta BOJIOIOCTI Ha
¢depmax. JlochimKeHHs MPOBOAMIUCH MPOTAroM 4 MicsauiB Ha 38 ocoOuMHAX Ha TphOX (epmax.
3aramom Oyno mpoBeneHo 414 3amipiB TiTa mMUHIIMI. TeMneparypy Tila BUMIPSUIH per rectum 3
tounictio 0,1 °C. Ilporsrom nocimixy Temmeparypa Ha ¢epmi 3MidroBanack Bixm 10 mo 59 %.
Temneparypa Tina muHmmI koiauBanack Big 32,0 °C mo 37,4 °C. OOumciieHO, IO 3HAYEHHS
temneparypu Oynu 34,2°C + 0,09 SE i ne Hmxue HbK 3arajgoMm BKasaHo y Jjireparypi. Lle e
HACJIIIKOM PI3HUX TEMIIEPATYP Ta BOJIOIOCTI HABKOJIMIIHBOTO CEPEAOBHUILA, IPU SKUX MPOBOINUIUCH
BUMIiptoBaHHA. Ozep:kaHl pe3ylbTaTu BKa3ylOTh Ha BUCOKY PETYJIATOPHY 3JaTHICTh IIMHIIWI JIO
3MIH TeMIlepaTypu Tila. AHali3 LIMX BIIMIHHOCTEHM IOKa3aB 3HAYHUI BIUIMB TEeMIIEpaTypu Ta
BOJIOIOCTI Ha 3MIHHM TeMIIepaTypH Tijia IUHIIUIIH.

C. Jlanunvcku, b. bapabaw, A. Maxosecku, I1. Heobana

TEPMOPEI'YJATOPHAS CIIOCOBHOCTD HIUHIIINJI HA ®EPMAX
(CHINCHILLA LANIGERA)

AHHOTaAanu+A

OnpenenuHo 3aBUCUMOCTb TEMIEPATYyphl UIMHIIMIUI OT TEMIEPATYPHBIX YCIOBUH H
BIIaXXHOCTH Ha (epmax. MccnenoBanus npoBoauiinch B TeueHue 4 mecsieB Ha 38 0co0sx Ha Tpex
depmax. B nenom 6b110 npoBeneHo 414 nzMepeHuit Tesa MUHIIWIUL TeMiieparypy Tesa u3Mepsuin
per rectum ¢ Tounocteio 0,1 °C. B Teuenue omeita TeMneparypa Ha Gepme u3MeHsuacs ot 10 10
59 %. Temneparypa Tena muHIMLI Koiaebanacs ot 32,0 °C k 37,4 °C. BbunciaeHo, 4T0 3HAYEHUs
temneparypbl Obun 34,2 °C + 0,09 SE u 510 HIKe, 4eM B LEJIOM YKa3aHO B JIMTEPATypE.
D70 SIBIISIETCS CIAEACTBUEM Pa3HbIX TEMIEPATyp U BIAKHOCTH OKPYXAlOIIeH cpeibl, IpU KOTOPbIX
MPOBOIWIINCh W3MepeHus. llomydyeHHble pe3yiabTaThl YKa3bIBAlOT HA BBICOKYIO PETYISATOPHYIO
CHOCOOHOCTh LIMHIIWIUI K H3MEHEHUSM TeMIlepaTypbl Tena. AHaau3 3TUX OTIMYHMM IOoKa3aio
3HAYUTENIbHOE BIMSIHUE TEMIIEPATYPHI U BIAKHOCTH Ha CMEHBI TEMIIEPATyphl TeJla IUHITUILIBL
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PeuenszenT: 3aBigyBau JsiabopaTopii JKMUBIIEHHS BEJIMKOI poraroi XyaoOHu, ITOKTOp
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