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Abstract: Influence of Selenolin selenium-containing preparation on the reproductive characteristics of
sows, growth and development of piglets obtained from the sows, and prevention of puerperal diseases
was studied. The research enrolled 9 months old pregnant sows of the Large White breed at the Farm
1 in the Stavropol Krai. Two groups of 15 animals each were separated by peer approach (with account
for age, live weight, physiological condition). Housing conditions, care and feeding were equal in all
groups and met veterinary and farming guidelines. Animals in the test group were dozed with Selenolin
selenium-containing preparation at 0.1 ml per 10 kg live weight intramuscularly at the day of tupping
and then on days 30, 60 and on farrowing. Obtained results demonstrate that the studied preparation
has positive influence on prenatal development and pregnancy. It also favors optimal pattern of the act
of delivery, prevents puerperal diseases, and increases vitality in offspring.
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MOP®O®PYHKIIMOHAJIbHAS XAPAKTEPUCTUKA
MOJ/JOYHOMN 2KEJ/IE3bI Y KOPOB IIPH
CYBK/IMHUYECKOM MACTUTE
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Pesrome: B maHHOI cTaTbe C MCIIONb30BAHMEM AHATOMUYECKUX, TMICTONIOTMYECKMX M COBPEMEHHBIX
97IEKTPOHHO-MMKPOCKOIIMYECKMX VICCNIEOBAHMIT JlaHa MOPGOYHKIMOHANIbHAA XapaKTepUCTHKA
CTPYKTYPHOI1 OpPraHM3aLUV MOJIOYHON >Ke/le3bl Y KOPOB IPY CYOKIMHIYECKOM MacTUTE. YCTaHOBIIe-
HO, YTO Pa3BUTHE MATOJIOIUY B MOTIOYHOI JKejle3e y KOPOB IPM CYOKIMHIIeCKOM MACTHUTe COIPOBO-
XKJJAeTCs OOVIBHBIM BBIIIOTOM B @/IbBEONIBI CEPO3HO-KaTapanbHOTro dKcCyAaTa. IIpu aToM mapeHxmuma
MOJIOYHOJ >Ke/le3bl COCTOMUT U3 BLIBOJHBIX MPOTOKOB U KOHIIEBBIX CEKPETOPHBIX OT/IE/IOB, a/TbBEOJIBI
Pas/IMYHOI BeMIMHBI U TOMMMOPQHBI. CTEHK) KOHI[EBBIX OT/IE/IOB XKe/le3bl IPENMYILIeCTBEHHO CO-
CTOAT 13 OFHOCTIONHOTO CEKPETOPHOTO SMUTENNSA U MUOIMUTENNATbHBIX K/IeTOK. JIaKTOIMTHI MecTaMu
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BaKyO/IM3MPOBA/IUCD I OTTOPI/IUCH OT 6a3abHOI MeMOPaHBI albBeON. ANbBeO/APHbIE IIEPETOPONKI
PacUIMpUINCD 3a CYET PHIXJION COeAVHUTENbHOM TKaHM M KPOBEHOCHBIX KalW/IIAPOB. B yIbrpacTpyk-
TYPHOJT OpraHM3aIMY MOJIOYHOII JKe/le3bl KOPOB IIPU CYOKIMHNYIECKOM MacTHUTe HaOIIOflaeTCsA PacIly-
peHye MUKPOLMPKY/IATOPHOTO PyCyIa IIapeHXMMbI OPTaHa U JeCKBaMalis CeKPETOPHBIX K/IETOK ajlb-
Beor. IIpy aToM MecTaMy IPOMCXOANUT HapYILeHNe LeIOCTHOCTY a7TbBEOIAPHON BRICTUNKM. ITpy amex-
TPOHHOI MUKPOCKOIIMM BOCIIATIUTEIbHO-KIETOUHbIe MHQIIbTPAThl MIPEUMYLIECTBEHHO COCTOAT U3
HEMHOTOUMCTIeHHbIX ITOJIMHYKJICAPHBIX (CETMEHTOANEPHBIX) KIeTOK, TMMQONIHIX, MaKpOdarajabHbIX
U TJIA3MATUYECKUX KIeTOK. YCTaHOB/IEHO Ha/IM4Me XapaKTePHbIX I/Ia3MaTHYeCKMX M TYYHbBIX KIETOK,
HO B COCTOAHUM AVCTpodum. Cpean snuTennaabHbIX KIETOK ¢ CEKPeTOPHBIMIU IPaHyIaMy Hab/Iofa-
eTCsl eCTeCTBeHHas I1Oenb (armonTo3) snutenus. IIpoucxomut yBenudeHne KomudecTsa mMMQoITos
U JIETIKOILIYITOB B BOCIIAJINTEIbHOM MHGWUIbTPaTe, CBA3aHHOE C HAYaJIOM PAa3BUTHUSA IIATONOTMIECKOTO

Tponecca B TKaHN MOJIOYHOII YKeTe3bl.

