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DEVICE ESTIMATION OF HAIR COAT PIGMENTATION
OF KARAKUL SHEEP OF BLACK COLOURING

Abstract. The article provides traditional and device data on the pigmentation of hair color black of Karakul
sheep.In article the data on studying of pigmentation of a coat of karakul sheep of black colouringis cited. Under the
melanin content have the specific features and are in limits from 7,93 to 12,54%. As criterion of selection of different
degrees of expressiveness of pigmentation following parametres are accepted: intensive-from above 10,0 %; normal-
in limits of 8,5-10,0 %) and the weakened-is lower 8,5 %.Microscopic researches of classification of cages layer of
karakul lambs hair of black colouring are differentiated on classes. For black colouringon intensity and with different
degree of pigmentation 5 classes are characteristic and 3 rd is modal (60 %).
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Variability of coloring is inherent in Karakul breed. Now in breed there are six main colourings,
twenty eight colorations and shades.

Many options of the Karakul lambs colourings are described in monographs, guidelines for breeders
are known (N.S. Gigineyshvili [1], Instruction on conducting breeding work in Karakul farming [2],
E.B.Vsevolodova.o. [3], to S.Adalsteinsson [4], A.M.Ombayev [5].

S.Adalsteinsson suggests classifying wool coloring by three signs: 1 — as a pigment; 2 — on nature
(drawing) of coloring; and 3 - on existence or lack of white spots [4].

Different colourings are modifications of process of the pigmentation, being expressed in change: 1)
the general contents of melanins in a hair, 2) qualitative structure of melanins (ratios of black eumelanin
and red pheomelanin components in a pigment), 3) distributions of melanin in a hair. In turn, distribution
of melanin depends on physiology of cells of melanocytes, settling down in a bulb of a hair follicle
(E.B.Vsevolodov and others). [3].

Melanin biopolymers are formed of various quantities tyrosine and cysteine (G.Prota [6], Ito e.a. [7],
Vsevolodova O. [8]). Distinguish two types of melanins: dark brown eumelanin and red - brown
pheomelanin. Melanins on degree of color selectivity are various, so pheomelanin has a big difference in
extent of absorption of blue-violet and red - yellow beams, than eumelanin and therefore it has more
expressed red shade.

The quantity and type of a pigment are studied biochemical (Ito e.a. [7], Sponenberga O. [9] and
biophysical (Vsevolodova O. [8], Sealy et.al [10] methods.

Okuno Sachiko [11] noted that absolute and relative quantity the eumelanin and the feomelanin
granules in the hair defining coloring, it is necessary to consider as final result of activity of melanocytes
and their interactions with keratinocytes. Farragut J.A. et al. [12] established that the main processes of
melanogenesis are carried out in the melanocytes — the most part of the factors inhibiting process, operates
on this stage. The factors of biochemical and genetic character controlling quantity and quality of active
molecules of tyrosinase enzyme, render direct effect on the current melanogenesis. Possibly, this
possibility of change of activity of the main enzyme is realized as one of the main regulatory mechanisms
of process.
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In selection of karakul sheep of different colourings and colouring there are the specific features, in
particular, at black colouring desirable is intensive pigmentation, at grey colouring of a blue colouring
depending on specialisation directions equall light blue, sredne-blue and dark-blue, at all intrapedigree
types of colouringsour (Bukhara, Karakalpak,Surkhan-Darya and Kazakh) intensive expressiveness of a
colouring.

Selection-breeding work in a karakul breeding is directed on increase of genetic potential of karakul
sheep of different colourings and colouring for the purpose of production of astrakhan of desirable quality
types.

Available methods are labour-consuming and bulky for mass researches. Especially great difficulties
in an estimation of type of colouring arise at an appraisal of quality of numerous shades and astrakhan
colouring where it is a question of various combinations of brown, yellow and red shades, sometimes
against black and grey tones of deep layers of a coat. For studying of inheritance of a colouring very
important accurately and objectively to outline a sign which inheritance is necessary for studying.
Otherwise, there is a risk that by means of a hybrid analysis two different colourings which we not in a
condition are reliable for distinguishing but which objectively are different, everyone with the special gene
mechanism of reproduction will be studied.

Black colouring is most extended among karakul sheep and it usually characterises the given breed.

Karakul sheep of black colouring are¢ not subdivided into shades and colouring, but share on
expressiveness of black colour on intensively-black, is normal-black and is weakened-black.

Thus the most desirable for selection is intensive.

