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Table XXXIV-2. Estimates of ME,, requirements in mink

& Recalculated from BMR assuming k,,=0.75.

b Energy expenditure of animals kept under conditions denoted as maintenance.
€ Discarded by the authors as too high.
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Table XXXIV-3. Estimated ME,, (MJ/ W0~75) in blue foxes and silver foxes based on data
recalculated from HANSEN et al. (1991) and PERELDIK (1975)

Reference Blue fox Silver fox
Hansen et al. 1991 0.630 0.590
Pereldik, 1975 0.610 0.600

Table XXXIV-4. Recommended daily ME supply per kg metabolic size for growing mink, blue
fox, and silver fox kits. Data recalculated from HANSEN et al. 1991

Age, Recommended ME supply, MJ/WO°75
weeks Mink Blue fox Silver fox

Female Male Female Male Female Male
8 1.190 1.190 1.050 1.130 0.830 0.900
10 1.160 1.260 0.830 0.890
12 1.070 1.130 1.160 1.180 0.830 0.840
16 0.950 1.050 1.000 1.040 0.810 0.800
20 0.900 1.040 0.910 0.940 0.790 0.770
24 0.830 0.750 0.790 0.750
26 0.760 0.900 0.720 0.650
28 0.790 0.740
30 0.670 0.820
32 0.640 0.610

The winter fur growth starts during the period in which the kits are
still growing. Therefore, separation of the requirements for fur production
and growth is not easily accomplished. Hitherto, no estimates of energy
requirements and utilization for fur production have been published. When
considering the data on ME supply in Table XXXIV-4, it may be noted that
the period of most intensive winter fur growth in the mink extends ap-
proximately from 20-26 weeks of age, a period in which the recommended
energy supply is decreasing. Simultaneously, the main body weight gain
occurs as fat deposition, for which ME is more efficiently utilized than for
protein deposition. It can therefore be concluded that the energy require-

ment for fur production is moderate, and that it is counteracted by a
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decrease in energy requirement for growth.

34.1.2.4. Energy requirements for pregnancy

The mink has delayed implantation and therefore gestation length varies
from about 40 to 75 days with an average of 51 days. True gestation, from
implantation to parturition, lasts 30 days. Gestation length in the fox is 52-
53 days (see TausoN and VALTONEN, 1992). Reproduction performance is
highly susceptible to changes in nutrient supply. Indeed, by using a flush
feeding regimen comprising a two week period of moderate restriction in
energy supply (about 80% of ME,) which then was followed by ad libitum
feeding from 3-5 days before the start of the breeding season litter size could
be improved by up to 2 kits (review by TAuson, 1993). The improved repro-
ductive performance was probably mediated by changes in metabolic hor-
mones such as insulin, IGF-1, thyroid hormones and leptin (TAusoN et al.
2000, 2002).

The increase in weight in the pregnant uterus (y) in mink in relation
to day in pregnancy (t) has been described by the equation
y=0.6074+e0-0987t (TausoN et al. 1994), which clearly demonstrates the
exponential growth of the conceptus. Despite the rapid increase in weight of
the uterus during the last days of pregnancy, the total amount of energy
deposited in maternal and foetal tissue has been estimated at less than
0.400 MJ close to parturition (TAusoN et al. 1994). This implies a moderate
energy requirement for pregnancy, even when assuming a low utilization of
ME for pregnancy, which is supported by the fact that HE does not increase
as an effect of pregnancy. ME intake increases from mating until after
implantation, after which it decreases to a low level towards the end of ges-
tation, during a period of hyper-leptinaemia. Indeed, despite the lack of
increase in HE and the moderate energy deposition in pregnancy products,
mink dams are in a clearly negative energy balance in the late part of ges-
tation, and energy is partly supplied by mobilization of body reserves
(TausoNn et al. 1994; Tauson and ELNIF, 1994; TausoN et al. 2004b). Attempts
to estimate efficacy of ME utilization for pregnancy have not yet given
acceptable results (own vain efforts). The quoted results contrast with WANG
et al. (1988) who claim that both energy consumption and HE is higher in
pregnant than in non-productive mink females.
34.1.2.5. Energy requirements for lactation
The neonatal mink kit is physiologically immature, being blind, almost hair-
less, without the capacity of thermoregulation, and with very limited loco-
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motor ability. They are almost devoid of mobolizable energy reserves, ha-
ving a fat content in their body of about 1% at birth, and liver glycogen
stores which can be estimated to sustain life for less than 1 h (TAUSON,
1994). Mink kits become functionally homeothermic at an age of close to six
weeks, and younger kits are unable to maintain their heat production, and
might enter a torpor-like stage if exposed to a temperature below prevailing
in the nest-box. This might be an adaptive mechanism in order to econo-
mize with their limited body energy reserves (TAusoN et al. 2005). Despite
being vulnerable at birth, mink kits have the capacity for a rapid growth
rate, with the maximum relative growth rate being 23% per day and an aver-
age over the first 42 days of life of 9% per day (Tauson, 1994). Until about
25 days of age mink kits consume only mother’s milk and weaning usually
takes place at an age of 6 to 7 weeks.

Data on energy requirements for lactation is mainly derived from pro-
duction experiments, in which it has not been possible to separate the
requirements for maintenance and milk production. The energy require-
ment is strongly dependent on stage of lactation and litter size. TAUSON
(1988c) found that ME consumption increased 2.5 times from the first to
the Sth week f lactation for females with 5-7 kits. In spite of this increase in
ME consumption, a considerable weight loss in lactating females showed
that part of the energy requirement for lactation had to be supplied by mobi-
lization of body reserves. Furthermore, it was found that a dietary energy
concentration of 16.0 MJ/kg DM was required until the kits started to con-
sume solid food, and from then the energy density of 17.3 MJ/kg DM gave
satisfactory results regarding kit growth and female performance. Our more
recent data confirm the need for a rapid increase in energy intake during
lactation and that high yielding lactating dams are unable to sustain their
energy requirements solely by food intake (FINK et al. 2004; TAusoN et al.
2004Db).

34.1.3. Protein and amino acids

Being carnivorous animals the mink and the fox species usually consume
diets with higher protein contents than their actual requirements, and the
excess protein is thus used as energy source (TAusoN, 1995). The animals
are well adapted to high protein diets but there are some indications that
very high protein levels may be detrimental to mink affected by plas-
macytosis, because those animals have an impaired ability to concentrate
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their urine (VALTONEN et al. 1982). Because diets for fur bearing animal are
usually based on animal by-products, protein quality may vary consider-
ably, which must be taken into account when formulating diets. The protein
supply is usually expressed as a percentage of ME, which is useful for mak-
ing sure to provide the animals with a specific amount of protein, and also,
when using diets with differing energy concentrations.

Determination of the minimum requirements of proteins and amino
acids are complicated by the fact that low protein diets are usually very
unpalatable and therefore less readily consumed. Furthermore, several N-
balance experiments have shown that the N-balance is usually over-esti-
mated owing to N-losses during urine collection. ELNIF (1992) evaluated
sources and the level of N-losses and found that evaporative losses were of
minor importance. By the use of osmotic mini-pumps a N recovery slightly
below 80% in fed adult female mink at maintenance conditions was demon-
strated (WAMBERG et al. 1996; TausonN et al. 1997). Recommendations on
nutrient supply for fur bearing animals have been formulated by HANSEN et
al. (1991), in which life cycle stages are represented in four production peri-
ods, namely December to parturition, representing requirements for main-
tenance and pregnancy, parturition to 30 June, mainly covering the lacta-
tion period, 1 July to 31 August, representing the period of intensive kit
growth, and 1 September to pelting, combining the late growth period and
the furring period. In the followings the nutrient requirements will, when
possible, be stated for the separate life processes, but comparisons will be
made to the recommendations for the four production periods (HANSEN et al.,
1991; Table XXXIV-5).
34.1.3.1 Protein and amino acid requirements for maintenance
Strict minimum levels for protein requirements for maintenance are not
known for the fur bearing animals. For mink and blue fox, NRC (1982)
states 20% of ME, a level that probably is above the true minimum require-
ment. Data from adult silver foxes indicate that protein levels below 19-22%
of DM were detrimental to health and normal fur development, but that lev-
els of 13-16% of DM were sufficient to maintain body weight before priming
(RIMESL@TTEN, 1978). There is no available information on amino acid
requirements for maintenance.
34.1.3.2 Protein and amino acid requirements for growth
The major efforts to determine protein and amino acid requirements of fur

