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THE LIGHT MICROSCOPIC RESEARCH
OF THE PIGMENTATION OF HAIR AND ITS MACERATE
FROM KARAKUL LAMBS OF GRAY COLOR

Abstract. The aim of this work is the study of the distribution types of melanin in the cells of the cortical
layer of the hair at Karakul lambs gray color to estimate the parameters of variability of pigmentation cells as an
additional criterion for identification of phenotype suit and to understand histo-physiological basis for the formation
of color. Black coloring is taken as control. Material for the study was based on samples of hair shorn from newborn
Karakul lambs with dorsal body surface in the region of the sacrum. The relationship of the distribution of melanin
in the keratinocytes of the cortical layer of the hair was studied by the method of preparation of smears from
macerata hair. For gray lambs modal class is 3, where melanosomes are evenly distributed in the squamous cells. For
the gray color of the blue lambs color modal class is the 3™, where melanosomes are evenly distributed in the horn
cells. For a light blue coloration, a sharp increase in the frequency of the zero class is observed - 31.3 + 8.20% due to
cells from unpigmented fully white hair.The results of the studies are of great importance to clarify the features of
melanogenesis.

Keywords: pigment, karakul lambs, gray color, melanin, the cells of the cortical layer, keratinocytes.

VIIK 591:8.636.32
K. M. JIaxaHOBal, B. I1I. Kexennbaes®

"MeskayHapoNHBIH Ka3axcKo-Typenkuii yuusepcuter nM. Xomka Axmer Scayn, Typkecran, Kasaxcran,
FOsxH0-KazaxcTaHCKHil rocy1apcTBEeHHbIH yHUBEpCHTET HM. M. Ayesosa, Illsivkent, Kazaxcrau

CBETOMUKPOCKOIIMYECKHUE UCCJIEJOBAHMUSA
IIMI'MEHTAIIUA BOJIOCA U ET'O MAIIEPATOB
KAPAKYJIbCKHUX SATHAT CEPOM OKPACKHA

AnHoTanus. Lenpro paboTH SBISETCA U3YUSHHE THIIOB PACIIPEIeIICHIS] MEJIaHUHA B KJIETKAaX KOPKOBOTO CIOS
BOJIOC Y KapaKyJIbCKUX SITHAT CEPOIl OKPACKH ToIy0o0il paciBETKH Il TOTO, YTOOBI OIICHUTh BO3MOXKHOCTH HCIIONb-
30BaHMs [IAPAMETPOB M3MEHUYUBOCTH [TUTMEHTALIMH KJIETOK B KAYECTBE JIOMOIHUTEILHOTO KPUTEPHS Uil UACHTUDH-
Kauu (eHOTHIA [0 MacTH M JJIsl TIOHUMaHUsI TUCTO(PU3NOJIOTHYECKUX OCHOB (hOPMUPOBaHUs OKpacku. Marepua-
JIOM JIJISL MCCIIEIOBaHUS B3SThI 00pa3ibl BOJIOCA, COCTPHIKEHHBIE Y HOBOPOXKICHHBIX KapaKyJIbCKHUX STHAT C 10P3aJib-
HOW IMMOBEPXHOCTH Tejla B 00jacTH Kpectua. CBs3b paclpeaesieHuss MeJaHuHa B KEPaTHHOLUTAX KOPKOBOTO CIIOS
BOJIOCAa M3y4aJach METOIOM IPUTOTOBJIEHHUS Ma3KOB W3 MariepatoB Bojoc. [[jist cepoil okpacku rosry0oi paciBeTKu
SITHAT MOJANIBHBIM KJIACCOM SIBIIsI€TCSl 3-H, TJie MEIaHOCOMBI PABHOMEPHO PAacIpeAeieHbl B POrOBbIX KieTkax. Jlis
CBETJIO-TOIy0O0H pacuBeTKH XapaKTepHO pe3Koe Bo3pacTaHHWE 4acToTa HyJsieBoro kiacca — 31,3+8,20% 3a cuer
KJIETOK M3 HEMMTMEHTHPOBAHHBIX ITOJHOCTHIO OENBIX BOJOC. Pe3ynmpTaThl HCCIenoBaHUS NMEIOT OOIBIIOE 3HAUCHUE
JUTS BEISICHEHUS] OCOOCHHOCTEH MeTaHOTeHe3a.