Degree of expressiveness of pigmentation black karakul lambs is defined visually and consequently
the big errors are supposed at their estimation by bonitious [2]. Thereupon at the present stage of
development of selection-breeding work with karakul sheep of black colouring by an actual problem is
working out of objective methods of an estimation of degree of pigmentation

Methodics. Samples of hair, were sheared at lambs with dorsal body surfaces in area of sacrum.
Degree of expressiveness of pigmentation of black Karakul lambs defined visually (appraisal) and
objective method (EPR- spectrometry). In early published researches has been shown possibility of EPR-
spectrometer diagnostics of types of the melanin defining colouring of hair.

Counting of cover cells with different degree of pigmentation on the smear of cover cells hairs
received by the way of acid hydrolysis to karakul lambs to methodic E.B.Vsevolodov and all [8].

Results. Therefore, as one of objective methods in the researches applied method EPR-spektro-
metricion and microscopy (table 1).

Table 1 — The melanin Content in hair at karakul lambs of black colouring

Inpercentage
. Tt is considered The melanin content
Expressiveness
lambs >10,0 10,0-8,5 <8,5
Theintensive 37 73.0+7.3 16,246,060 10,8+5,10
Thenormal 35 17.14£6,36 65,7+8.,02 17,146,360
Theweakened 31 12.946,02 22,6+7,51 64,5+8,59
Intotal 103 35.9+4.73 35.044.70 29.144.78

Proceeding from the general quantitative content of melanin at lambs of black colouring within 7,93-
12.54 %, its indicators subdivided into three groups: the first-from above 10,0 %; the second-10,0-8,5 %;
the third - below 8.5 %.

The expert estimation on the content of melanin at the lambs of the black colouring carried on a
traditional visual method to intensive, normal and weakened is spent. The content of melanin inherent in
them over 10,0 % - 73 %, normal - 8,5-10,0 %>, by average - 65,7 of % weakened below 8,5-64.5 % is
thus established for intensive lambs.

Thus, as criterion of selection of different degrees of expressiveness of pigmentation of black lambs
of karakul breeds following parametres are accepted: intensive-from above 10,0 %; normal-in limits of
8.5-10,0 % and the weakened-is lower 8.5 %.
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As a method characterising degree and uniformity of pigmentation the microscopic method of
calculation of cages layer on dabs macerates hair is used.

Research of types of distribution of melanin in cages a layer karakul lambs of different colourings has
shown that the corresponding data (table 2) is inherent in each class.

Table 2 — Frequency of layer cages of different classes of pigmentation in macerates hair of karakul lambs of black colouring

Inpercentage
. Stake-in Classes of cages on pigmentation
Expressiveness
of goals 1 2 3 4 5
Theintensive 37 2,7£2.66 8,1+4.48 54,1+8,19 21,646,76 13,5+£5,62
Thenormal 35 2,942.84 11,445,37 60,0£8,28 17,1£6,36 8,6+4,74
Theweakened 31 6,4+4.40 12,946,02 67,7£8,40 9,6£5,29 3,2+3,16
Intotal 103 3,9+3,64 10,743,05 60,2+4.82 16,543.66 8,7+2.78

Depending on pigmentation degree distinguished following classes of cages: 0 is not present mela-
nin, 1 no more than 20 separate melanosoms in a cage, 2 more than 20 separate melanosoms, but they,
basically, can be counted, 3 only separate melanosoms ("scattering” melanosoms), but them so much, is 1-
3 «glybki» (compact congestions melanosoms) the melanin which diameter does not exceed 1/2 diameters
of a cage, 4 in a cage there are huge glybka a pigment, on diameter more than 1/2 diameters cages.
5 pigments in a cage a hook are a lot of that its congestions shield each other and to count them it is
impossible.

Results of the analysis show (table 2) that for all black lambs absence of a class 0 and the lowest
frequency of 1 and 2 classes is characteristic. 3 class which microscopy has found out only separate mela-
nosoms ("scattering" melanosoms) has high frequency of occurrence. Them it has appeared so much, it is
impossible what to count, as they shiclded each other. In the given table the third class has kept the
modality. In the first class primary expressiveness of the weakened pigmentation 6,4+4.40 % is observed.
In the second class also the weakened expressiveness has an indicator a little above the others 12,9+6,02 %.
Intensive expressiveness of pigmentation considerably prevails in 4 and 5 groups-21,6+6,76 of % and
13,545.62 % accordingly. It is characteristic that indicators of the intensive and weakened expressiveness
inversely proportional each other. Lambs of normal expressiveness of pigmentation give out stably ave-
rage indexes on all classes.