bearing animals have concentrated on the growth and furring periods.
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Because these two processes partly progress simultaneously the require-
ments have usually been evaluated for both processes together. Based on
N-balance studies with mink kits from 10 to 30 weeks of age and fed diets
with digestible protein content varying from 17% to 54% of ME, GLEM-
HANSEN (1980a) concluded that 40-42% of ME was sufficient to cover the
requirements in the period of 10-17 weeks of age and 31-32% of ME met the
demands from 19 to 24 weeks of age. Contrasting to this, BERG et al. (1984)
found that 19% of ME gave maximum N-retention in 19 weeks old kits.
SKREDE (1977) found that 28% of ME from protein in a diet based on fish
meal gave a satisfactory growth rate but in another experiment with fish
and fish offal products as main protein sources (SKREDE, 1978b), 26-27% of
ME from protein gave sub-optimal results. It was furthermore found, that
N-balance decreased for protein levels below the lowest one giving satisfac-
tory growth in the period of July-August. A protein level of 27% of ME from
weaning to the end of August, and 23% from September to pelting gave a
normal growth performance and normal values for some haematological
parameters, but the content of plasma amino acids was higher in animals
fed the low protein diet compared with controls (TYOPONNEN et al. 1986). In
a later study (TYOPONNEN et al. 1987) 25% and 20% of ME from proteins in
the periods described for the previous experiment, was sufficient for growth
but elevated plasma levels of the branched amino acids (valine, leucine and
isoleucine) were observed. LUND (1983) has also reported a normal growth
performance at a protein supply of 25% of ME. Experiments with blue foxes
have indicated that a normal growth performance in the early growth peri-
od, from approximately 9 to 14 weeks of age, is supported by a protein level
of 28% of ME (RIMESL@TTEN, 1976; Tegng, 1982, 1983; BERG et al. 1982) or even
as low as 22% (TenG, 1984). Based on the experimental data quoted above
the recommended minimum protein supply in the period from 1 July to 31
August is 30% of ME for minks and 28% of ME for fox (HANSEN et al. 1991;
Table XXXIV-5).

The knowledge regarding the essential amino acid requirements in
fur-bearing species is mainly connected to the sulphur-containing amino
acids cystine and methionine, because cystine makes up to a substantial
amount of the protein content in hair. GLEM-HANSEN (1992) states that mink
hair contains only 7-12% of the total deposited amount of protein, but
approximately 60% of the total deposited cystine, despite the fact that pro-
tein moulted with the summer coat was not included in the calculations.
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GLEM-HANSEN and HANSEN (1981) have shown that deposition of all amino
acids except cystine follows the deposition of nitrogen. Cystine which shows
a marked increase in deposition during the period from moulting of the
summer coat to priming. Experiments conducted by GLEM-HANSEN (1980b;
1982) indicate that optimum levels for sulphur-containing amino acids were
0.6-0.7 g/MJ (2.6-2.7 g/16 g N) from 10 to 19 weeks of age, provided the
amino acids originated from the feedstuffs or were supplied as L-methion-
ine or L-cystine, because D-methionine is very poorly utilized by minks.
Similar levels were also reported to fulfill the requirements when only nat-
ural feed sources were used (SKREDE, 1978b). There are some indications of
the tryptophan requirements: PERELDIK et al. (1970) suggesting a level of 0.1
g/MJ and SKrReDE (1981) stating that digestible tryptophan requirements
are rather below that value. LEOSCHKE and ELVEHJEM (1959) found methion-
ine and arginine to be the first limiting amino acids for mink fed on a casein
diet, the arginine content of which was far below the level in diets based on
natural feedstuffs. Based on earlier investigations reviewed by GLEM-HANSEN
(1992) and more recent experiments by Begrsting and CLAUSEN (1995), sug-
gested requirements for the essential amino acids for mink in the growing-
furring periods are given in Table XXXIV-6.

34.41.3.3 Protein and amino acid requirements for fur production
The process of furring involves a very high deposition chiefly of cystine in
the growing hair. GLEM-HANSEN (1980a) estimated that 31-32% of ME from
protein was sufficient in the early part of the furring period and that the
protein requirement in the period of 26 weeks of age until pelting was equal
or possibly higher than the above data, and a subsequent investigation
(GLEM-HANSEN, 1980c) indicated a deterioration in the fur quality when the
protein supply was below 32% of ME. SKREDE (1978b) found 31-32% of ME
during the total growth period to support the requirements for growth and
furring. TYOPONNEN et al. (1986) found that 27% of ME from protein from
September to pelting supported a normal fur quality whereas 23% resulted
in impaired fur quality. If protein was made up to 20% of ME from
September to pelting, pelt quality was reduced and it was not improved by
methionine or lysine supplementation or by the combination of the two
amino acids (TYOPONNEN et al., 1987). Results from LunDp (1983) support the
above results by indicating a deteriorated fur quality when the protein level
was 25% of ME. For blue fox kits RIMESL@TTEN (1976) have found that 25% of
ME from protein is sufficient for supporting normal fur quality in kits aged
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from 16 weeks or more. The quoted experimental data have resulted in rec-
ommendations regarding a minimum protein supply of 30% of ME for minks
and 26% of ME for foxes in the period from September to pelting (HANSEN et
al. 1991; Table XXXIV-5). However, more recent findings by DaHLMAN (2003)
suggest that a level of 21-22% of ME from protein is sufficient for sustain-
ing growth and production for high quality fur, provided a dietary content
of 0.4 g digestible methionine/MJ ME) and that during the later stages of
the growing-furring period even a 15-16% supply of ME may be adequate,
provided the above methionine supply. As mentioned above the furring
process puts high demands on the supply of sulphur-containing amino
acids. GLEM-HANSEN (1980c) estimated the requirement for cystin and
methionine to be 0.9-1.0 g/MJ (3.7-4.1 g/16 g N) from 20 to 24 weeks of
age and 0.7-0.8 g/MJ (3.0-3.1 g/16 g N) from 26 to 30 weeks of age, where-
as SKREDE (1981) estimated 0.7 g/MJ to be sufficient. Estimates of amino
acid requirement based on GLEM-HANSEN (1992) and Bg@RSTING and CLAUSEN
(1995) are recorded in Table XXXIV-6.

Table XXXIV-5: Recommended supply of proteins, fats and carbohydrates as percentages of
ME for mink and foxes. Values for proteins are the minimum recommenda
tions, whereas fat is given as a recommended range and maximum recom

Production period  Mink Fozx
Frotein Fat Cathio- Frotein Fat Catho-
hydrates by drate:
From Decetnber
till parturition 35 20 -50 25 35 2045 35
Parturition-
S0 June 40 4 -50 20 37 35-50 25
1 July-
31 August 18] 35-55 18] 28 35-55 30
1 Beptember-
pelting 30 J0-55 30 26 35-55 35

mended supply is stated for carbohydrates (HANSEN et al. 1991)

34.1.3.4 Protein requirements for pregnancy

The true protein requirement for pregnancy is not known, but it can be
assumed to be moderate owing to the quantitatively low protein deposition
in maternal and foetal tissue, the process of retention, however, being
reflected by a decreased rate of protein oxidation during the last part of
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pregnancy (TAuson et al. 2004b). SKREDE (1978c) fed a protein level of 26-
27% of ME during winter and during pregnancy. An increased rate of early
postnatal kit losses mainly in yearling females indicated that the protein
supply might have been a border-line. Feeding a diet supplying 14% of ME
from protein during the true gestation period resulted in poor reproductive
performance with a high rate of barren females and high perinatal kit loss-
es, suggesting that the diet was deficient in protein (TAuson, unpublished
results).

34.1.3.5 Protein requirements for lactation.

Provided a good protein quality, GLEM-HANSEN (1979) found that 42% of ME
from protein supported normal kit growth. At lower levels kit growth was
impaired, and could not be restored by an adequate protein supply after
weaning. SKREDE (1978c) found that 38-39% of ME from protein was suffi-
cient for female kits but that male kit growth performance in the lactation
period was improved when the protein supply was increased to 49-50% of
ME. Recent findings from experiments with different levels of protein sup-
ply to lactating mink suggest that, provided a good protein quality and using
carbohydrates with readily available starch, low protein diets (30% of ME
from protein) resulted in superior milk yield as measured by the water iso-
tope dilution technique, and superior kit growth, while dams maintained
body weight better than dams fed on high protein diets (60% of ME) (FINK et
al. 2004, 200535). By using a factorial approach authors estimated amino acid
requirements in high-yielding lactating minks at the values reported in
Table XXXIV-7 (FINK et al. 2005). For blue foxes RIMESLOTTEN (1976) found
that 35% of ME from protein secured an optimum milk yield. Hansen et al.
(1991) have concluded that the minimum protein supply to minks and foxes
is 40% and 37% of ME, respectively during the lactation period (Table
XXXIV-5).
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Table XXXIV-6: Estimated requirements for essential amino acids in growing mink kits from
1 July to pelting. Data from B@rsTING and CLAUSEN (1995) and GLEM-HANSEN (1992).
BorsTING’s and CLAUSEN’s data state apparently digestible amino acids, whereas
GLEM-HANSEN has used true digestibility. GLEM-HANSEN states that the data pre

sented may not be the minimum requirement but levels that meet the requirement

Amino acid Bersting and Clausen (19995) Glem-Hansen (1992)
g apparently digestible g true digestible
amino acid/MJ amino acid/MJ

Methionine 0.38 0.48-0.722

Cystin 0.17

Lysine 0.65 0.96

Tryptophan 0.12 0.07

Threonine 0.41 0.65

Histidine <0.38 0.36

Phenylalanine <0.69 0.72

Tyrosine <0.43 0.53

Leucine <1.20 1.20

Isoleucine <0.62 0.72

Valine <0.84 0.84

@Methionine+cystine 0.48 g/MJ 1 July-15 August, and 0.72 g/MJ 16 August to pelting.