KuroueBble ci10Ba: KapakyJbCKUE ATHATA, CEpasl OKpacka, BOJIOC, MEJIAHUH, KIIETKU KOPKOBOI'O CJIOs, KEpaTH-
HOLIUTBI.
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Cepast okpacka (4ajocTh) KapaKyJIbCKHX OBEI] 00pa3yeTcs CMelIeHHEeM YEepPHBIX U OeJbIX BOJIOC U
OTHOCHTCA K KAaTerOpPHH CIOXHBIX MacTeil. B 3aBHCHMMOCTH OT WHTEHCHBHOCTH NMHUTMEHTAIlUH YEPHOTO
BOJIOCA, & TAK)KE KOJMYECTBEHHOTO COOTHOUICHHUS OENBIX M YEPHBIX BOJIOC Y CEPHIX STHAT 00pa3yroTCs
orTeHKH. OTTEHKHU Cepoil OKpacKu OBIBAIOT CBETIIO-CEphIE, CpeIHEe-cepble U TeMHO-cepble. Cpenu cpenHe-
Ceporo OTTEHKa MMEIOTCS PACIBETKH: TOy0Oas, cepeOpucTas v CBHUHIIOBAas; CPeAd TEMHO-CEPOro-cenas,
MepIaMyTpoBasi M YepPHO-cepasi; CPeId CBETIIO-CePOro-CTaubHas U MostouHas [1].

lomybas pacuBetka obpaszyercs npu conepxkanun 50-60% OenbIX BONOC, OCTaTBHYIO YacTh Mpen-
CTaBJIAIOT CHJIBHO IUTMEHTHPOBAHHBIE YePHBIC BOJIOCHI.

KenarenpHbIME pacuBeTkamMu M0 WHCTPYKIIMH OOHUTHPOBKH KapaKyJbCKUX STHAT C OCHOBaMH
IJIEMEHHOTO Jieia [2] SBIIsI0TCs Tony0as, cepeOpucTas u ceiasl.

BB cenekiuu cephix KapakyJbCKAX OBEIl TJIABHOE HAIPaBIICHUE 3aHUMAeT rojiy0as pacIBeTKa,
KOTOpasi Mmojpa3fesieTcs] BU3yadbHO Ha TPH TPaJallld: TEMHO-TOITy0as, CpeAHe-ToIy0ast U CBETIIO-TOIy-
0ast 1 HET OOBEKTUBHBIX KPUTEPHEB JOCTOBEPHOCTH AAHHOTO MOJX0/a. B cBs3U ¢ 3TMM HEoOX0auMO pas-
paboTath quQpepeHIIUPOBaHHBIN METO/I OIICHKH BBISBICHUS PACIIBETKH CEPhIX KapaKyJIhCKUX OBEIl.

CornacHo cymiecTBYIOIIEMy MeToxy oTOopa cepbix oBell 1o pacuserkam, H.C.I'uruneiimsumm [3] B
CBOE BpeMs MPENJIOKII OLEHKY CTENeHH yPaBHEHHOCTH CEPHIX ATHAT MPOBOAWUTH 0 KOHIIEHTPAIIUU
KOJIMYECTBEHHOTO TpeolianaHus O6ejaoro Boyioca 1o Iiomaad. B mocneacTsuu ero npenjoxeHne oTpa-
3WJIOCH B JICHCTBYIOIIEH WHCTPYKIUH 0 OOHUTHPOBKE KapaKyJIbCKHUX SATHAT U ObLJIa TIPUHSTA CIICTYOIIAs
BH3yaJlbHAs OIIEHKA YPaBHEHHOCTH PACI[BETOK: YPaBHEHHAs M HEypaBHEHHAs.