Thus, instrument estimations of pigmentation of a coat of karakul sheep of black colouring by the
EPR-spectrometry and microscopy method have great value for identification of expressiveness of the
colouring, based on definition of the content of melanin in a coat and microscopy of cages layer of hair.
We recommend following criteria of selection of expressiveness of colour for the purpose of their
typification and classification: black intensive - the content of melanin from above 10,0 and microscopy of
classes of cages layer-3, 4 and 5.
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KAPA TYCTI KAPAKOJI KO3LLIAPLIHBIH )KAMELIFEI TYTTHIH
MUTMEHTTIH ACHANTEIK JKOJIMEH BAFAJIAY

AnnoTtamust. Makanana Kapa TycTi Kapakel KO3bIIIAPBIHbIH XKYH TAIIIBIFBIHBIH OOHBIHIA MHTMCHT MCTTAHUHHIH
MEJIIEP] JKOHE TYKTIH KbIPTHIC KAOATHIHAAFHI KEPATHHOIMTTET] MEJIAHWH TAPATYbIH aCTIANTHIK-00BEKTUBTI YKOJIMEH
Oaranay KapacTHIPBUFAH. Kapa KO3BUIAPIBIH TYCiHIH KYHHIH KYPAMBIHIAFH MCIAHHH MOJIICPIHC OAMIAHBICTHI
OO0.TyBIHBIH 631HIIK EPEKIICTIKTEPI OJap MBIHAHAAN maMaaa 00maael Kapa Tyc — 7,93-12,54% apaneirbiaaa 00IaabL.

OINP cnexrpoMepun 3epTTeyiep KOPCETKEH/CH, MEIAHWH MOIIICP] KAHBIKTBUIBIFBI KapKbIHABI — 10,0% >x0-
Fapsl, Kaxemtel — 8,5-10,0% merinae sxoHe onci3 aopekeneri 8,5% TemeH. YKaMBITFBI TYTiHIH KBIPTHIC KA0ATTHIH
JKacyIIanapslH MHKPOCKONTHIK 3CPTTCY ApKbLIBI TONTACTHIPY, KAPAKOT KOMIAPBIHBIH >KYHACPIH KiacTtapra Oeim
madppepenmmanay. Kapa TycTi peHIC) YIOH MHTMCHTTEIY AOPCKECi 5 KiIacka OelriHeal )KOHE MOAAIIBIK OObIT 3-
Kiac cananaasi (60%).

Tyiiin ce3aep: Kapakes KO3BUIAPHL, TYC, KYH TANIIBFBI, MCJIAHWH, MHKPOCKOI, 3JICKTPOHIbI-IAPAMATHUTTI
pesonanc (JI1P).
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HNPUBOPHAA OEHKA ITHT'MEHTAINIUA BOJOCAHOI'O IIOKPOBA
KAPAKYJBCKHX OBEIl YEPHOU OKPACKH

AnHoTtamust. B cratbe mpHBOAATCSA TAHHBIC MO M3YYCHHIO IMMTMECHTAMH BOJOCSHOTO MOKPOBA KAPAKyJICKUX
OBCII UCPHOH OKpacku. [10 CoACpKAaHNIO MCTTAHWHA UMCIOT CBOM CHCIM(DIUCCKIE 0COOCHHOCTH H HAXOAATCA OT 7,93
1o 12,54%. B kauectBe KpuTEepHA OTOOPA PA3HBIX CTCHCHEH BBIPAXKCHHOCTH MUTMCHTALWH MPHHATHI CICIYFOIIHC
mapaMeTPhl; HHTCHCHBHAA — cBBIIIC 10,0%; HOpMambHAs — 8,5—10,0% u ocmadiacHHAS — HEKE 8,5%.

MUKPOCKOIIMIECKHE HCCICAOBAHUS KIACCH(PMKAIMU KJIECTOK KOPKOBOTO CJIOS BOJOC KAapaKyJbCKUX STHAT
yepHOH OKpacku Ju(QepeHIMpPoBaHbI MO KiIaccaM. [l YepHOW OKPACKH MO WHTCHCHBHOCTH M C PA3HOH CTEIICHBIO
MUTMECHTAIUH XaPAKTEPHBI 5 KJIACCOB M MOJAIBHBIM SIBIIsICTCS 3-it (60%).

KimoueBbie c/I0Ba: Kapakylb, STHATA, OKPACKa, BOJIOC, MEIAHHH, MHUKPOCKOI, 3JEKTPOHHO-TIAPAMATHUTHAS
pesonanc (JI1P).
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