Table XXXIV-7: Estimated requirements of apparently digestible amino acids in lactating
mink (per WO-75) during weeks 1 to 4 post partum (FINK et al. 2005)

g/day

Week 1 Week 2 Week 3 Week 4
Essential
Lysine 0.76 0.85 1.04 1.31
Phenylalanine 0.44 0.53 0.68 0.81
Methionine 0.34 0.37 0.43 0.5
Histidine 0.28 0.33 0.41 0.53
Valine 0.64 0.77 0.90 1.20
Isoleucine 0.48 0.58 0.70 0.93
Leucine 1.23 1.47 1.71 2.28
Threonine 0.53 0.61 0.76 0.97
Arginine 0.76 0.98 1.13 1.41
All essential 5.46 6.49 7.76 9.99
Non-essential
Cystine
Glycine 0.27 0.32 0.38 0.48
Aspartate 0.46 0.351 0.56 0.66
Alanine 1.08 1.23 1.49 1.99
Tyrosine 0.64 0.74 0.83 1.15
Glutamate 0.35 0.41 0.48 0.72
Serine 2.14 2.52 2,91 3.85
All non-essential 0.59 0.67 0.80 1.03
Sum amino acids 5.53 6.40 7.45 9.88

10.99 12.89 15.21 19.87
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34.1.4. Lipids

The minimum requirement for essential fatty acids is not known for the fur
bearing animals, but NRC (1982) suggests the minimum level of linoleic acid
to be about 0.5% of DM for adult animals and 1.5% for pregnant and lac-
tating females and young growing kits. Using conventional feedstuffs these
levels are often exceeded and cases of deficiency are not likely to occur. Both
fish and fish products being the major feed ingredients high dietary levels
of long-chained and unsaturated fatty acids are supplied, which may
involve a considerable oxidative stress. Care must therefore be taken to pre-
vent fat peroxidation and to give an adequate vitamin E supply. The fur-
bearing animal species are tolerant to high fat diets as demonstrated by
ALsTRoM and SKREDE (1995a, b), and fat being a cheap source of energy has
resulted in high dietary levels being used in practice. Both in the lactation
(Tauson, 1988c) and the early growth period (SKREDE, 1983) a high dietary
energy concentration is a prerequisite for an optimal animal performance.
There are some indications that fat source may influence fur quality char-
acteristics. Hence, HILLEMANN (1982) and HILLEMANN and MEJBORN (1983)
found that fur quality was improved when at least 12-20% of the dietary fat
consisted of linoleic acid, which was achieved by substituting tallow and fat
from swine with poultry fat and vegetable oils. Similar findings were report-
ed by TausoN and NEIL (1991), who found improved fur quality when slaugh-
ter house offal was substituted with fish oil or rapeseed oil. ROUVINEN (1987),
on the other hand, found no clear relation between the level of linoleic acid
and fur quality, but the incidence of fur defects gave some indications con-
cerning the positive effects of linoleic acid.

34.1.5. Carbohydrates

The fur bearing animals have no specific physiological requirement for
dietary carbohydrates, but many carbohydrate sources are used for energy
supply. Owing to low digestibility, carbohydrate feedstuffs often have an
energy density decreasing effect on the diet. Therefore, the amount of car-
bohydrates in fur bearing animal diets has to be limited, especially in peri-
ods when a high energy density is beneficial for animal performance.
Recommendations on nutrient supply (HANSEN et al. 1991; Table XXXIV-5)
have been formulated with the intention of covering protein requirements
and allow to a suitable dietary energy density and an appropriate ratio
between fats and carbohydrates.
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The above arguments have contributed to the limited amount of car-
bohydrate supply recommended during the lactation period, but as report-
ed above, lactating mink dams may benefit from a higher yield of highly
digestible carbohydrates in terms of milk yield and kit body gain (FINK et al.
2004, 2005). It has also been demonstrated that glucose metabolism was
almost unaffected over a wide range of protein/carbohydrate supplies.
When mink dams, that are fitted with jugular vein catheters, in their late
lactation were fed on diets with a protein content varying from 30 to 60% of
ME, containing either substantial amounts of carbohydrates or being car-
bohydrate free. FINK and Bgrsting (2002) and FInk et al. (2002a, b) showed
that quantitative glucose turnover was almost independent of dietary nutri-
ent supply. Based on this finding it was concluded that the mink, besides
its dependence on gluconeogenesis while fed on high protein diets, has a
high glycolytic capacity.
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34.2. Nutritional and Metabolic Disorders and Diseases in
Fur-Bearing Animals
© Andras Bersenyi

For certain nutrients, clinically observable conditions have been shown to
be related to chronic ingestion of either a deficient diet or excessive amounts
of compounds. Although the overall incidence of nutrient deficiencies and
toxicities in fur-bearing animals is largely unknown, several dietary syn-
dromes have been identified. Some of them are discussed below according
to the organs affected.

34.2.1. Dietary imbalances in carnivorous fur animals (ie. ferrets,
minks and foxes)

34.2.1.1. GENERALLY ABOUT NUTRIENT DEFICIENCIES

Depending on the degree of energy deficiency, retardation or cessation of
growth may be accompanied by varying stages of emaciation. The fur may
be dull and lack shine. Milk yield may be reduced in lactating females. As
protein requirements usually increase with higher energy density of the
diet, animals fed excessive dietary fat may risk protein deficiency. Protein
deficiency manifests as slow development rate in youngsters, low concep-
tion rates and failed lactation in breeding females and impaired immunity
in animals of all ages. Dietary arginine is required for optimum growth.
Arginine deficiency has been reported in ferrets, while taurin deficiency has
not. It manifests as encephalopathy. Carbohydrate deficiency includes low
growth, poor reproductive performance and loss of hair. The mink and fer-
ret requires dietary niacin because they can not metabolize sufficient pre-
cursor tryptophan to meet their niacin requirement. Signs of deficiency may
include anorexia, pellagra and ’blue tongue’.

34.2.1.2. REPRODUCTIVE ORGANS AND PERFORMANCE EFFECTED BY NUTRITION

Due to the damage of mucos membrane in testes and eggs, the reproduc-
tion performance in both sexes is reduced by vitamin A deficiency.
Moreover this condition may also manifest as retardation of growth, night
blindness, hyperkeratosis (ie. dry, scaly and rough skin) and death. Even
vitamin Bg (pyridoxine) deficiency affects the reproductive performance of
fur-bearing animals; in males the testes become atrophic, aspermatic and
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degenerative, while in females both embryo mortality and abortion increase,
and the litter size decreases.

34.2.1.3. SKIN PROBLEMS (IE. DRY SKIN, ITCHY SKIN) INFLUENCED BY THE
NUTRITION

If the animal’s skin has flakes or white powder on the surface of it, the skin
is too dry. The two most frequent causes of dry skin are poor nutrition and
bathing too often. (Ferrets, like cats, do not require routine bathing; no
more frequently than once a month.) Itchy skin may occur even if the skin
is not dry. Itchiness can come from parasites, nutritional disorders, allergic
reactions or diseases. Low levels of dietary fats and essential fatty acids
(ie. PUFAs) are the primary reasons for these dermatologic problems.
Furthermore, lack of proteins from meat sources can also be an occasion as
well as vitamin A deficiency or its excessive amounts after feeding liver.
Overdoses of vitamin A can lead to toxic conditions, making skin disorders

€VEn worse.

