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NAVERI, ANNE, JOUNI KANGAS and JAAKKO MAKELA: The
influence of the hemoglobin concentration in growing mink kits on
certain skin characteristics. Acta vet. scand. 1984, 25, 50—56. — The
relationship between some skin characteristics and hemoglobin values
during the growth period were statistically examined in standard
male minks. Significant correlations (P < 0.05—0.001) were found
between the hemoglobin concentrations determined at 3 points during
the growth period (in July, August and November) and the density
and colour of underfur, and skin length, respectively. According to
the study even the early hemoglobin values in July and August have a
significant influence on the size and quality of the pelt. Mink kits with
low hemoglobin values are liable to develop a winter fur coat with
defective pigmentation and hair structure of the underfur. Anemic
minks develop the most extreme stage of the pigmentation defect and
these so-called cotton fur skins have little value in the fur garment
industry. When these abnormal hemoglobin values are recognized at
an early stage, cotton fur skins may be avoided, and larger skins of
better quality may be produced.
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Growing minks suffering from anaemia during the autumn
months are highly susceptible to develop the so-called cotton-fur
defect in the prime winter coat (Helgebostad et al. 1961). In
cotton-fur defect, the underfur is thin and partially or totally
depigmentated, while the guard hair may be normal in structure
and pigmentation (Stout et al. 1960 a, b).

According to several investigators, the most common cause of
mink anaemia and the subsequent pigmentation defect of the
underfur is iron deficiency (Helgebostad & Martinsons 1958,
Havre et al. 1967, Costley 1970, Léliger 1970, Skrede 1970, Helge-
bostad 1981).
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Helgebostad (1961) found that cotton fur inevitably develop
in minks if the hemoglobin concentration falls below 130 g/I
during September. Very low hemoglobin values also lead to re-
tarded growth, high mortality, and poor fur quality (Helgebostad
& Martinsons 1958, Stout et al. 1960 a, b, Helgebostad & Ender
1961, Jgrgensen & Christensen 1966). Depigmentation of underfur
is also seen in other nutritional deficiencies and in the presence
of certain antimetabolites in the feed. In these cases the animals
are not always anaemic (Helgebostad 1957, Wehr et al. 1979).

The purpose of the present study was to examine the possible
influence of the hemoglobin concentration in growing standard
male minks on certain skin characteristics, including the colour
and density of the underfur and skin length. Another purpose of
the work was to study the relationship between body growth and
hemoglobin values during the growth period, as well as the cor-
relations between certain skin characteristics and body growth.

MATERIAL AND METHODS

The study was based on the data from various feeding experi-
ments carried out on the research farm of the Finnish Fur
Breeders Association. The material includes the data from 695
standard male mink kits in 16 different experimental or control
groups during the growth periods in the years 1966—1969.

The minks were weighed at the beginning of July and again
in November prior to pelting. The body growth of each individual
was calculated. Blood samples were taken 3 times during the
growth period: in the second week of July, late August, and at
the beginning of November. For practical reasons, the sampling
date was not identical for all individuals but varied by a few
days. The blood kas collected by cutting a toe nail. The hemo-
globin concentrations were determined using a Spencer Hemo-
globinometer (American Optical Co., Buffalo, USA) by the oxy-
hemoglobin method (Schalm et al. 1975).

The pelts were graded and classified according to the follow-
ing skin parameters: density of underfur, colour of underfur,
and skin length. The density and colour of the underfur were
assessed visually by experienced skin sorters. The skins were
classified according to a scale from 1 to 10, the highest points
being given to skins of dense texture with dark-coloured under-
fur. The length of each skin was measured from the nose to the
base of the tail.
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The data was registered on an individual basis and correla-
tions computed between the measured skin parameters or “vari-
ables” (Statistical Computer Programme, IBM). Simultaneously,
a basic statistical analysis was performed, where the mean value,
variance, and standard deviation (s) were calculated for each
variable according to Snedecor & Cochran (1967).

It has to be emphasized that the animals were not of exactly
the same age when weighed or analysed for the hemoglobin con-
centration each year. In addition, the mink stock of the farm
comprised several genetic strains and was fed different ratios
during the growth period. All these factors have obviously had
an effect on the mean values and other summary statistics of
the parameters. For example, some of the experimental diets
were anaemiogenic and resulted in retarded growth and short,
poor-quality skins.

RESULTS

The results of the basic statistical analysis on 9 variables are
presented in Table 1. The mean weight in July was 646 g and the
standard deviation was 23.5 % of the mean. The mean November

Table 1. Basic statistics on the weights, hemoglobin concentrations
and skin values of standard male minks (n=695).

Variable Unit Mean Variance s
Weight in July g 646 23132.5 152.1
November ' 1857 114786.8 338.8
Body growth ’ 1211 84874.7 291.3
Hemoglobin values
in July g/1 134 16.7 12.9
in August . 162 33.6 18.3
in November ' 176 35.0 18.7
Underfur density points 6.9 4.70 2.17
colour ' 5.5 5.73 2.39
Skin length cm 65 26.0 5.1

weight was 1875 g with a standard deviation of 18.2 % of the
mean. The mean body growth of the 695 mink kits was calculated
to be 1211 g.