OTMeUeHHBIE BBIIIE TOJIOKEHUsT OCHOBBIBAIOTCS Ha mporecce GopMooOpa3oBaHUs KapaKyJIbCKUX
3aBHTKOB CEPOI OKPACKH, TaK KaK UX 3aBUTKH (POPMHUPYIOTCS U3 JIBYX TUIOB BOJIOC — MUTMEHTUPOBAHHBIX
(4epHBIX) U HEMMTMEHTHPOBAHHBIX (OENbIX), UMEIONINX pa3lIUYHbIe (PU3UKO-MEXaHUYEeCKHE CBOWCTBA H
pa3IMYHyI0 CKOPOCTh pOCTa.

ITo sTomy moBony A. I'. bapanos [4] oTMedar, 9To OombITast JTHHA OCIIBIX BOJIOC OOBICHIETCS OoJee
OBICTPBIM POCTOM, a HE paHHEW 3aKJIaJKOM MX Ha pa3BUTHE dMOpHOHAIBHOHN cTamuu. IIpu 3ToM myx Ha
CEepPBIX MIKYpKaX UMEET TOJILKO OCTIBIN I[BET.

YcTaHOBICHO, YTO HAa BCeX CTaaMsIX (hOpMOOOpa3OBaHMS 3aBUTKOB OCIBIH BOJIOC MPEBOCXOIUT II0
JUTMHE HAJl YePHBIM.

dopMuIpOBaHKE U CTPOCHUE BOJIOC N3YYE€HO MHOTHMH aBTOPAMH.

[To mMepe Toro Kak KJIETKH MOKHUAAIOT KaMOMAIIbHYIO 30HY JIyKOBHIIBI M BCE JAJIbIII€ OTXOIST OT CO-
COYKa, B HUX MPOHUCXOTUT CHHTE3 KepaTH- Ha TOTO WJIM MHOTO THIIA U OHU 00pa3yroT KyTHKYIY M KOPKO-
BOE BEIIECTBO BOJIOCA. BOJIOCHI pacTyT 3a c4eT MOCTOSIHHOM Mponudepanui KIETOK SMUIepPMUca MaTPHIIBI
Y KepaTUHH3AIMH 3TUX KJIETOK. BOJOCHI COCTOAT M3 IEHTPAIBHO PACIIONIOKEHHOTO MO3TOBOTO BEIIECTBa,
00pa30BaHHOTO MSTKHUM KEPATUHOM, a TAKXkKe KyTHKYJIbl 1 KOPKOBOTO BEIIECTBA, 00Pa30BaHHBIX TBEPBIM
KkepatuHoM. KepaTun KOpKoBOTO c10st BKIIto4aeT puOpminisipHbie 6enku [5S].

MenaHoCOMBI MOTYT pacrojaratbcsi B BOJIOCE B BHJIE OJHOPOXHON "pocchIMU" BHYTPH 3pENbIX Ke-
PaTHHOIUTOB, B BHJE IJIOTHBIX CKOIJICHUH ITUAMETPOM B HECKOJIHKO MHUKPOMETPOB WIIU JIaXKe ICCATKOB
MHUKPOMETPOB. DTH CKOIUICHHSI MOTYT HHTEPIIPETHPOBATHCS KaK BKJIIOYCHHBIC B KEPATHHOLUT, OBITH
MOXeT, MyTeM (arouuTo3a (parMeHThl OTPOCTKOB MENAaHOLUTOB WIIM JaKe KaK LeNlbie MEIaHOIUTEHI,
BKITFOUMBIIHAECS B TIOTOK KEPATHHOLIMTOB, BIUBAIOIINXCS U3 KaMOus B (POPMUPYIOIIHIACS BOJIOC.

3amadeil HACTOSIIECH CTATbH SBISIETCA W3YYHUTh B COOTBETCTBUH C BBIPAKEHHOCTHIO NMUTMEHTAIIUH,
THTIA pacIpe/leIeHns] MeJTaHWHA B KJIETKaX KOPKOBOTO CIIOSl BOJIOC KapaKyJIbCKUX ATHST CEPOH OKPACKH
roxy0ol pacIBETKH.