34.2.1.4. NUTRITIONAL ANAEMIA

Iron may be of importance for normal pigmentation of the pelt in fur-bear-
ing animals. Certain other fishes, usually from the cod family, generate
formaldehyde or thrimethylamineoxide (TMAO), which interferes with IRON
metabolism and causes severe anaemia and fur depigmentation. Feeding
large amounts of raw marine fish of the cod (Gadidae) family, such as coal-
fish (Gadus virens), Atlantic whiting (G. merlangus) and Pacific hake
(Merluccius productus), may result in severe anaemia and whitish underfur
(,cottonfur”). Freezing the raw fish appears to increase the problem, while
heating (approx. 90°C) it destroys or inactivates the causative factor. Very
high levels of trimethylamine oxide (TMAO) are involved in such fish.
These N-containing compounds are broken down by an enzyme present in
the fish digestive tract, resulting in several products (eg. formaldehyde),
which are not utilized by animals and can inhibit the absorption of dietary
iron. Therefore the Hb concentration is reduced, causing anaemia. The
characteristic deficiency symptom is lack of underfur pigmentation (greying
or whitening), microcytic-hypochromic anaemia, severe emaciation and
growth retardation. Lactating females are affected with weakness, weight
loss and because of the decreased milk production the growth rate of pup-
pies tends to be slow and mortality increases until weaning.
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However, it has also been found that chelat-bind iron such as ferric gluta-
mate and ferrous fumarate are satisfactory supplements for preventing
dietary iron deficiency.

In addition, high dietary levels of phosphorus, zinc, copper, man-

ganese and cadmium can reduce the iron absorption in animals, but TMAO
content in certain fish species is of far greater importance.
The discolouration of the fur of ferrets, minks and foxes could be attributed
to deficiency of copper (Cu), riboflavin (vitamin Bj), vitamin Bjo and
pantothenic acid, reducing the concentration of Hb. Moreover, the conse-
quences of vitamin B, deficiency may be the limited utilization of vitamin
B; and B,. Pantothenic acid deficiency also manifests itself as alopecia.

34.2.1.5. BIOTIN DEFICIENCY

Grey underfur and loss of guard hair (alopecia) also occurs when high lev-
els of uncooked eggs, particularly turkey eggs, are fed. A typical clinical sign
in fox is the achromatrichia and spectacle eye (CHEEKE, 1999) Raw eggs,
which are otherwise an excellent protein source, contain a substance called
avidin that binds with and inactivates dietary biotin. The consequent biotin
deficiency causes achromotrichia and alopecia in severe caseses. When
enzymes cause these nutritional problems, they can be inactivated by heat-
ing, however, this adds expense to the diet preparation. Cooking at 91°C for
at least 5 minutes inactivates avidin. Alternatively, diets known to contain
these interfering substances can be supplemented with the deficient nutri-
ent(s). Avidin, an antinutritional factor present in eggs, inactivates biotin
required for pigmentation and hair growth. Biotin deficiency can be pre-
vented by heat treating the eggs. Peroxides of the rancid feed may also
destruct biotin.

34.2.1.6. URINARY CALCULI (BLADDER STONES OR UROLITHIASIS)

Urinary calculi in fur-bearing animals occur mainly in pregnant and lactat-
ing females as well as in male kits because of increased mobilization of min-
erals, and mortality from the disease may be very high.

The main constituent of the stones is magnesium ammonium phosphate
hexahydrate (MgNH4PO46H,0), and their formation appears to be favoured
by alkaline urine. These calculi are quite soluble at pH below 6. The pH of
urine in carnivora ranges from 5.5 to 7.5 according to the feed given. Ferrets
fed diets (e.g. cat foods) containing mainly plant protein are particularly
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susceptible to bladder stones. The products formed from the digestion of
plant proteins make the urine alkaline (urinary pH rises above 6.5), for-
mating struvit stones. The incidence of urinary calculi is low among animals
where fish is the princepal feed and more common when horsemeat is the
main ingredient in the diet. Other predisposing factors may be the contam-
ination of food, decreased water intake or increased ash intake.

34.2.1.7. WET-BELLY DISEASE (URINARY INCONTINENCE)

Wet-belly disease is a non-fatal condition that occurs sporadically, mostly
in obese males, with an incidence in the late summer and autumn (from
September to November). It is characterized by dribbling of urine and con-
sequently both the skin and fur become soaked and discoloured around the
urinary orifice. Since affected areas of the pelt must be discarded, the con-
dition is of economic importance. The cause is unknown, but at least 3 fac-
tors, including genetic strain, high dietary fat level and obesity, appear to
have the greatest influence on incidence. The disorders is usually associat-
ed with bacterial infection; Proteus organisms may be isolated in the uri-
nary tract.

34.2.1.8. CHASTEK PARALYSIS

This disease is eventually a deficiency of vitamin B; caused by inactiva-
tion of vitamin B in the diet. This condition is associated with the feeding
certian raw fish that contain the enzyme thiaminase. Some fresh material
fed to mink may contain interfering enzymes that would be inactive in the
dried feeds given other classes of livestock. A well-known example is thi-
aminase, an enzyme found in the flesh of a number of species of fish,
including bullheads, carp, herring and ocean smelt), which destroys dietary
thiamine and causes anorexia and Chastek paralysis in mink. The list of
fish containing thiaminase see below in Table XXXIV-8. Affected animals
gradually lose their appetite and weight, and die after convulsion and paral-
ysis (star-gazer opistotonus). The most significant pathological findings are
brain lesions. The occurrence of Chastek paralysis can be prevented by
cooking the fish or giving the raw fish on alternate days.

1141



JAV_34_VND_FSGy:MINTAUJ.gxd 2008.09.03. 16:38 Page 1142 $

CHAPTER XXXIV: FERRET - FOX - MINK FEEDING

Table XXXIV-: Occurence of Thiaminase in Fish
Fish species with thiaminase activity Fish species without thiaminase activity
Alemite [Pomelorug prewudoharengus B [Plecogio ssus abhnelis)|

Anchovies [Engrawls mordaxd Base, largemonth [Fure saimoide 5

Baszz, white [Lepibema chrysops) Bazz, rock [Amblopide s . rupe sins|
Bowfin [dogfizh] [Amia ool Bagzz, zmallbmouth [Aficropteres dolomizul
Breatn [Abramis bramd BEluegill [Lepomis m. macrochine
Buffalofizh [fotiobus cyprineihis) Catfizh, zea [Guleichiys e lis

Bull head [Amepurnism. melas Chub, bloater [Coregors hoyl

Burbot [Lofa iota maculosd) Cod [Gudus morrhua

Butterfish [Poronothes nacanthus Crappie [Femoxds mgre-maciohes]

Carp [Cyprins carpio) Cutlagefizh [giveree]] [ THohiows lephirs
Cattizh, channel [fetabows looostns Eel [Angialla ro strata)

purctaties

Chuh, creck [SBemobig a Gar, northern longnoze [Lepisosteuws osseus
atromactdaties x|

Fathead minnow [Frimephales p. Haddock [Melanegrammus aegiefinmes
promelas

Goldbzh [Cartssnes auraiies Halke [Lrophycus spp.

Herring, Baltic [Cihupea A promeias] Lizatd figh [Synodus foetons)

Herring [Clhepea harengues] Mackerel [Scom ber scom bris

Menhaden, large zcale [Brepoortic Perch, vellow [Peroa flase scens
patrors]

Moray eel [Gymnothorax ocelln s Pike, northern [Bsox hiciws)

Musgeel bigtoe [Plusrobema cordaim) Porgy, 2cup [Stenotomus aculsahid

Pike, zauger [Shzostedion o canadense] Pumpkinzeed [Lepomis gibbosus)

Sculpin [Mywocephales @iadncormis Fediizh [Sebastes marrus

Shad, gizzard [Dorosoma cepediomem ] Balmon [Salmo saler)

Shiner, buckeye [Notopus athennoide 5| Seabase [Centropriztz =tiatas]

Shiner, spottail [Wotropus hudsonins) Sole, lemon [Psewdoplewrons e 5 americamys

digncbilis)
Bmelt, freshhwater [Qsmernes mordax Sguid [Lelgo bresis
Starfish [Asterins forbe ) Trout, brown [Sabne buld fori)
Stoneroller, central [Campostoma Trout, lake [Cristizomer i1 namaycush
anomaizon puiom |
Sudcer, comtnon white [Catostomus ¢ Trout, rainb ow [Salme gairdnern indews)
CoMmmersony
W hitefish, lalce [Coregonis Whiting [Merucaies bilinearis
clupeaformis)
Whitefizh, menomones [Prosopium Tellow taile [Limanda fermegnea

cplindraceum quadnlaterale)]

34.2.1.9. YELLOW FAT DISEASE (NUTRITIONAL STEATITIS)

This conditions occurs in young, rapidly growing animals as a result of
excessive rancid unsaturated fatty acids (PUFAs) and/or a deficiency of
vitamin E in the diet. The high level of dietary PUFAs is associated with
excess of oily marine fish (eg. cod liver oil and herring oil). Polyunsaturated
fats are highly susceptible to oxidation within the feed as well as within the
host’s tissue. Vitamin E is a critical nutritional component in protecting tis-
sue against lipoperoxidases. The disease manifests as anorexia, hemolytic
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anaemia and progressively impaired gait leading to paralysis followed by
death. Necropsy findings include a yellow discolouration of body fat and
fatty degeneration of liver. In order to avoid the condition a tocopherol to
PUFA ratio (mg:g) of at least 0.5 has been recommended.

