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Abstract. The high lability of the composition of the skin, its content of sulfur and nitrogen,
the dependence of the composition of the skin on the nature of the diet, allows us to talk about its
significant depositing role. Deposition of sulfur-containing compounds in the skin was also shown
using autoradiographic examination of tissues of animals treated with S35. Sulfur-containing
compounds enter the skin immediately after their introduction to the animal in its native form or
after recovery and peresulfonation. They are deposited in large quantities in the subcutaneous
tissue, in hair follicles. In rodents, the largest primary deposition is observed in the neck of the
follicle, surrounded by a dense network of capillaries, blood sinuses, and in adult sheep, lambs,
saigas - mainly in the bulbs. Active processes of sulfur exchange take place in the skin, its oxidized
compounds are reduced to sulfides, then passes their inclusion in the composition of organic
molecules. The reduction of sulfur sulfate and its incorporation into amino acids is rapid. In lambs
that received per os radioactive methionine or sodium sulfate S35, the composition of methionine
and cystine was detected in the skin already 5-10 minutes after administration.
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Seasonal changes in the sulfur content in the skin and blood are reflected in the
seasonal delay in wool growth, which coincides with periods of poor feeding, as is
known from practice and described by a number of researchers [4], as well as in the
seasonal cessation of activity of some follicles. Seasonal changes in wool growth
were detected in Romanov and other sheep using radioactive sulfur.

The high lability of the composition of the skin, its content of sulfur and
nitrogen, the dependence of the composition of the skin on the nature of the diet,
allows us to talk about its significant depositing role. Deposition of sulfur-containing
compounds in the skin was also shown using autoradiographic examination of tissues
of animals treated with S35.

Sulfur-containing compounds enter the skin immediately after their introduction
to the animal in its native form or after recovery and peresulfonation. They are
deposited in large quantities in the subcutaneous tissue, in hair follicles. In rodents,
the largest primary deposition is observed in the neck of the follicle, surrounded by a
dense network of capillaries, blood sinuses, and in adult sheep, lambs, saigas - mainly
in the bulbs.
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Table 1 - Seasonal changes in mass and growth of wool in fine-wool sheep

Indexes July | July - | September- | December- | May-
August | November | February | June
Live weight of sheep (kg) 42,77 | 46,6 48,9 48,1 -
Wool growth per month (mm) - 9,3 10,4 6,3 8,0

Table 2 - Seasonal variability of the intensity of wool growth in Romanov sheep
(% of growing hairs from the number of investigated)

Fibers October | November January March April
December | February
Rude 100 85 0 0 0
Transitional 100 92 - 18 3
Flufty 100 100 100 72 40
Table 3 - Seasonal changes in wool growth rate in Romanov sheep
(mm per day)

Fibers September-December | January- February May-August
Rude 0,63 0,44 0,49
Transitional 0,81 0,61 0,71
Flufty 0,61 0,48 0,54

Active processes of sulfur exchange take place in the skin, its oxidized
compounds are reduced to sulfides, then their inclusion in the composition of organic
molecules takes place. The reduction of sulfur sulfate and its incorporation into
amino acids is rapid. In lambs that received per os radioactive methionine or sodium
sulfate S35, the composition of methionine and cystine was detected in the skin
already 5-10 minutes after administration. The ratio of newly formed sulfur-
containing amino acids was typical for the composition of the skin and equaled 1:1
[1,2].

Elucidation of the effect of various additives is important for the development of
methods of increasing the wool productivity of sheep with fodder factors. From the
point of view of biochemistry, the formation of wool fiber is a peculiar type of
excretion of morphologically stabilized protein keratin, which is characterized by a
high content of sulfur. It is synthesized and takes a certain form in the hair follicle
[7].

Sheep that produce up to 30 kg of wool per year deposit up to 400-500 g of
sulfur in the pure fiber, not taking into account the loss of sulfur in the keratinized
cells of the inner hair sheath, which is rejected [1, 6].