Martepuanx u MeTOAbl. DKCIEpUMEHTAlbHAs YacTh pa0OThl TpoBeleHa B XoasiicTBax HOkHO-
Kazaxcranckoit o0macru.

MatepuanoM aisi UCCICAOBAHHUS CIYKWIH 00pasibl BOJOCA, COCTPUIKCHHBIC Y HOBOPOXKICHHBIX
KapaKyJIbCKUX SITHAT C JOP3aIbHOM MOBEPXHOCTH TeJa B 00JIACTH KPECTIIA.

CBsi3p pacrpe/ieiicHUs MEJIaHWHA B KEPATHHOIUTAX KOPKOBOTO CIIOSI BOJIOCA M3yYalaCh METOIOM
MIPUTOTOBJIEHUSI Ma3KOB U3 MarlepaToB Bosioc. Ha ma3kax mpocmarpusainoch mo 100 KJI€TOK ¢ MOMOIIbIO
MHUKPOCKOITUH 10 Kiaccudukanus pazpadorannoit A. [1. BopoObeBckuii ¢ coaBTopamu [6].

B 3aBucuMOCTH OT CTENeHM MUTMEHTALMU pa3inyald cIeAyIoliue Kiacchl kieTok: 0 — HeT Mmena-
HuHa, 1 — He Oonee 20 OTHENBHBIX MEJIAHOCOM B KJIETKE, 2 — Oojiee 20 OTAENbHBIX MEJIAaHOCOM, HO UX, B
MIPUHLIUIIE, MOXXHO TI€PECUUTaTh, 3 — TOJIBKO OTAENbHBIE MEIAHOCOMBI («POCCHINTb» MEIaHOCOM), HO HUX
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TaK MHOTO, €cTh 1-3 «rIbIOKm» (KOMITAaKTHBIX CKOIUIEHHUS MEJIaHOCOM) MEJIaHWHA, JHaMeTp KOTOPBIX He
MpeBbIIaeT 1/2 monepeyHrnka KIeTKH, 4 — B KJIETKE UMEETCs TUTaHTCKasl TIIbIOKAa MUTMEHTA, M0 JHaMeT-
pom Oonee 1/2 monepeyHnKa KIETKH, 5 — MMTMEHTA B KJIETKE TaK MHOTO, YTO €r0 CKOTUICHUS 3KPaHUPYIOT
IpyT OpyTa U MepecyuTaTb WX HEBO3MOKHO.

Pe3y.]'l]>TaT]>I HCCJICJOBAHUA U UX oﬁcyme}me

KieTkn KOPKOBOTO CII0SI BOJIOC KapaKyJIbCKUX SITHAT CEpOl OKpPacKu roiyOol paclBETKH MO UHTEH-
CHUBHOCTU M XapaKTepy MUIMEHTAIMH ObUIH KiIacCU(HUIMPOBAHBI HA KJIACCHI C COOTBETCTBYIOIIMMH MM
BBIP@XCHHOCTBIO PACIBETOK: TEMHO-TOIY0OH, cpemHe-roiy0oil u cBeTio-roiayboii. B obpasmax cepoit
OKpacKH roixy0oil pacuBeTKH 10 CpeJHEMY MOKa3aTeN0 MOJATbHBIM KIIacCOM CTaHOBHUTCS 3-it (32,3+4,56)
3a CUET CHIDKEHMS 4acToT B Kiaccax 1,2 u 5 (Tabnuna, pucyHoK).

