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‘| asked for reports
which had already been
presented in SCIENTIFUR!

NOTES

SCIENTIFUR, VOL. 7, NO. 1, 1983.

Is SCIENTIFUR going to be too scientific ? Certainly not. Nevertheless,
one could get the impression that SCIENTIFUR does not cover all the

hole in the scientific communication regarding fur animal production.

In December 1982 the Scandinavian scientists received a letter from Norway
in which a coordinating committee for research in fur animal breeding
and "health genetics" asked for references of publications and 2 copies

of reports produced during the last 5 years,

Why not go through the last 5 volumes of SCIENTIFUR and on the basis
of this order the specific copies wanted. The reason for this might
be that the committee does not believe that it will find all the scienti-

fic reports on the topic in this way.

These thoughts brings up the question of how far SCIENTIFUR - which
was established to ensure the disiribution of scientific reporis and know-
ledge - is given the right attention both from the readers and from the

contributors.

If the Norwegian committee should receive one more report than could
be found in SCIENTIFUR, not all the Scandinavian scientists have follow-

ed up the idea behind SCIENTIFUR.

SCIENTIFUR 1S THE ORGAN OF COMMUNICATION FOR SCIENTIFIC INFORMATION
CONCERNING FUR ANIMAL PRODUCTION.



As SCIENTIFUR has brought all the contributions received, it cannot

be responsible for missing information.

YOU ARE RESPONSIBLE. Reasons for missing information can be of the

following trends:

1. The scientist does not feel that the report is of scientific im-
portance or proper conclusion from the experiment can not be drawn.

2. It is too much work for the scientist to write an abstract in English

and send it to SCIENTIFUR. .
Both of the points cannot be an excuse for missing information.

The First International Congress in 1976, where the establishment of
SCIENTIFUR was discussed, concluded, that our needs were an informal
scientific communication channel that is to say not only reports or abstracts
but also observations, ideas, etc. should be normal matters for SCIENTI-

FUR to deal in.

But wvery few leiters to the Editor have been received during the first

6 years. Therefore, if you need more information -~ DO SOMETHING.

SCIENTIFUR is based on unpaid cooperation between the scientists in
fur animal production. Also the editing work is unpaid - therefore,
dear friends, we feel that, unless it in your opinion is a great and
perhaps unnecessary work to write absiracts or letters to SCIENTIFUR
- and YOUR COLLEAGUES - vyour contribution is but small compared to
the work of preparing and supplying SCIENTIFUR.

We simply feel bad when a commitee finds it necessary to ask you and
us to do the same thing as we already are doing for our common in-

formation source - namely SCIENTIFUR.

This was a long story, but the National Research Institute of Animal

Science in Copenhagen, of which the Dept. of Fur Animal Research is a

part, has a much longer history. The institute is celebrating its 100th
Anniversary in April this year. Of these 100 years the fur animal de-
partment has been in the institute since 1947 (36 vyears). The 1st of

May 1983 vyour editor has been a member of the scientific staff of the



fur animal department in 25 of the 36 vyears. In addition to that |

celebrate my own 50th birthsday at the end of April.

Therefore, | wish to invite friends and colleagues to a garden reception
at my home, Birkevaenget 7, Gadevang, DK 3400 Hilleroced, on the 2nd
of May 1983 from 1 pm to 5 pm.

But, dear readers, don't forget SCIENTIFUR. Help us to do the work
in such a way that all in the fur animal production can find the infor-

mation they want.

In this issue of SCIENTIFUR vyou will find invitations .and enrollment
forms for the FBA YORK CONFERENCE 8, 9, and 10 April 1983, and the
3rd INTERNATIONAL SCIENTIFIC CONGRESS IN FUR ANiIMAL PRODUCTION,
Versailles, France, 25-27 of April 1984,

Kind regards

&

um
nar Jﬁgses

Your Editor




MULTIDISCIPLINARY

Original report. 10

MINERAL COMPOSITION OF HAIR IN SOME FUR-BEARING
ANIMAL SPHECIBES. COMMUNICATION 1, MINERAL CONTENT
OF MINK AND POLAR FOX HAIR DURING COMPLETE FUR
MATURATION .