Other possible effects of feeding excessive dietary fat see above in protein
deficiency. (see also: VESD in Chapter XII).

34.2.1.10. TAURIN DEFICIENCY

Based on some case reports and on the similarity of metabolism of the tau-
rin, it is now suggested to be a requirement in the ferret, mink and foxes,
too. In the commercialized feed mixtures for ferrets the recommended tau-
rin concentration is of 0.23 to 0.25% in dry matter (LEWINGSTONE, 2000). In
case of deficient supply, heat treatment (Maillard reaction) and gut flora
abnormalities the expected deficiency symptomes are similar to those of
cats: retinal and neural damages, impairad immune system, reproductive
troubles and retarded kitten growth.

34.2.1.11. NURSING SICKNESS

This disease appears in the 5-6th weeks of lactation. There is reduced
appetite (anorexia), weakness, rapid dehydration, weight loss (wasting) and
staggering movement following death. It is said to be a salt deficiency dis-
order and recommended treatment is 0.3 to 0.5 per cent NaCl in the diet.

34.2.1.12. SoRE Paws

The occurrence of sore paws in young foxes a few days after birth could be
observed with a high rate of mortality in untreated animals. The incidence
of this condition is likely to be a consequence of magnesium deficiency
because sore paws has been reported in Mg-deficient dogs, too. Puppies of
young females deprived of Mg during pregnacy and early lactation are par-
ticularly affected.

34.2.1.13. NUTRITIONAL HYPERPARATHYROIDISM (OSTEODYSTROPHIA FIBROSA)

Exclusively feeding meat or fish results in an unbalanced diet and causes
nutritional diseases. Nutritional (alimentary) secondary hyperparathy-
roidism is usually associated with feeding all-meat diets that are low in
calcium, thus creating an imbalance in the ratio of calcium to phosphorus.
All ages are susceptible, but rapid growth predisposes young animals to the
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hyperphosphorosis. The bones are soft and pliable (rubber-like), and fruc-
tures may be present, thus, individuals are unable to stand. Microscopically
bones are osteoporotic with typical lesions of osteodystrophia fibrosa. The
disease can be prevented by ensuring adequate calcium intake and a prop-
er calcium:phosphorus ratio (1.2-1.7 to 1).

The condition must be differed from true rickets in young animals.
Rachitic changes and abnormal bone development may occur when the diet
is deficient in vitamin D, calcium or phosphorus.

34.2.1.14. NUTRITIONAL MUSCULAR DYSTROPHY

Animals in good condition die suddenly without any obvious clinical signs
as a consequence of myocardial necrosis. Distrophy of myocardium (heart
muscle) and skeletal muscle is a consistent finding in animals with seleni-
um (Se) and vitamin E deficiency. Etiologic factors in the development of
these lesions include low dietary levels of Se and vitamin E as well as sul-
fur-containing amino acids; high dietary concentrations of polyunsaturated
fats; exposure to prooxidant conditions (toxicity by Oy, O3, Fe, etc.); and
intake of Se antagonists (eg. Cu, Zn, Co, Cd, Sb, Ag and Te).

34.2.1.15. OVERFEEDING OF NUTRIENTS (BRIEFLY)

Excessive energy intake may lead to obesity as well as wet-belly disease
detailed above, and dyspepsia and diarrhoea caused by high dietary carbo-
hydrate level (>35-40%).

34.2.2. Dietary imbalances in herbivorous fur animals (ie.
chinchilla)

The state of health with chinchillas is indicated well by faeces. The normal
faeces are 3-5 mm in size and oil green. The quality of faeces can be
changed by feeds. The diarrhoea may be caused by a rapid change of feeds,
mycotoxins (eg. T-2, F-2), highly fermentable feeds (ie. cabbage, lettuce) and
large quantities of moisture, green plants. Otherwise, mouldy hays and
high-protein feeds may result in obstipation. Leguminous plants (ie. tri-
foils) bloat easily the chinchilla.
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SOME SPECIAL CONDITIONS IN CHINCHILLAS

Fat overfeeding may cause fatty degeneration of liver and low quality of fur
because of irregular development of hair. In case of choline and/or Met
deficiency the transformation of beta-carotene to vitamin A is limited.
Consequences may be the so called yellow ear disease caused by excess of
carotene granules as well as reduced reproductive performance by vitamin
A deficiency. If the feed intake is stopped for a short period of time (1-2 days)
around parturition because of injury to forelegs, dusty diet and reduced
water intake, considerable amount of fat is mobilized, resulting in hepatic
hyperlipidosis (hunger ketosis) in obese females. This condition also
occurs in obese ferrets, cats and ponies.
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LIST OF ABBREVIATIONS

AAFCO =American Association of Feed Chemistry Officials

ADF = acid detergent fibre

ADL = acid detergent lignin, 72% sulphuric acid soluble lignin

ALP = alkali phosphatase

ALT = alanine-aminotransferase

AME = apparent, zero N-balance corrected metabolisable energy

A.O.A.C. = American Association of Analytical Chemists

approx.= approximately

ARC = Agricultural Research Council (UK)

AST = aspartate-aminotransferase

AV = anisidine value

AVMA = American Veterinary Medical Association

BCS = body condition score

BE = basis excess

BE = brute energy (synonym: GE = gross energy)

BFS = bacterially fermentable substance (bakteriell fermentierbare
Substanz)

BSE = bovine spongiform encephalopathy

CAB = cation-anion balance, or DCAB= dietary cation anion balance

CFU = colony forming unit

CL = corpus luteum

CLpS = corpus luteum pseudogravidity

CT = computerised tomography

CV = variance (standard deviation in %)

CVN= Dutch Central Bureau for Animal Nutrition

DAS = diacetoscirpenol

DC = digestion coefficient

DE = digestible energy

D(E)XA = dual-energy X-ray absorptimetry

df = discount factor

dg = degradability (in rumen)

DLG = Deutsche Landwirtschaftsgesellschaft

DM = dry matter

DOS = deoxynivalenol; deuterium oxide space
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LisT OF ABBREVIATIONS

dUA = dietary undetermined anion

EAA = earth alkali alkalinity

EB = electrolyte balance

EBW = empty body weight

ESR=erythrocyte sedimentation rate

ESVCN = European Society of Veterinary and Comparative Nutrition
ESVIM = European Society of Veterinary Internal Medicine
FCE/FCR = feed conversion efficiency/ratio (kg/kg)
FDA = Feed and Drug Administration

FELASA = Federation of European Laboratory Animal Science Association
FFDM = fat-free dry matter

FID= flame ionisation detector

PMN= neutrophyls polymononuclearis (cells)

FOS = fructose-oligosaccharides

GGT, g-GT = gamma-glutamyl transferees

GIT= gastro-intestinal tract

GMO = genetically modified organism

GnRH = gonadotropic releasing factor

GRAS = generally accepted as safe

GSH-Px = gluthation-peroxydase

GTF = glucose tolerance factor

hCG = human choriogonadotropin

HD = high degradable crude protein

HDL = high density lipoprotein

HU-value = Hounsfield unit

[IAEA = International Agency of Atomic Energy

IAPP= islet-associated polypeptide

IFN = International Feed Number

INQ = Index of Nutritional Quality

INRA = Institut National de la Recherche Agronomique
k = partial utilisation of ME to NE (NE/ME x 100)

LD = low degradable crude protein

LH = luteinising hormone

LW = live weight

MDA= malondialdehyde

ME = metabolisable energy

MOS = mannose oligosaccharide
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LisT OF ABBREVIATIONS

MP = metabolisable protein

MPS = mononuclear phagocyte system

MUN = milk urea nitrogen

NDF = neutral detergent fibre

NE = net energy

NEFA = non-estherified fatty acid

NE, = net energy gain

NE; = net energy lactation (NEL)

NE,, = net energy maintenance

N-f.e. = nitrogen free extracts

NFC =nonfibre carbohydrates (NFC=100% of DM-%NDF-%CP-%-%ash-
%ether extract) and non-structural carbohydrates

NMR = nuclear magnetic resonance

NPN = Non Protein Nitrogen

NPR = Net Protein Ratio

NPU = net protein utilisation

NRC = National Research Council (USA)

OMMI = Orszagos Mezégazdasagi Mindsité Intézet (Hungary)

P/E ratio = protein to energy ratio

P4 = progesterone

PCR = polymerase chain reaction

PDI = protein digestible (in) intestine

PEM = protein energy malnutrition (syn. Protein Calorie Malnutrition)

PER = Protein efficiency Ratio

POTZ= preferred optimum temperature zone (reptiles)