Numerous experiments show that in some cases, feeding sheep with keratin
concentrates (wool hydrolysates), blood meal, which contains a high percentage of
protein and sulfur, and even sulfates or elemental sulfur increases wool shearing [4,
51.

In our research on fine-wool sheep in the Chernivtsi region, it was shown that in
case of introduction of sulfate, hyposulfite in sheep's feed, shearing of wool was
increased by 5-15%.
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Table 4 - Effect of mineral supplements on wool growth in sheep

Hair growth on the cut area for 30 days of the
Additive experiment (mm) Wogl
composition ' local prekos shearing
Askanian | July- | September- | December- | May- (kg)
August | November | February | June
No feeding 7,7 8,9 10,9 6,7 7,8 2,9
(control)
Na,SO,4 77 9,9 11,6 7,3 8,0 3.4
(NH4)2SOq4 8,7 9,4 9,9 6,0 - 3,0
NayS,03 - 9,6 10,2 7,3 - 3,5

The stimulating effect of mineral fertilizers on wool growth i1s due to the fact
that sheep have the ability to use inorganic sulfur compounds for keratin synthesis.
The use of radioactive drugs that contain S35 [6] showed that sheep are able to use
not only protein sulfur or slot amino acids, but also oxidized compounds - sulfate,
sulfide, hyposulfite, elemental sulfur, for the synthesis of wool keratin, and include
the sulfur of these compounds in the composition wool fiber.

Sulfur-containing mineral fertilizers, entering the exchange, take part in the
synthesis of cystine and methionine, that is, the most valuable protein amino acids,
increase valuable metabolic reserves of sheep and have a significant effect on
ensuring their sulfur balance.

To be used in the synthesis of amino acids, oxidized sulfur must undergo
reduction. Regenerative processes can be carried out by the enzyme systems of some
microorganisms that fill the digestive tract and canal of ruminants. However, [7]
found tissue enzymes in the liver and muscles of rats and birds that ensure the
reduction of oxidized sulfur to hydrogen sulfide and its inclusion in the carbon
skeleton of serine, which leads to the formation of cystine. Tissue enzymes that
reduce sulfur and ensure its inclusion in serine with the formation of cystine are also
found in the skin of sheep and rabbits. [5] showed that cystine can be formed in the
skin of sheep and with the epidermal use of inorganic sulfur compounds (sulfate,
hyposulfite)

Specific features in the use of sulfur-containing compounds for the formation of
wool fibers, the inability of rabbits, saigas, and minks to synthesize wool keratin with
the participation of inorganic sulfur and, conversely, its assimilation by sheep, cats,
dogs, donkeys, foxes, and foxes emphasize the role of specific tissue enzymes of
sulfur metabolism, the absence which are not always replaced by the activity of the
microflora of the gastrointestinal tract.

The metabolic ability of young animals in the first days of life to use mineral
sulfur-containing compounds for the synthesis of amino acids is sharply reduced or
absent. Similar results were obtained in relation to the use of nitrogen from
ammonium salts and urea labeled with heavy nitrogen [7].

In the case of a violation of the enzymatic activity of the skin, a decrease in the
activity of sulfide oxidase, which takes part in the oxidation of toluene groups and the
closing of disulfide bonds. What is necessary for the formation of keratin, the
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formation of hair is disturbed. The activity of this enzyme largely depends on the
balance of some trace elements in the skin of sheep [2].