V.A.Berestov, Ne.V.Tyurnina, N,N,Tyutyunnik., Institute of Biology,
Karelian Branch of the USSR Academy of Scilences, Pushking-

kaya 11, Petrozavodsk, 185610, USoR.

Mineral substances as part of biologic&lxy active compounds go-
vern various physiological processes. They are also involved in
hair formation by affecting its growth (McKlymont, 1959 et al.),
pigmentation (Makhuudov, 1964, 1965; Lee, 1979 et al.) and kera-
tinization (Padutcheva et al., 1964: Martson, 1959; Hannam, Reu-

ter, 1977 et als)e

It has been observed that addition of microelements to the diet
has a favourable influence on the fur quality of fur-bearing
animals (Vasil'kov, 1963%; Mikhailov, 1970 et al.,) and in some
pathological states it contributes to the disappearance of any
signs of disease -~ fur "cutting" (Pokk, 1963; Babin, 1965 et al.),
spine fragility (BSamkov, 1972). In this connection study of the
need and provision of the animals with macro- and microelements
is of great practical value. According to many investigators (Ne-
seni, 1970; Deeming, Weber, 1977; Kasperak, Kiem, 1979, et al.),
one of the new methods which allows us to control organism pro-

viding with mineral substances is hair analysis.

The aim of our investigation is to study the mineral composition
of hair in cage polar foxes (veil of short-haired and long-haired

types) both white polar and dark-brown minks. The confidence limits
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for the content of some vital elements - calcium, magnesium, zinc,
copper and iron - are determined during complete fur maturation

and the influence of different factors on these indices is revealed.

The physiological norms for macro~ and microelement content were
determined in clinically healthy animals showing good hematologic
indices (the number of erythrocytes, hemaglobin concentration,
common protein conbtent and its individual fractions were deter—

mined) and excellent fur quality.

After some pretreatment (washing and defatting), fur samples taken
near the rump were subjected to wet miniralization in a mixture

of distilled acids (nitric and chloric acids, 531 ratio) and exa-
mined on an atomic-—absorption spectrometer. The results obtained

are presented in Table 1,

Table 1. Mineral content of winter fur in polar foxes and minks

(mg/100g air-dry substance).

Statistical
indices Ca Mg Zn Cu Fe
BIUE FOXES
(average data)
2%.0% 6.46 17 .48 2.10 1.77
0.41 0.19 0.29 0.4 0,05
el 2.07 0,98 1647 0.70 0.26
LONG-HAIRED FOXES
M 21.77 6.56 16.45 1674 1.90
n 0059 Oe56 0053 Q.01 0.10
(7 1.97 1.18 1,04 0.33 0.%0

SHORT-HAIRED FOXES

M 23,95 ©.59 18.16 2,40 1.69
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m 0.42 0,50 0e54 0.22 0.05
b 1.61 0.78 16371 0.79 0.19
WHITE POLAR FOXES

M 26,25 4,87 74,006 5615 15.59
m 128 Q.52 10.13 0.23 154
& 2.22 0.66 1755 0.46 3.07

DARK-~-BROWN MINKS

M 7674 16.48 25.70 0.94 3450
m 2e45 0.55 0.55 0.0 0.12
I 342 1.90 185 0,08 O.42

In the hair of veil foxes among the elements studied the highest
concentration is characteristic of calcium (variation limits from
18.75 to 26.25 mg/100 g of air-dry substance) and zinc (14.88 to
20,79) their level was greatly in excess of magnesium conbtent
(4;88 to 8.63) and especially of copper (0.98 to 3.43%) and iron
(140 to 2.67) content. In the short-haired type calcium and zinc
(P<0,01) content increases by 10.0 and by 10.4% and copper con-
tent (P <0,05) by 37.9%, as compared to the long-haired one.