PPAR-peroxysome proliferators-activated receptor

ppb = ng/kg

ppm = mg/kg

PUFA = poly-unsaturated fatty acid

PUN = (blood) plasma urea nitrogen

PV= peroxide value

q = metabolizability [ME/BE x 100)

RDP = rumen degradable protein

RUP = rumen undegradable protein syn. UDP, bypass protein)

(S)EUROP = (Super) European (carcass qualification system)

SET= standard environmental temperature (fish)

T3 = triiodotironine
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LisT OF ABBREVIATIONS

T4 = thyroxine

TBA= thiobarbituric acid

TDN = total digestible nutrients

TME = true metabolisable energy (poultry)

TOBEC = total body electrical conductivity

TOH = tritiated water

Totox = 2PV+AV

TRIG = triglyceride

UDP = (rumen) undegradable protein (syn. RUP, bypass protein)
UEL = unité encombrement lait (fulfilment unit for dairy cow)
UEM = unité encombrement mouton, syn., fulfilment unit, FU for sheep))
UFC = unité fourragere cheval (horse net energy unit, France)
UFP = urea fermentation potential. g

VFA = volatile fatty acid

VLDL = very low density lipoprotein

VS. = versus

WO.75 = metabolic body mass/size
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SELF-EVALUATIONG QUESTIONS
A) ESSAY OR DEFINITIONS TYPE QUESTIONS

After the hypotheses what may have been the first
type of digestion at the ancestor mammalians?
Compare CT and DEXA methods (analogies and dif-
ferences).

Compare the body composition of plants and ani-
mals.

Consequences of fibre deficiency in the rabbit dietet-
ics

Consequences of subacute T-2 toxin intake by rab-
bits

Describe in a few sentences the principles involved
in determining each fractions of the proximate

analysis.
%% Describe the intensive, semi intensive and extensive
breeding system of rabbits.

Describe the mechanism of caecotroph production,
fate of globules in the stomach, and the regula-
tion of their intake.

Describe the pathomechanism of the antibiotics-
treatment enteropathy

Give the characteristics of the pregnancy needs of
the pregnant rabbit

Give the meaning of the following terms: bomb
calorimetry, chromatography, pH, NDF, ADF,
ADL.

Give the nutrients requirements of the contemporar-
ily pregnant and suckling doe.

How can be applied the Archimedes Law in predict-
ing body composition?

What are dioxins and how the total amount of differ-
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SELF EVALUATION QUESTIONS

How can we get the N.f. e. content of a feedstuff?

How can you describe the voluntary feed intake of
the breeding doe during the different stages of
reproductive life?

How to express the rabbit’s energy requirements?

How to feed the female replacement growers?

If the INQ of milk for calcium is 4, how many milk
will cover the daily requirement of a man?

Is the allotriophagia a special type of trophallaxis?

It is not necessary for registration of new feed addi-
tives

Overfeeding of those plants may cause calcinosis
(Solaneum malacoxygeum, ergot)

Rules for the use of antibiotics, hormones and GMO
in US and EU are the.....(same/not same.

Significance of the alkaline value of feed mixture

Special features of the feeding and nutrition of the

%% breeding bucks.

Specific features of breedings bucks in energy — sex-
ual cycle - libido

State the main functions of water in the animal
body.

What are the consequences of fibre deficiency
(and/or Carbohydrate Overload of the Hind Gut)

What are the differences (zoology, taxonomy, biology)
between hare and rabbit?

What are the features of a good indicator material
during a dilution method for measuring body
composition? Give some examples.

What is the disadvantage of the rice bran?

What are the maintenance requirements of the
breeding doe’s of different categories?

What is the principle of the Body Condition Scoring?

What is the relationship between the extinction of
the dinosaurs and the development of mammals?
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SELF EVALUATION QUESTIONS

Describe the basic mechanisms of the nutrige-
nomics.

Why are rabbits extremely against mycotoxin (e. g.
T-2 toxin peroral intake)?

Why has addition of lactic acid to the drinking water
a preventive effect against rabbit diarrhoea?

B) MULTIPLE CHOICE QUESTIONS

1. The Keshan disease in China is
a) a cardyomyopathy caused by Se deficiency
b) a cervical paralysis
c) a curled toe paralysis
d) an allergy with skin syndromes

true?

a) Dogs of various breeds age at the same rate.

b) Aging is associated with increased susceptibility to injury
and decreased capacity to resist or repair injury.

c) A group of elderly dogs is likely to be more homogeneous
than a group of young dogs.

d) Aged dogs always require more dietary protein than pup-
pies do.

e) Chronologic age is a reliable indicator of functional age.

%% 2. Which of the following statements concerning aging is

3. In the short term, weighing patients frequently is most
useful in evaluating the status of
a) water b) protein
c) carbohydrate d) calcium

4. A body condition score of 5 of 5 BCS system indi-
cates
a) emaciated body condition. b) thin body condi-
tion.
c) obesity d) moderately fleshy body condition.
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SELF EVALUATION QUESTIONS

5. The protein requirements of old dogs

a) are always decreased from the maintenance level for
young adult dogs.

b) are always greater than the maintenance level for young
adult dogs.

c) must be individualized

d) must be met only with foods of animal origin.

6. Continuous grazing is less effective than
a) rotational grazing b) strip grazing

c) both of them (a+b)

d) neither of them

7. It can help to prevent the human osteoporosis
a) vitamin Ab) vitamin D  ¢) vitamin E d) vitamin K

8. Liberation of ammonia during heat processing of feeds
indicates that there are

a) reactions between protein molecules

b) reactions between proteins and carbohydrates

c) reactions between proteins and fats
d) reactions between carbohydrates and fats

8. If the quality of corn silage is good, it contains this acid
in the highest amount

a) acetic acid b) propionic acid

c) lactic acid d) butyric acid

9. By a mega dose of vitamin C the harmful effect of aflatox-
in B1 can be reduced in

a) dairy cow  b) beef cattle c) sheep d) poultry

10. Its crude fibre content is usually higher than 20% on

DM basis
a) meadow hay b) alfalfa hay
c) both of them d) neither of them
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SELF EVALUATION QUESTIONS

11. The secondary alimentary hyperparathyroidism (all meat
syndrome) in cats can be caused by the overfeeding of
a) Ca b) P c) Mn d) Zn

12. Tables created according to the new protein evaluation
system for ruminants express the protein content of the
feeds in the form of
a) MPN b) MPE
c) both of them (a+b) d) neither of them

13. The optimum nitrogen: sulphur ratio in dairy diets is
a) 20:1 b) 15:1 ¢ 10:1 d) 7:1

14. Its presence is necessary for the carotene — vitamin A
conversion in dairy cows
a) P b) Zn
c) both of them d) neither of them

15. The substitution number (SN) of corn is 0.3. It means,
that by adding 1 kg DM of corn to the forage, the DM
intake from the forage
a) decreases by 30% b) decreases by 0.3 kg
c) increases by 30% d) increases by 0.3 kg

16. Its crude protein content is between 20 and 30% on DM

basis
a) corn silage b) green alfalfa
c) meadow hay d) meadow grass

17. Atypical form of milk fever can occur when
a) the absolute Ca level is low in the diet
b) the relative blood Ca level is high related to the level
of Mg and P
c) the absolute Mg level increases in the blood
d) the relative blood Ca level is low related to the level of
Mg and P
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SELF EVALUATION QUESTIONS

18. They are storage fungi
a) Alternaria genus c) Cladosporium genus
b) Fusarium genus d) Aspergillus genus

19. The INQ value for vitamin A of liver is 100 for human. It

means that

a) related to the requirements liver provides 100 times
more energy than vitamin A for human.

b) the absolute energy content of the liver is 100 times
higher than its vitamin A content

c) the absolute vitamin A content of the liver is 100
times higher than its energy content

d) related to the requirements liver provides 100 times
more vitamin A than energy for human.