The mean values of the 3 hemoglobin measurements were
134 =13 g/1, 162 =18 g/1, and 176 = 19 g/l, respectively. The
standard deviations were rather moderate, 10—11 % of the means.



Hemoglobin in growing mink kits 53

Table 2. Correlations between weights, hemoglobin concentrations,
and certain skin characteristics of standard male minks (n = 695).

Weight in Body Hemoglobin values in Underfur characteristics Skin
July November growth July August November Density Colour length

Weight in
July 1.000 0.514*** 0.076 0.462*** 0.216*** 0.212***  0.041 0.040 0.432***
November 1.000 0.894*** 0.244*** 0.305*** 0.384*** 0.007 0.221*** 0.885***
Body growth 1.000 0.043 0.241*** 0.336*** —0.012 0.236*** 0.806***
Hemoglobin
values in
July 1.000 0.556*** 0.380*** 0.184** 0.104* 0.237***
August 1.000 0.615**~ 0.219** 0.271** 0.302***
November 1.000 0.332*** 0.334*** 0.391*"*
Underfur
characteristics
Density 1.000 0.244*** 0.022
Colour 1.000 0.233***

Significance of the correlation coefficients:

* P < 0.05

P <001

P <0.001

The hemoglobin concentration in the mink is age-dependent, a
fact which is also seen in this study: increasing hemoglobin
values were obtained in successive blood samplings.

The mean value for skin length was 65 =5 cm.

The results obtained from the correlation analysis of the
variables are presented in Table 2 as a correlation matrix. Sta-
tistically significant correlations are indicated. The analysis
revealed highly significant correlations between most of the
measured parameters.

Significant correlations were found between the body weights
in July and November (P < 0.001), and between the November
weight and body growth (P < 0.001). The 3 hemoglobin con-
centrations were all correlated with each other (P < 0.001), as
well as with the density and colour of the underfur, and with
the skin length. The significant coefficients were the lowest for
the hemoglobin value in July and underfur density (P < 0.01),
and underfur colour (P < 0.05). The correlations between the
skin characteristics and hemoglobin values increased during the
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growth period so that the highest coefficients between skin pro-
perties and hemoglobin concentrations were found in August and
November (P < 0.001). The same trend was noticed towards
higher coefficients between hemoglobin values and skin length
with increasing age, although it was not so pronounced.

The body weight in July had no relationship with the colour
or density of the underfur. However, the weight in November and
body growth had a positive correlation to the colour (P < 0.001),
but not to the density of the underfur. Skin length correlated
positively with all the other parameters (P < 0.001), except
underfur density.

DISCUSSION

In severe cases of anaemia a tendency for fainter skin colour
has been observed, even if cotton fur pelts have been excluded
(Skrede 1970), but no connection between skin colour and hemo-
globin concentration has been found in non-anaemic minks
(Skrede 1971). Jgrgensen & Christensen (1966) stated that the
hemoglobin concentration in August has no practical influence
on the pigmentation degree of the underfur at the time of pelt-
ing. Contradictory results have also been published. Adair et al.
(1975) observed that minks anaemic in August develop cotton
fur skins in spite of recovering from the anaemia before pelting.
The present study confirms the observation that hemoglobin
values during the early growth period have an influence on
growth, and later on underfur characteristics and skin length.
In addition, the correlation matrix reveals that a low hemoglobin
concentration already in July and August makes the animal more
liable to develop a poor-quality skin than its counterpart with
better blood values. This is partly in contradiction to some earlier
studies (Jgrgensen & Christensen 1966), but is in agreement with
the studies carried out by Adair et al. (1975). It should be noted
that the large number of minks examined contributed to the
significant correlations between underfur characteristics and
hemoglobin concentrations. In previous studies, the material has
been much smaller.

It would be of great economic interest to be able to predict
the development of low-grade skins in the summer already. The
diet could be controlled and extra iron supplied to the minks
early enough to prevent the digressive trend before the kits be-
come anaemic.
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SAMMANFATTNING

Inverkan av hemoglobinkoncentrationen pd ndgra pdlsegenskaper
hos vixande minkvalpar.

Forhallandet mellan vissa pélsegenskaper och hemoglobinvirden
under vaxtperioden har undersokts statistiskt hos minkhanar av stan-
dard typ. Signifikanta korrelationer (P < 0.001—0.05) uppticktes
mellan hemoglobinkoncentrationerna vid tre tidspunkter (i juli, augusti
och november) och bottenullens massa och firg samt skinnldngden.
Enligt undersékningen ir hemoglobinvéirdena redan i juli och augusti
av stor betydelse pa vinterpilsens lingd och kvalitet med hinsyn till
bottenullens massa och firg. Anemiska minkvalpar utvecklar en sa-
kallad ,,bomullspéls“ (cotton fur), vars virde i pélsindustrin 4r lag.
Tendensen for dilig bottenull finns ocksd hos valpar med subnormala
hemoglobinvéirden. Nir de ldga hemoglobinkoncentrationerna upp-
mirksammas tidigt under vixtperioden, kan utvecklingen av bomulls-
pélsar undvikas och stérre skinn av bittre kvalitet produceras.
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