YacroTa KOPKOBLIX KJIETOK Pa3HbIX KJIaCCOB IIMI'MEHTALIUU B Mall€paTax BOJIOC KapaKyJIbCKUX SATHAT cepof?[ OKpacCKu, %

Kiacchl KJI€TOK 1o MMIMEeHTaluH
BripasxxenHocTh Koz-Bo 0 1 2 3
PacCLBETKH roJI0B o
TemHo-romnybast 35 25,7+7,39 2,942.84 5,7£3,92 37,148,16 22,9+7,10 5,743,92
Cpenne-romybas 38 28,9+7,35 5,343,63 7,94+4,38 31,647,54 21,0+6,61 5,343,63
Caetiio-rony6ast 32 31,3+8,20 6,2+4,26 12,5+5,85 28,14+7,95 18,8+6,91 3,1£3,06
Bcero 105 28,6+4,47 4,842,09 8,6+£2,74 32,344,56 20,9+3,97 4,842,09
40 -
359
30 1 |
25 7 l
20 77
15 17
A
10 17
5 -+
O -A T 1 1 1
Q 1 2 3 4

[ DremHo-ronvbas BcpenHe-ronybas Ocperno-roayoas O Bcero

YacToTa KOPKOBBIX KJIETOK B MaliepaTax BOJIOC KapaKyJIbCKUX STHAT CEPOl OKPAaCKH

B o6pasmax cepoil okpacku romy0oil pacHBeTKH 3a CUeT KJIETOK M3 HEMUTMEHTHPOBAHHBIX IOJ-
HOCTBIO O€JIBIX BOJIOC IO BIOJHE MOHSATHBIM IIPUYMHAM PE3KO BO3pAcTaeT yacToTa HyJieBoro kiacca (0) u
M0 CpemHeMy ToKazaremto cocTaBmia 28,6+4,47 cOOTBETCTBEHHO, MOAAIFHOCTh XapaKTEPHO JJISl CBETIIO-
roiry0o# pacIBETKH.

B TemHo-ronmy0o#t M cpemHe-ToNyOOl TpyIie MOAAIbHOCTh MPOSBWII 3 KIACC, T YCTaHOBJICH
nokasarenb 37,1+£8,16 u 31,6+7,54. Knaccel nepBoi, BTOpOH U NATHIA BBIPAXKEHBI HU3KUM IOKa3aTeseM
2,942 .84, 5,7+43,92 u 5,7£3,92 cooTBeTcTBEHHO. UeTBEPTHIA KiacC mokasall cpelHue AaHHble 22,9+7,10
cooTBeTcTBeHHO. [lokasateneill cpejHe-roiay0oil BBIPaKCHHOCTH PAaCIBETKM KakK IOKa3aHO B TaOJIHIlC
OJIM3KH TEMHO-TOTy0OH TpyIIIIe.
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Jus ceTnmo-romy0oil pacIBETKH XapaKTepHO pe3Koe BO3pacTaHHWE YacTOTa HYJIEBOTO Kilacca —
31,3+8,20% 3a cdeT KJIETOK U3 HEMATMEHTHPOBAHHBIX MTOJIHOCTHIO OCIBIX BOJIOC.

3a BceMH TpeMsl HCCIEAOBAHHBIMU TPYNIaMH KapaKyJlIbCKHX ATHAT Cepoil OKpacku Habmomaercs
TEHJICHIUSL YBEIWYCHUSI YaCTOTHI KJIETOK KOPKOBOTO CJOS BOJIOC OJHOTO WM JABYX KJIAcCCOB 3a CYET
YMEHBIIIEHHUS UX B IPYTHX KiIaccax.

IIpoananu3upoBaHHblEe MaTEpUaIbl XapaKTepU3yI0T HU3KYIO 4acToTy B 1, 2 1 5 kiaccax.