It is interesting to note that the concentration of mineral sub-
stances, except Mg, is higher in white polar foxes, The most ob-
vious differences are observed in iron and zinc content, concen-—
tration of which is 7.6 (td = 7.55; P<£0,001) and 4.2 times (td =
5.585 P 4£0,001) higher than their level in veil fox hair. Copper
and calcium content increases by 50.0% (td = %3.85; P<£0.001) and
by 14.0% (td = 2.39; P<0.05) and magnesium content declines by

20.4% (td = 4.183 P< 0.001), The distribution of mineral substan-—
ces in polar fox hair is somewhat different. They have more zinc

than calcium and more iron than magnesium and copper.
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In ninks, calcium content has been observed to be the highest
(variation limits from 62.50 %o 92,25‘mg/100 g)e. Zine (2%.43% to
29.31), magnesium (15.81 to 20.12), iron (2.82 to 5.91) and cop-
per (0.80 to 1.07) content is considerably lower. The concentra-
tion of calcium, magnesium, iron and zinc in mink hair is 5.5;
2.5, 1.9 and 1.5 times higher (P< 0.001) and copper concentration
is 2.2 times lower (P<0.001) as compared to that of blue fox.
There are also some differences in the distribution of elements;

in minks, the iron level is higher than the copper level.

Besides animals with good fur quality 12 skins of dark-brown minks
showing disturbed fur pigmentation (“"whitedowniness") together
with 4 control ones showing good fur quality were examined. The
results of this study have shown that the macroelement level in
depigme ted hair sharply fell (Fig.1). In spine samples, calciun
content (38.29 X 1.52) is about 73,5% with respect to the control
(52,07 ¥ 3.00; td = 4.20; P<0.,001), magnesium concentration de-
creased by 25.5% (8,36 ¥ 0.35 against 11.22 £ 1,20 in healthy
ones; td = 2.30; P<0.05). 3till more pronounced differences in
macroelement content were observed when studying lateral hair.

In minks with disturbed fur pigmentation, calcium concentration
(28,18 £ 1,%6) was aboub 64.2% as compared to the norm (43,90 %
1.765 td = 7.07; P<0.001), magnesium level decreased by 52.5%
(6.86 £ 0.43 against 10.17 ¥ 0.58 in healthy animals; td = 4.58;
P<0.001). There were no unusual features in the distribution of

elements.

These data indicate that the disturbance of melanogenesis, which
makes hair to lose 1its natural colour,is followed by marked
changes in the concentration of mineral substances, in particu-

lar calcium and magnesium,
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Fige1 Mineral content of dark-brown mink hair at the normal

level and in the presence of the "whitedowniness"™ defect.
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Original report.

MINERAL COMPOSITION OF HAIR IN SOME FUR-BEARING
ANIMAL SPECIES. COMMUNICATION 2. VARIABILITY OF
MINERAL COMPOSITION IN VEIL FOX AND DARK-BROWN
MINK HAIR.

VeA.Berestov, N.V.Tyurnina, N,N.Tyutyunnik, Institute of Biology,
Karelian Branch of the USSR Academy of Sclences, Pushkinskaya

11, 185610, Petrozavodsk, USSRe.

Within a species, the mineral composition of mink and polar fox

hair depends on season, sex and age.

Seasonal changes. In polar fox, samples taken during spring mol-

ting have zinc (25.92 £ 1.62 mg/100g - air-dry substance) and iron
(3;73 ¥ 0.26) concentration 1.5 and 2;1 times higher (P <0.001)
than that of winter period (see previous communication); magnesi-
um (5.76 ¥ 0.22) and copper (1.74 % 0,04) concentration is 10.8
and 17.1% lower (P<0,05). In animals of the long-haired type,
spring hair is 1.6 and 1.9 times (P<0.,01) higher in zinc (25,81 %
2.89) and in iron (3.54 £ 0.42) but is 1.2 times (P«<O405) poorer
in magnesium (5.45 £ 0.2%) than the winter one. In polar fox of
the short-haired type, zinc and iron concentrations are also ob-
served to increase up to 26.01 % 1.80 and 3.88 % 0.32 mg/100g, re-
spectively, which is 1.4 and 2.3 times higher than their winter
level (P< 0.001); copper content declines to 1.75 ¥ 0.06 ng/100g
i.es it is 1.4 times lower (P = 0.01). In spring, no differences
in the oconcentration of mineral substances in fox hair of both
long-haired and short-haired types were revealed. In autumn, an
increase in zinc quantity in animals of the short-haired type
(56.99 £ 3,09 against 44.44 ¥ 4,153 P*<O405) and iron in that of
the long-haired type (6.07 % 0.42 against 4;98 * 0.30; P<0.05) is

