EVALUATION OF DIETS FOR LABORATORY RODENTS*
J. Eberova

Czech University of Agriculture, Faculty of Agronomy, Department of Nutrition and Animal
Feeding, Prague, Czech Republic

The diets for laboratory rodents were collected from different sources of the Czech origin. The eight feeding diets were analysed
to find out the basic nutritional parameters (dry matter, crude protein, ether extract, fibre, ash and also brutto energy) by the usual
chemical analytical method. The target of our study was to define quality of the feeding used for nutrition of laboratory rodents
in biomedicine experiments. We also wanted to indicate the imbalance between the diets and overvalue of the granulated mixtures
also used to feed adult rodents. There is a danger of overweight in this category of laboratory animals as well as the possibility
of animal welfare disruption and preciseness of biomedicine studies. Every tested diet has shown a high level of crude protein.
The average content in the analysed feed was 228.2 g P.kg{1 and average content of gross energy was 19.2 MJ.kg_1 diet. The
crude protein amounts in the diets is suitable for growing rodents but not for adult rodents. On the other hand, the contents of

gross energy met the energy requirement of most rodent species used in biomedicine.
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INTRODUCTION

Laboratory rodents are at present the most frequently
used in biomedicine as laboratory animals. They make
about 60% from the total amount of used laboratory ani-
mals (Ministry of Agriculture CR, 2002).

On the basis of feeding by quality and uniform labo-
ratory rodent feed we can suppose a satisfactory standard
of laboratory animals. The definition of breeding condi-
tions for laboratory animals is useful for the objectifica-
tion of the system environment of biomedicine studies
and to decrease the impact on experimental results. This
is in the interest of the research and animal protection
(Burda et al., 1999). At the 30th symposium of the
Scandinavian Society for Laboratory Animal Science
which took place in Stockholm — Sweden in 2000, the
necessity of increasing knowledge and understanding of
laboratory animal feeding (Lang et al., 2000) was
pointed out.

The National Research Council (1995) laboratory ani-
mal nutritional status influences its ability to reach its
genetic potential for growth, reproduction, longevity and
to respond to pathogens and other environmental
stresses. A nutritionally balanced diet is important both
for the welfare of laboratory animals and to ensure that
those experimental results are not biased by unintended
nutritional factors. Also Richmond (2000) and
Bondy et al. (1989) point out the important influence
of conditions as well as nutrition on laboratory animal
welfare.

Ritskes-Hoitinga (2001) says that standardiza-
tion and exact definition of synthetic or purified diet
makes safe control and comparison of experimental re-
sults. BartoSek et al. (1982) state that the biggest
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problem of reproducibility and validity of tests is the
harmonization of laboratory rodent diets as an instrument
for an increase and validity of experimental results.

In our study we wanted to recognize the qualitative
level of laboratory diet which is usually available on the
Czech market and which is recommended to feed labo-
ratory rodents in biomedicine. It is known that the labo-
ratory diet can have an impact on the welfare and health
of laboratory rodents and on the evaluation of the results
of a study. We wanted mainly to compare the content of
protein and energy, as major nutrients in rodent nutrition,
to the nutritional recommendation of the National Re-
search Council — the Subcommittee of Laboratory Ani-
mal Nutrition.

MATERIAL AND METHODS

Eight different types of laboratory rodent diets of
Czech origin were chosen. The granulated diets KMK-20
(EYPY, s.r.o.), KMK (EYPY, s.r.o.), TM2-CH (Ko-
canda, s.r.0.), TM-MaK1 (Kocanda, s.r.0.), St-1 (Ko-
canda, s.r.0.), LzZ (KrmiMo, s.r.0.), NOE H1 (RACIO,
s.r.0.), St-1 (VELAZ, a.s.) were used for our screening
study. The average samples of the diets were gained ac-
cording to the method of Kacerovsky etal. (1990).

The tested feeds were analysed by Weenden’s chemi-
cal analysis i.e. the content of crude matter was found
out (by weight difference, exiccation, T = 105 °C), crude
protein (Kjeltec auto 1030 analyzer), ether extract (ex-
traction by Soxhlet), fibre (fibertec system 1020 hot ex-
tracter), ash (burning the sample in furnace, T = 550 °C)
and by calculation NFEM, organic matter. We also de-
tected the amount of brutto energy in the feed mixtures
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by the adiabatic calorimeter (LAGET MS-10A). The di-
ets were every time analysed by two samples of parallel
assessment.

