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ACCLIMATATION AND REPEATABILITY OF THERMOTOLERANCE PARAMETERS IN RABBIT 

A. Finzi, P. Morera, G. Kuzminsky 

Istituto di Zootecnia, Universita di Viterbo, Itali'a 

INTRODUCTION 

The study of rabbit resistance to hot temperaturas permitted to 

notice a great variability of sorne physiological parameters (body 

temperatura, respiratory rate, ear skin temperatura) utilized as indexes 

of the thermotolerance level (Gonzalez et al., 1971, 1974; Nichelmann, 

1972; Nichelmann et al., 1973a, 1973b; McEwen and Heath 1973; Finzi et 

al., 1985; Finzi et al., 1986). 

Since the aim of this research 1ine is the selection of 

thermotolerant strains, to favour rabbit breeding development in hot 

climate countries (from the mediterranean to'the tropical ones), it has 

been necessary to study, previously, the repeatability 9f the' observed 

data to be sure of their practica! reliance. 

Body temperatura has been chosen, among the three parameters 

under study, because it is a measure of the real thermal conditions of 

the body, while the other parameters appear mostly as an expression of 

P.P,¡siological mechanisms that anima1s utilize to get rid of exceeding 

heat. 

A trial of exposure of rabbits to high environmental increásing 

temperaturas was then planned, with a subsequent repetition of the 

experimental treatments on the same subjects • 
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MATERIALS AND METHODS 

Three randomized groups of New Zealand White rabbits were used in 

this study. They were ten weeks old and weighed Kg 2! 0.2. 

The first sample, made up of 33 animals, the second one of 37, 

the third one of 28, were tested respectively in July, September and 

January.The subjects tested in January were acclimatized for a week at 

20°C of ambient temperature. The other ones carne from an environment of 

about 25°C. 

The animals were housed in separate cages, inside a climatic 

chamber, at 25, 30, 35°C of ambient temperatura. In the first two groups 

the relative humidity was about 90% and the passage to progressively 

higher tempe~atures took place in about ten minutes, while the exposure 

to each thermal level !asted 90 minutes. In the third group the relative 

humidiy was 70% while the exposure to each thermal level !asted 60 

minutes. Taking of body temperatura has been described in a previous 

paper (Finzi et al., 1986). 

To evaluate the repeatability of data obtained in the first 

trial, this one was repeated after a week with the same animals and the 

same experimental conditions. 

RESULTS AND DISCUSSION 

Figure 1 illustrates how the variation of ambient temperatura 

influences the body one. The latter shows a moderate increase between 25 

and 30°C of ambient temperature·and a higher one between 30 and 35°C. 

In each curve the difference among the body temperatura means, at 

the three ambient temperaturas progressively increasing, is 

statistically significant (P(0.01), confirming the results obtained 

before (Finzi et al., 1986) and the indications, though not statistically 

analyzed, from other Authors (Gonzalez et al., 1971, 1974¡ Nichelmann, 

1972; Nichelmann et al., 1973a, 1973b). 
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The curve of the ~oup tested in Winter, even similar to the 

other two, shows lower average rectal temperaturas (P<O.Ol at 30 and 

35oc of ambient temperatura). This is dueto a shorter time of exposure 

of the animals to heat, and not to a seasonal effect as it will be 

discussed successively, 

At 25°C of ambient temperature, the rectal temperatures of the 

examined groups were very close and the differences were not 

statistically significant. Evidently this environmental temperatura is 

not particularly stressing for the animals and they are not compelled to 

use their full active thermoregulation mechanisms, 

The repetition after a week of the experimental treatments on the 

same subjects (fig. 2), pointed out a trend of the.phenomenon which can 

be compared to that observed in the first treatment. Data referring to 

the animals tested for 90 minutes to each thermal level, being very 

similar, have been unified in the graph 2. 

As it can be seen, above 25°C, the mean rectal temperaturas in 

the repetition were constantly and significantly lower (P(O.Ol) when the 

treatment lasted 90 minutes.The decrease in body temperature was of 0,3°C 

(7%) at 30°C; the same result was obtained at 35°C •. When.the treatment 

!asted 60 minutes the observed decrease was of 0.2°C (5%) but it was not 

statistically aignificant. 