20. One of its deficiency syndromes is distortion of breast-
bone in poultry

a) vitamin E b) vitamin D
c) both of them (a+b)  d) neither of them
%% 21. If the by-pass category of a feedstuff is low, it means

that the most of its protein content

a) will be degraded in the rumen

b) can go through the rumen without degradation

c) will not be degraded neither in the rumen nor in the
large intestine

d) can go back into the rumen in amino acid form by the
rumino-hepatic cycle

22. Tables can contain not only the total phosphor content
of the feeds but also the amount of
a) digestible P b) available P
c) precipitated P d) inorganic P

23. Its protein requirement in the practice may be expressed
in crude protein
a) Angora rabbit b) growing pig
c) laying duck d) riding horse
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SELF EVALUATION QUESTIONS

24. The supply of dairy cows can be well evaluated accord-
ing to its concentration in the milk
a) sodium b) iodine
c) both of them d) neither of them

25. By giving 4-8 times more from the group of vitamin B
than the normal requirement, the lean growth can be
improved in
a) swine b) broiler chick
c) growing lamb  d) neither of them

26. One of its deficiency syndromes is opisthotonus
a) vitamin B; b) Mn
c) both of them (a+b)  d) neither of them

27. By increasing of the lignin content of the feeds
a) the feed intake increases
b) the feed intake doesn’t change essentially
c) the feed intake decreases
%% d) the nutrients’ digestibility increases

28. For determination of the nutrients’ digestibility by a

total collection method

a) registration of the feed intake and collection of the
faeces are required

b) registration of the feed intake and collection of the
faeces and urine are required

c) only the feed intake must be reiterated

d) only the faeces and urine must be collected but the
registration of feed intake is not necessary

29.Body condition score (BCS) is
a) the same as body weight
b) a physical measure that allows a definitive statement
on nutritional health
c) an estimatation of the fat cover of the body and an
indicator of body energy reserves or the lack of them
d) the degree of physical activity in an aged pet
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SELF EVALUATION QUESTIONS

30. One of its deficiency syndromes is skipping of the
Achilles tendon in beef bulls
a) Ca b) P c) Cu d F

31. The approximate dry matter content of fresh pasture
grass is
a) 20-25% b) 45% c) 60% d) 85%

32. The energy density expresses how many

a) crude protein is in the feedstuff related to 1 MJ NE
(CP/NE)

b) crude protein is in the feedstuff related to 1 fulfilment
unit (CP/UE)

c) fulfilment unit is in the feedstuff related to 1 g crude pro-
tein (UE/CP)

d) net energy is in the feedstuff related to 1 fulfilment unit

(NE/UE)
33. One of its deficiency syndromes in sheep may be
anaemia
a) vitamin K b) vitamin K, Fe and Cu
c) vitamin K and Fe d) vitamin K, Fe, Cu and Co

34. It published feeding recommendations
a) INQ b)ARC c¢)NSC d) MPE

35. Its deficiency syndrome is grass tetany
a) K b) Cl
c) both of them d) neither of them

36. Its most important antinutritive factors are saponins
a) soybean b) barley c) alfalfa d) rapeseed

37. Biological value (BV) index is

a) the proportion of nitrogen intake that is retained

b) weight gain per crude protein intake

c) proportion of ingested nitrogen that is not excreted in the
faeces

d) the proportion of absorbed nitrogen that is retained
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SELF EVALUATION QUESTIONS

38. The discount factor of corn silage is 0.053. It means,
that by increasing the feeding level by 1 unit

a) the digestibility of the corn silage will decrease by 5.3%

b) the digestibility of the corn silage will increase by 5.3%

c) the NE| content of the corn silage must be multiplied by
0.053

d) the NE; content of the corn silage must be raised to the
0.053 power

39. They are chelates
a) S-Cu-Mo b) Met-Zn
c) both of them (a+b)  d) neither of them

40. Its determination is made by direct chemical analysis
a) organic matter b) N-free extract
c) both of them (a+b) d) neither of them

41. NDF minus ADF equal to....

a) cellulose b) hemicellulose c) lignin d) ash

42. One of its deficiency syndromes is oedema of eyelids

a) vitamin C b) vitamin E  ¢) vitamin B,  d) pyridoxin

43. Bulky feeds have

a) low dry matter content related to the whole volume

b) high digestible organic matter content related to the
whole volume

c) low crude fibre content related to the whole volume

d) low dry matter content related to digestible organic mat-
ter content

44. To the overheating of the feeds this amino acid is the
most sensitive one

a) Lys b) Met c) Cys d) Arg
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SELF EVALUATION QUESTIONS

45. It is chemically determined according to its nitrogen

content
a) N-free extract b) crude protein
c) true protein d)at+b+c together

46. Characteristic of roughages

a) They are bulky feeds

b) Their fat content is higher than 8%

c) Their CF content is lower than 10% on DM basis
d) They are concentrated energy feeds

47. They belong to the group of nutriceuticals
a) antibiotics b) hormones

c) steroids d) organic acids

48. ,Sneaker” syndrome caused by biotin deficiency is fre-

quent at
a) turkey b) boars c¢) sows d) mink
49. The protein overeating
a) reduces the ovulation rate b) causes worse nidation

c) improves nidation d) increases the body weight at birth

50. For expressing the energy requirement of beef cattle and
small ruminants for maintenance, the following term is
used in Germany

a) NE, b) ME c) NEg d) neither of them

S51. They can be used as silage additives
a) cereal grains b) molasses
c) both of them (a+b) d) neither of them

52. Which of the following measurements provides a defini-
tive statement on nutritional health?
a) history and diet assessment
b) physical examination
c) clinical chemistry
d) none of the above alone
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SELF EVALUATION QUESTIONS

53. Ration of beef cattle can be supplemented by urea when
a) the UFP value is positive
b) the rumen protein balance is negative

c) both of them d) neither of them

54. PSE muscle by VESD in living animal is present
a) broiler chicken b) beef cattle

c) newborn lamb d) growing-fattening pig

55. One of its deficiency syndromes is night blindness
a) vitamin A b) Zn
c) both of them (a+b) d) neither of them

55. Which biogenic amine can cause food/feed allergy with
skin syndromes?
a) tiramine b) histamine  c) cadaverine d) triptamine

56.The most significant risk of drug-induced nutrient defi-
ciencies occurs in old dogs with

a) gastric torsion.

b) marginal nutrient intake and chronic disease
c) acute disease

d) subnormal temperature.

57. Green chops

a) are more digestible than hays

b) are fed dried to livestock

c) are less digestible than hays d) b + ¢

58. Homeostasis of Ca is regulated only on the level of
excretion in
a) dairy cowb) cat c) dog d) rabbit

59. In case of fall of hair caused by biotin deficiency in cats
one has not to differentiate it from

a) IDDM, hypothyreosis b) taurine deficiency

c) Cushing syndrome d) Zn deficiency
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60. The inheritable imperfect zinc absorption is more fre-

quent in
a) husky and malamute b) Puli
c) German shepherd d) Golden retriever

61. The inheritable copper retention trouble is more fre-

quent at
a) Dwarf Schnauzer b) Badlington terrier
c) Dachshund d) Hungarian Vizsla

62. Put in increasing order according the energy level of
cat’s, dog’s and cow’s milk
a) cow, cat, dog b) dog, cat, cow
c) cat, dog, cow d) cow, dog, cat

63. In case of secondary renal hyperparathyroidism the
following clinical signs will not occur:

a) opisthotonus b) anaemia
c) uraemia d) osteodystrophia fibrosa
% 64. The slimming diet of dog and cat may contain higher
level of
a) fibre b) low degradable starch
c) silica d) sawdust

65. The slimming diet of dog and cat may contain higher

level of
a) high degradable starch b) L-carnitine
c) sawdust d) ascorbic acid

66. The slimming diet of dog and cat may contain higher
level of
a) high degradable starch b) silica c) vitamin A

67. The slimming diet of dog and cat may contain higher
level of
a) high degradable starch b) silica
c) trivalent (organic) chromium d) NSC
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68. The maintenance energy requirement of dog could be
calculated by using the

a) metabolic body weight (W0-75) b) live weight
c) body length d) hearth girth

09. The acidification of the cat’s urine helps to prevent the
formation of

a) cystine stone b) oxalate stone

c) struvite stone d) urate stone

70. Forced and quick weight reduction program in obese
cats may cause

a) chronic renal failure b) dilated cardiomyopathy

c) hepatic hyperlipidosis d) cerebrocortical necrosis

71. In case of congestive heart failure one has to choose

feeds of
a) low in potassium b) high in potassium
c) low in sodium d) high in sodium
% 72. The cat’s capacity to transform carotene into vitamin A

1S
a) 20% b) 10% c¢)zero % d) 50%

72. Lack of this compound in the cat’s diet may cause
dilated cardiomyopathy and central retina degeneration
a) dl-methionine b) L-carnintine
c) taurine d) thiamine

73. When using the method of direct calorimetry this
parameter will be also measured
a) O, consumption c) both of them (a+b)

b) CO, production d) neither of them

74. A dog is considered to be geriatric when it reaches how
many years of age?

a) 10 b) 5 c) 6

d) none of the above (Because canine aging is a heteroge-
neous process, no single age applies to all dogs.)
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75. One of its deficiency syndromes in birds is the cervical
paralysis (stretched neck)
a) biotin b) pantothenic acid
c) folic acid d) niacin

76. For determination of digestible energy by experimental
way we calculate with the

a) gross energy content of the feed and that of the faeces

b) net energy content of the feed and the gross energy con-
tent of the faeces

c) gross energy content of the feed, faeces and urine

d) gross energy content of the feed, faeces, urine and gases

77. The most important factor influencing the onset of the
first fertile oestrus in dairy heifers

a) energy b) protein c)P d) Mn

78. Micro mineral having similar skin and mucous mem-
brane effect as the vitamin A

a) Zn b) Fe c) Cu d) Mn

79. Mode of action of the intestinal bacterial defence mecha-
nism:
a) competitive exclusion c) bile acid binding
b) antibiotic degradation d) toxic amine production

80. UFP can be calculated as follows
a) MPE-MPN b) fat content c¢) CP-MPN d) dg, TDN

81. The most important regulator of the long-term control of
feed intake is
a) the adipose tissue b) hunger-satiety centre
c) hypothalamus d) b + c together
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82. Forages generally have

a) higher P content than Ca content

b) about the same level of Ca and P

c) higher Ca than P content

d) higher P content than that of the seeds

83. What is the meaning of “indicator bacteria”?
a) These bacteria will produce red colour in acidic cir-
cumstances.
b) Their presence allows us to suppose the (faeces) con-
tamination with pathogens
c) Bacteria used to produce methyl-orange indicator
d) Neither of them

84. AgY is

a) an antigen in the egg yolk having IgA effect
b) an immune deficiency syndrome in rats

c) a feeding standard

d) a gene responsible for high body fat level

85. As age increases, canine lean body mass generally
a) decreases. b) increases.
c) stabilizes d) does’nt change its ratio to body fat.