Table 5 - Specific features of using inorganic sulfur (sulfate) for wool keratin

synthesis

Animals Inclusion in Animals Inclusion in

wool keratin wool keratin
Sheep (various breeds) + Newborn kitten -
Newborn lamb - Fox -
saiga - Polar fox +
saiga lamb - Mink -
Ass + Guinea pig +
Dog + Rabbit -
Cat + Rat -
The rat is ten days old -

In the biochemical copper provinces, which are characterized by a low content
of copper in the soil, plants and water, in Karakul sheep, a violation of keratinization
of the hair shaft, an extension of the zone of keratinization, was detected, which was
eliminated by introducing copper sulfate into the feed. Similar wool deterioration is
observed in molybdenum provinces, which are distinguished by an excess of
molybdenum, a biochemical antagonist of copper. An excess of molybdenum, caused
by molybdenum ammonium fertilisers, also leads to a lengthening of the sulthydryl
zone in the hair follicle. The effect of a lack of copper or an excess of molybdenum is
related to their effect on sulfide oxidase and is corrected by the use of supplements
that replenish the deficiency or contribute to the removal of an excess of the
corresponding element from the body [7].

Conclusion

The stimulating effect of sulfur-containing fertilizers on the growth of wool has
been established. With the use of S35, the peculiarities of the use of various sulfur-
containing compounds for the formation of wool fiber were studied, the relatively
high use of inorganic sulfur by sheep was shown, as well as its use for this synthesis
by dogs, cats, foxes, foxes, donkeys, in contrast to minks, rabbits, rats and saigas.
Experiments with tissue homogenates in vitro showed the presence of enzymes in the
skin of sheep that reduce sulfur and ensure its inclusion in serine with the formation
of cystine. The metabolic features of young animals were revealed, and their ability
to use inorganic compounds of sulfur and nitrogen for organic synthesis was
established.
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Anomauin. Bcmanoesnena sucoxa n1abinbHicms cKaady wKipu, 6Micmy 6 Hill CipKu ma azomy,
3ANeAHCHICMb CKIA0y WKIpU 8i0 Xapaxmepy 200i67i 00360JIAE€ 2080pUmMuU NpPo ii 3HAYHY OeNnoHYIUU
poab. JlenoHy8anHs CIPKOGMICHUX CRONVK 6 WKIpi OVI10 NOKA3aHO MAKOXMC 3 BUKOPUCAHHAM
asmopaodiozpadiuno2o 00cniodicents mranun meapun, wo ompumyeanu S>°. Cipkoemicui cnonyKu
HA0X00smb 8 WIKIpY 3pa3y JHC NiCAsl 66e0€HHS IX MBAPUHI Yy HAMUBHOMY 6u2isidi abo nicis
8i0HOBNEHHs | nepecyibhysanus. Bonu y eenuxiti KiitbkKocmi GIOKIAOAOMbCA 6 NIOUWKIPHIL
KIIMKOBUHI, y  6ON0CAHUX (ponikyrax. YV epusynie HallOiibuwie nepeunHe  GiOKIAOEHHs
cnocmepieaemvbcsi 6 WUyl  QONIKYIA, OMOYEHO20 2YCMOI CIMKOW Kaniiapie, Kpos8 sSHUMU
cumycamu, a y 0Opociux o8eybv, sAcHAM, CalleaKie — nepesaxdcHo 8 yubynunax. B wkipi npoxoosamo
aKmueHi npoyecu O0OMIHY CIpKU, OKUCHeHi i CnonyKu 6iOHO8IIIOMbCA 8 Cyabiou, nomim
npoxXooumy ix 6KIIOUEHHS 8 CKIA0 op2aniuHux monexyi. [lleuoko npoxooums 6i0HOGIEHHS CipKU
cynbpamy i 6xknoueHHA ii @ aminokuciomu. Y seHam, AKi ompumysanu per_0s paodioakmueHull
MemioHin abo cynvgpam nampio S* 6 wiKipi eusenANaACcy 6 CKIAdi MEmioHiHY Ma YUCIUHY 6Jice
uepe3 5-10 xeunun nicis 66e0eHHsl.

Kniouoegi cnosa: opeaniuna cipka, amiHOKUCIOMA, MEMIOHIH, 8ONOCAHI (ONIKYIU, MEAPUHU
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