The experiment clearly indicates that there is an effect of 

acclimatation, and because of it the animals, when exposed to high 

environmental temperaturas after a previous experience, can better 

control théir body temperatura so that it reaches a lower level than the 

one recorded during the first test, 

The lower temperaturas and the not ~ignificant differences 

recorded in the tria! (test and repetition1 of January must be ascri~ed 

to the shorter time of exposition of the animals to heat (60 minutes) and 

to the lower relative humidity which determinad lees stressing 

conditions. In fact in winter time a seasonal interference should be 

excluded, considering the impossibflity of a previous casual exposition 
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of the ani~als to high temperatures. 

No references to the phenomenon of acclimatation in rabbit has 

been found in literature but it appears of a certain interest for animals 

bred in thermally unfavorable countries. The experimental technique here 

described, is proper to give objective data to this purpose. 

This trial was planned to study the repeatability of body 

temperature as an index of thermotolerance, but it put in light an 

important interference caused by acclimatation. 

As a consequence body temperature of animals must be considered a 

function both of the actual environmental temperature and of the 

previous, hardly determinable, thermal experiences. 

CONCLUSIONS 

The trial indicates that the exposition of rabbits to heat 

induces an effect of acclimatation that makes the animals to assume 

different body temperatures depending on both actual and previous thermal 

experiences. The effect becomes remarkable {7%) and statistically 

significant when the ambient temperature rises at least to 30°C, humidity 

rises to 90% and the lenght of treatment lasts 90 minutes. 

The effect of previous thermal experiences is difficul t to be 

determined in field conditions and this disturba the identification of 

body temperature minusvariants with,the aim of selecting thermotolerant 

rabbit strains. 
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SUMIIUY 

The repetition GC exposurá ;r rabbits to high environmenta1 

temperaturas shows a decrease of'-, ,¡,oq,y temperature of the anima1s, The 
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SUMMARY 

The repetition of exposure of rabbits to high environmental 
temperaturas shows a decrease of body temperatura of the animals. The 
decrease was -0.7% and -0.5%.after exposure to 30°C respectively for 90 
and 60 minutes¡ the same result was observed after a·subsequent exposure 
to 35°C for other 90 or 60 minutes. 

This shows that exposure of rabbits to an.hot environment induces 
an effect of acclimatation that hinders the identification of 
minusvariants with the aim of selecting thermotolerant rabbit strains. 

RIASSUNTO 

La ripetizione dell'esposizione di conigli ad elevate temperatura 
ambientali mostra costantemente una diminuzione della temperatura 
corporea degli animali parí a -0,7% e -0,5% dopo .. l'esposizione a 30°C 
rispettivamente per 90 e 60 minuti¡ lo stesso risultato e stato ottenuto 
dopo una successiva esposizione a 35°C rispettivamente per altri 90 o 60 
minuti. 

Cio indica che l'esposizione di conigli ad un ambiente caldo 
provoca negli animali un effetto di acclimatazione che .ostacola 
l'identificazione dei minusvarianti per la selezione di ceppi di conigli 
resistenti al calore. 
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clecrease was -0.7% and -0.5% after exposure to 30°C respectively for 90 

and 60 minutes: the same result was observed after a subsequent exposure 

to 35°C for other 90 or 60 minutes. 

an 

This 

effect 

shows that exposure of rabbits to an hot environment induces 

of acclimatation that hinders the identification of 

minusvariants with the aim of selecting thermotolerant rabbit strains. 

RIASSUNTO 

La ripetizíone dell'esposizione di conigli ad elevate temperature 

ambiental! mostra costantemente una diminuzione della temperatura 

corporea degli animali pari a -0,7% e -0,5% dopo l'esposizione a 30°C 

rispetti vamen·te per 90 e 60 minuti; lo stesso risul tato e stato otten~:~to 

dopo una successiva esposizione a 35°C rispettivamente per altri 90 o 60 

minuti. 

Cio indica che l'esposizione di conigli ad un ambiente caldo 

animali un effetto di acclimatazione che ostacola provoca negli 

l'identificazione dei minusvarianti per la selezione di ceppi di conigli 

resistenti al calore. 
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