observed.
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Sexual features. In completely formed hair of long-haired fox,

sexual differences are observed in the content of magnesium

whose concentration in females (7,16 ¥ 0.%38) is 1.3 times higher
(P<0,001) than that in males (5.50 % 0.30). In the female hair

of the short-haired type, copper concentration is 1.9 times greater
than that in males (3.07 % 0,16 in females against 1.61 & 0.05

in malesy P<0.001) and that of iron is 1.2 times higher (1.85 x

0.05 in females against 1.55 £ 0,04 in males; P <0.001),

In female minks, hair is richer in calcium, magnesium and copper.
Calcium content is 13.6% (81.671 X 5611 against 71.86 ¥ 2,02 in
males; P<0,05), magnesium - 18,6% (in females - 17.88 i-0.52,

in males = 15,08 £ 0.41; P<0,01) higher. A slight but true in-

crease in copper concentration has also been recorded (P<0.05),.

Age variability. The results obtained by estimating mineral con-

tent during early postnatal development (10-, 20—, %0- and 60-
day-old foxes and 30- and 60-day-old minks) indicate sharp chan-
ges in the formation of "infantine" downiness. The highest cal=~
cium content was observed in 10-day-old ques (61,46 X 2.94), At
the age of 20 and 30 days it is almost in equal quantities:

45,45 L 1,42 and 49,96 ¥ 1,05 mg/100g, respectively. As compared
with 10-day-old, it is 1.3 times lower (P<0,001). In 60-day-old
foxes calcium concentration increases to 54.12 X 0,91 mg/100g,

it is 1.2 times higher than in 20~ and 30-day-old ones (P<<0.001),
however, it does not reach the level of 10=-day-old kits (P<0.05),.

Magnesium content is almost equal in 10—, 20— and 30-day-old ani-
mals. Its highest content is observed at the age of 2 months
(13.21 £ 0.74). The maximum content of zinc (20.94 ¥ 0.61) and

copper (1.77 ¥ 0.05) is recorded in the same period. In 60-day-
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0ld foxes, zinc concentration is 1.2 times higher (P<0.001),

as compared with the previous age groups, in which no quantita-
tive features in the concentration of this element were observed
(variation limits: 14.75 to 21;12). The copper content is 1.5
times (P< 0,001) higher than the minimum concentration, observed
at the age of 30 days (1.21 ¥ 0.,07).

In the hair of 10~day-old kits iron is in large amounts - 7.42 £
0.32 mg/100g. Then by the age of 20 days it declines to 5.14
0.45 mg/100g, i.e. is 1.4 times 1owerv(P<i0.001) and by 30 days
is about 5,57 ¥ 0.41 mg/100g. In 2-month-old animals its level
sharply falls (3.76 b 0;58) to become2,0,1.4 and 1.5 times lower
as compared with 10-, 20- and 30-day period (P<0.001; 0.05; 0.01).

In minks, some differences in the zinc and iron contenﬁ were oOb-
served. Their concentration in 2-month-old animals (22,49 x 0.59
and 6.24 ¥ 0,59, respectively) was 1.6 and 1;5 times higher (P<
0.001; 0.05) than that in 1-month-old omes (14.31 ¥ 1,14 and 4.7

£ 0.16).

Physiological limits for the mineral content of veil fox and dark-
brown mink hair assessed in the course of our investigation can
be a basis for the control over the provision of the animals with
these elements and for the study of etiology and pathogenesis of
some dlsease, followed by disturbance of fur formation,

For more detailed evidence see references.
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