Takum 00pazoM, TEMHO-TOJIy0ast U CPeIHE-TONTy0as BRIPAXKEHHOCTD PACIBETKU KapaKyJIbCKUX STHST
cepoll OKpacKu CO3/1aeTcs 3a CYeT BO3pAacTaHUs JOJH KIETOK 3-TO Kiacca, IpU CHIDKEHUH JIONH KIETOK
KopkoBoro ciog 1, 2 u 5 xiaccoB. CBeTno-romy0asi BEIpaKEHHOCTh PACIBETKH CO3[AETCS 33 CUET yBEIH-
yeHus KJeTok 0 1 3 KJ1accoB MpU CHMYKEHUH YacTOTHI 1, 2 U 5 KJ1accos.
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K. M. JlaxanoBa, b. I11. Kexenn0aen
K. A. flcayu aThIHAaFbI XaJbIKapaJbIK Ka3aK-Typik yHHBepcuTeTi, Typkictan, Kazakcran

KOK TYCTI KAPAKOJI KO3BIUIAPBIHBIH KYH TAJIIIBIFBIHBIH INTMEHTTEJIYI
7ZKOHE OHBbIH MAIIEPATBIH KAPBIK MUKPOCKOIIUAJIBIK 3EPTTEY

AHHOTanusi. MakanaHblH MaKCaThl IATMEHTIIHMS KAHBIKTBUIBIFBI OOMbBIHINA (DEHOTUI COMKECTEHIIPY YIIIiH JKOHE
TYCTiH TUCTO(U3HUOIOTHSIIBIK, KAJBINTaCy HETi3AepiH TYCIHY YIIiH KOCHIMIIA KPUTEPHHA PETiHAEC MUTMEHTTIH ©3rep-
MEJTIJIITi, TapaMeTpiep i maimasany MYMKIHIOITIH Oaranay YIIiH KK TYCTiI Kapakes KO3bUIAPBIHBIH KYH TaJIIbI-
FBIHBIH KaObIpIIAaK KaOaThIHAFbl JKACYIIANapbIHa MEJIAHWHHIH TapalyblH, 3epTTey OOJbIn TabbuIazbl. 3epTTeyliep
YIIiH aJbIHFaH XYH Y/rici 0ip-eKi KYHIIK KO3BIHBIH JKOH apKachlHAH KBIPKBII aabIHAbI. MEaHHHHIH KYH TaJIIbI-
FBIHBIH KEPaHOIUTTI KabaThIH/a Tapaity TypJepi )KYHIEpAeH MalepaT chlHaMallapbiH JaiiblHIay apKbUIbl 3ePTTEIIL.
Kexk TycTi keruiip peHIi Ko3bulapFa MOAAJbIbI 3-IITi KJIAC JKaTalbl, MYHJa MEIaHOCOMJIApP KBIPTHIC JKacyliagapaa
OipKenKi KaWbUTFaH. AIIBIK-KOK PEHII KO3bUIAP VIIIH HOJIIK KIACThIH ecy skarmaiel - 31,3+8,20% nurmeHtci3
JKacylajnap/blH apTybIMEH CHUIaTTalalbl. 3epTTey HOTIDKeNepi MeNaHOTeHe3 epeKLIETIKTEepiH TYCIHAIpyAe YIIKEeH
MaHBI3HI 0ap.

Tyiiin ce3aep: Kapaken KO3blIap, IUTMEHT, XYHIHIH TYp-TYycl, KaObIpIIaK KaOaThIHAAFbI JKacyIianap, KepaTu-
HOLIUTTEP.
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Ka3axCKO-TypeLKuil YHUBEpCUTET UM. X. A. SlcaBu

— 103 =——



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[TpaBuna opopmiieHrs cTaThu JUIs MyOJIUKAIIMK B )KypHAJIE CMOTPETh Ha CaiTe:
www:nauka-nanrk.kz
ISSN 2518-1467 (Online), ISSN 1991-3494 (Print)
http://www.bulletin-science.kz/index.php/ru/

Penaxropel M. C. Axmemosa, /[. C. Anenos, T. M. Anenoueg
Bepctka na xommnsrotepe J. H. Kankabexosoil

IMoamucano B mewats 13.04.2017.
®dopmat 60x881/8. bymara ocetnas. [leuars — puzorpad.
19,2 n.n. Tupax 2000. 3aka3 2.

Hayuonanenas axaoemus nayx PK
050010, Armamu, ya. [llesuenxo, 28, m. 272-13-18, 272-13-19