RESULTS AND DISCUSSION

All of the tested diets showed (Table 1) wealthy sub-
stitution of crude protein. The average content was
2282 g CP.kg_l. We determined a minimum value of
crude protein by feed LzZ i.e. 200.0 g CP.kgf1 diet. By
KMK-20 was presented the highest substitution there
was the amount equal 253.1 g CP.kgfl. It is possible to
think that feeding by diet with nutritive overvalued feed
by adult rodents is inadequate and also is in contradiction
with their real nutrition requirements. The second thing
is that the nutrition requirements of young rodents where
substitution of protein like building nutrients corre-
sponds to their intensive growth. Nutrition requirements
of crude protein were established by NRC (1995) e.g. an
adult laboratory rat needs 50.0 g.kg{1 and a guinea pig
180.0 gkg ™! diet.

Average content of gross energy in the diets corre-
sponded to the level 19.2 MI.kg™" diet. Feed TM-MaK 1
had the lowest content of brutto energy i.e. 16.2 MJ .kg_l.
On the other hand, the maximum achieved the rodent diet
TM2-CH with level 22.4 MJ BEkg™! diet. The differ-
ence among diets was demonstrated by almost 20% or
3.8MJ .kgf1 mixture. In comparison the recommended of
digestible energy is in rodent nutrition 16.0-17.0 MJ.kg1
diet (NRC, 1995). In the case of the diets TM2-CH and
KMK-20 we recognized relatively high-level content of
brutto energy. We have noticed that digestibility by ro-
dents achieve the value 0.8-0.9. So the digestible energy
created 80-90% of the total diet brutto energy. Many
other things from a diet influence the ratio ME/BE, e.g.
fibre content (NRC, 1995). This fact impacts digestibility
of energy for an activity of the organism (maintenance
requirement, growth, pregnancy, milk production, etc.),
too.

We were also interested in uncover fibre content in
the diets and we can state that all of the rodent mixtures
from this aspect corresponded to the rodent require-

ments. At the present time there is not any standard or
regulation for this nutrient by laboratory rodents but nor-
mally is recommended the content 50.0 g fibre.kg*l diet.
Only by the feed TM-MaK1 was detected higher substi-
tution of fibre i.e. 144.7 g.kg‘1 because is destined for
guinea pig nutrition. In this case NRC (1995) proposes
content of 150.0 g fibre.kg_1 diet for guinea pig.

From the literature it is known that feeding by nutri-
tion with high substitution of nutrients ad libitum is prob-
ably the source of some degenerative diseases and tu-
mours by laboratory rodents. Overweight has as well
a negative relation to the life span of animals, what takes
status by generation, reproductive studies and by long-
term experiments e.g. chronic influence of toxicological
and aging process of eucaryot organism (NRC, 1995).
The disharmony of nutrition composition of the diet can
also have an unfavourable effect in the breeding of rats
like pet. Harmonic nutrition including optimal feeding
technique have a great relation to the increase of the
welfare of laboratory animals.

CONCLUSION

The problem of nutrition of laboratory rodents is still
topical and it is very suitable to follow this branch. At
present the nutrition composition of the rodent diets and
the way of laboratory rodents feeding in the future is not
absolutely defined.
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Celkem osm diet uréenych laboratornim hlodavcim (¢eského ptivodu) bylo chemicky analyzovano a podrobeno
hodnoceni. Detekovali jsme tyto nutricni ukazatele: mnoZstvi suSiny, proteinu, hrubého tuku, vldkniny, popelovin
a brutto energie. Cilem testace bylo ur¢it kvalitu bézné dostupnych diet uréenych ke krmeni laboratornich hlodavci
v biomediciné. Také jsme chtéli poukazat na urcitou Zivinovou nevyvéazZenost téchto granulovanych smési pouZiva-
nych ke krmenf rostoucich jedincti i dospélych hlodavct. Zjistili jsme, Ze v podstaté v§echny diety obsahovaly vysoké
mnoZzstvi proteinu, které odpovidd spiSe potfebdm mladych potkand. Primérny obsah proteinu ¢inil 228,2 gkg™!
diety. Primérny obsah brutto energie byl stanoven na trovni 19.2 MIkg! diety, coz hodnotime jako optimalni
zastoupeni BE v dieté ur€ené pro nejbéZn&ji pouzivané druhy laboratornich hlodavcl v biomedicinském vyzkumu.

Tato hodnota rovnéZ odpovida doporuceni National Research Council.
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