86. Chemical score (CS) means

a) weight gain per crude protein (CP) intake

b) retained nitrogen per absorbed nitrogen

c) retained nitrogen per nitrogen intake

d) limiting amino acid in the feed protein per the same amino
acid in the standard protein

87. It can cause secondary Cu deficiency
a) S b) Mo c¢) both of them (a+b) d) neither of them

88. The “k” value means
a) ME/GE b) ME/ME_, c) GE/NE d) NE/ME
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89. It has high buffering capacity
a) corn silage b) alfalfa silage
c) both of them (a+b) d) neither of them

90. It has effects typically on the females’ ovaria
a) Cu b) Zn c) Mn d) Mo

91. The unit of measurement of TDN is
a) MJ/kg DM b) kdJ/g DM c) g/MJ d)g/kg DM or %

92. The first limiting amino acid for milk production
a) Lys b) Met c) Cys d) Arg

93. The protein: energy (P: E) ratio of a feedstuff means

a) the amount of protein in gram related to 1 MJ energy

b) the amount of energy in MJ related to 1 g protein

c) the energy content of 1 g protein in the feed in MJ

d) The amount of protein in gram related to 1 g carbohy-
drates

% 94. The premix is a mixture of
a) microelements only

b) vitamins and micro elements

c) vitamins, microelements, Ca and P

d) vitamins, microelements, Ca, P and amino acid supple-
ments

95. Metabolizable protein means

a) the digestible microbial true protein + digestible UDP in the
small intestine

b) the digestible crude protein + digestible RDP in the small
intestine

c) the digestible microbial true protein + digestible UDP in
the rumen

d) the digestible crude protein + digestible RDP in the
rumen

96. In case of its deficiency the ruminal protein synthesis
can decrease
a) Se b) S c) Mg d) I
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97. The equation for predicting dry matter intake of dairy
cow we calculate with the

a) body weight and environmental temperature

b) metabolic body weight and milk production

c) milk production and NE_, content of the feedstuff

d) milk production and environmental temperature

98. If the ration of dairy cows is deficient both in Ca and P

a) first you eliminates the Ca deficiency and after that the P
deficiency by supplements

b) first you stop the P deficiency and after that the Ca defi-
ciency by supplements

c) first you increase the amount of grains to give more P
than you increase the amount of forages to give more Ca

d) first you increase the amount of forages to give more Ca
than you increase the amount of grains to give more P

99. It is an omega-6 type fatty acid
a) oleic acid b) arachidonic acid
c) linolenic acid d) neither of them

100. The meaning of “Earth alkali alkalinity” is the follow-
ing.

a) in growing animals a surplus of alkaline metabolites is
produced which should be buffered by feeds having
acidic characters

b) in growing animals a surplus of acidic metabolites is pro-
duced which should be buffered by feeds having alkaline
characters

c) the chelate forming compounds of the feed must be in
biologically active form

d) the homeostasis of minerals can be regulated by feeds
neutral characters

101. The energy intake goal for geriatric pets is
a) 20% restriction b) 20% enhancement
c) energy balance d) increasing crude fibre intake
to decrease energy density
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102. Sum of adipocytes are
a) organs for fat deposit b) endocrine organs
c) both of them (a+b) d) neither of them

103. This is the horse energetic feed unit in France:
a) ME b) MP c) UFC d) UFP

104. It a gastric hormon controlling feed intake
a) leptin b) ghrelin c) NPY d) galanin

105. They have high copper content in their milk
a) ruminants b) strict carnivores
c) omnivores d) mules

106. Metallothioneins are
a) proteins chararterized affinity to metals

b) steroids  c) enzymes d) feed additives
107. Cannibalism may be caused by deficiency of
a) sodium b) potassium c¢) manganese d) silica

108. Iron level in milk is low, because
a) mammary gland cannot excrete iron
b) iron is an anti vitamin E
c) to prevent mastitis
d) biglets can get it from the dam’s faeces

109. The idiopathic hypercalcaemia is not uncommon in
a) pigs b) turkeys c) cats d) dairy cow

110. How can we express the total amount of different diox-
ins as

a) TDN b) TEQ ¢)INQ d) ADR

110. Rules for the use of antibiotics, hormones and GMO in
US and EU are
a) different b) the same c) depend upon the animal
species  d) exept apes are the same
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111. The modern food pyramide comprises...... , too
a) exercise (physical activity) b) feed additives
c) aflatoxin intake d) avoiding of smoking

112. The central organ of the food safety in Europe is the
a) ICLAS b) FELESA c) EFSA d) UNESCO
113. It cannot provoke a ketoacidotic state
a) diabetes b) lactacidaemia
c) ketosis d) antiepileptic diet

114. Oxidation of this compound acidifies
a) Met b) Lys c) Arg d) Trp

115. In order to acidify the cat’s urine, one can use
a) Met tablets b) aluminium hydroxide
c) sodium chloride d) silica

116. Acidifying diet may not be good (benevolent)
a) dry cow  b) periparturient breeding sow
c) peritonitis d) urolith (struvite) prevention

117. Total absence of Zn absorption may cause death,
because of
a) impaired growth b) perosis c) anaemia
d) lack of superoxide dimutase (SOD) activity

118. The hair analysis is a very good indicator of ...... status
in organism
a) P, S, Mg b) Si, mAl, B

c) Zn, Cu, Mn, Se d) CAB (cation anion balance)

119. They are very important in the immune response and
cancer prevention
a) Si, As b) Cd, Pb, Al ¢)Zn, Se d)F, K
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120. Clinical signs of its toxicosis may be similar to the
swine mouth-and-foot disease (MFD)

a) nitrit, nitrate b) vitamin E
c) Se d) Cu

121. The calcitriol is a(n)
a) hormon b) active vitamin
c) both d) neither

122. ,Kincky back” of turkeys is
a) Ca deficiency b) vitamin D deficiency
c) vitamin C deficiency d) genetic failure

123. One of these abbreviations is not a scientific organ
a) INRA b) DLG c¢) ARC d) NEL

124. Its overdosage may cause toxicosis

a) thiamin  b) niacin c¢) folic acid d) axerophtol
125. Its overdosage may cause toxicosis

a) panthotenic acid b) biotin

c) L-carnitine d) cholecalciferol

126. Its manifestation is both genetically and environmen-
tally determined
a) scurvy b) rickets
c) cancer d) haemophilia

127. Immunostimulant effect of a vitamin can be evaluated

by
a) lymphocyte proliferation (mitotic index)
b) hematocrit c) RDR d) liquor analysis

128. It may help in differentiating avian nephritis and vita-
min A deficiency in chicken
a) visceral gout b) inclusion body (histopathology)
c) lameness d) blindness
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129. Pirrolo-quinoloquinon (PQQ), the recent dicovered vita-
min can be found in
a) orange b) carotte c) papaya d) alfalfa

130. It has no gulonolacton-oxidase enzyme
a) turkey b) turtle c¢) pig d) bat

131. It has no gulonolacton-oxidase enzyme
a) cattle b) dog c) rat d) shrim

132. It improves (allows, facilitates) the effect of vitamin D
a) biotin b) Si c) vitamin C
d) GHSH-Px (glutation peroxydase)

133. Its deficiency in egg may cause typical embryonal mor-

tality at the chicken
a)By b)Bjy c) neither of them  d) both of them

134. Taurine is a vitamin-like substance only for ........

a) insects b) turkeys
C) pigs d) cats
157. It may increase the sow’s litter size
a) panthotenic acid b) folic acid
c) neither of them d) both of them
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