Beenenune

OCHOBHOII IPOAYKIUEN MOJIOYHOTO CKO-
TOBOJICTBA SIBIISIETCS. MOJIOKO, TIPEJICTaBIISIO-
1ee co60il YHUKAIBHBIH MO COCTABY M BKYCO-
BBIM KauyecTBaM IPOAYKT MUTaHUs. MOJIOKO
3aHUMAET OJHO U3 BEAYIUX MeCT B palluOHAX
AeTel, JIIofiell MPEeKJIOHHOr0 BO3pacTa, a Tak-
K€ JIHIL, HY>KIAIOIIUXCs B IUETUYECKOM IUTA-
HHM, HIO3TOMY MOJIOKO JIOJIXKHO OTBEYaTh BbI-
COKHM TPeOOBaHUSIM HE TOJIBKO IO COflepKa-
HUIO IHUTATEJbHBIX BEIIECTB, HO M COOTBET-
CTBOBATh OIPE/ICIIEHHbIM CAHUTAPHO-TUTHE-
HUYECKUM HOopMaM. BaxkHe#m TpeGoBaHu-
€M, IpeJI'bSBIISIEMbIM K MOJIOKY, SIBJISIETCSI €TI0
6e3BpeHOCTb [7].

ITosmyyeHNIO BBICOKOKAYECTBEHHOT'O MO-
JIOKa TIPENSTCTBYET LEeNblil psify (haKTOPOB,
Cpef KOTOPBIX BaxKHYIO POJIb UIPaeT Kak
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KJIMHUYECKHI, TaK M CyOKJIMHUYECKHU Ma-
crut. [lociegnuil UMeeT MIMPOKOE pacHpo-
CTpaHeHHe B MOJIOYHOM CKOTOBOJICTBE [5,0].
Ilepe6GoseBanne JTaKTUPYIOUMX KOPOB CyO-
KJIMHUYECKMM MAaCTUTOM COIIPOBOXK/ACTCS
HE TOJIbKO CHIKEHHEM HUX MOJIOYHON TPO-
IYKTHBHOCTH, HO W YXY/IICHHEM CaHUTAPHO-
ro KayecTBa MOJIOKA, TOTepell MUTATEIbHbIX
CBOWICTB, YTO JIeJIAeT €r0 HENPUTOJHBIM JIJIs
MUILIEBBIX [IeJIe, TEXHOJIOTHYECKON Tepepa-
00TKH

CyliecTBeHHOE  CHIDKEHHE  MOIIOYHOM
MPOIYKTUBHOCTU y KOPOB MpH CyOKJIMHHYE-
CKOM MAacCTHUTE HEIOCPEJCTBEHHO CBSI3aHO C
HAJIMYMEM 3HAUYNTEILHBIX U3MEHEHWH B IIa-
peHXIMe MOJIOYHOM 3KeJie3bl P ee IMaToJIo-
run [1,2,3,4].

B cBsi3u ¢ 9THM Hamu W3y4eHa MOpgo-

Puc.1. Cepo3Ho-KaTapajbHblii CyOKIMHHYECKUI MACTHT Y KOpoBbl. Cepo3Ho-
KATapaJbHbIii BRIIOT B ajibBeos1ax. Hajqnune B cTpoMe 04aroBbIX MeJKHX BOCHATHTEIbHO-
KJIETOYHBIX HHuIbTpaToB. [loayronkuii cpes. YB. x400

Fig. 1. Serous-catarrhal subclinical mastitis in cow. Serous-catarrhal effusion in
alveoli. There are small inflammation and cellular infiltrates in the stroma. Semifine section.
Zoom. x400
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(pYHKIMOHATIbHAST XapaKTEPUCTUKA MOJIOY-
HOW KeJIe3bl y KOPOB IIPH CyOKIMHAIECKOM
MAaCTHUTE C UCIIOJIb30BAHNEM METOJIOB CBETO-
BOH U 9JICKTPOHHOM MUKPOCKOITHH.

Marepuaisl 1 METOIBI HCCIETOBAHMI

Marepuaiom JuIst MCCIEOBAHUH CITY>KHU-
1 00pasibl MOJIOYHBIX Kelle3 OT 4 JIaKTH-
pYIOIIUX KOPOB, YOUTBIX HAa YOOWHBIX MYH-
KTax IO IPOU3BOJICTBEHHO! HEOOXOJUMO-
cTH. B3sTne MaTeprana npon3BOAMIOCH B Te-
YeHne IepBOro yaca fnocie yoost JKHBOTHOTO.
OO6pa3ipl TKaHu oOpabaThliBad OOIIENpH-
HATBIMU METOJaMH ISl 3JIEKTPOHHO-MHKPO-
ckommueckoro uccrneposanus [8,9,10]. [Tocne
MpOMBIBKH B pocaTHoM Oydepe (He MeHee
15 MuHYT) pparMeHThl TKAHW JOMOTHUTEh-
HO noctgukcuposainu B 1% pacrsope OsO4
Ha ¢ocarHom Oydepe B Teuenue 1,5 yacos.
Jlanee Bce 006pasipl TKaHH 00€3BOXKHUBAIINCH
B CIIMPTaxX BOCXOASIIEH KOHLEHTPAIHH, 00pa-
6aThIBAJIICH B ALIETOHE U ObLIIU 3aK/IIOUYEHBI B
SMOKCUJHYIO CMOJY Ha OCHOBe DIoH-812. 3a-
JIMBKa OCYIIECTBISIACH IUIOCKOMApaJlIelb-

HeM MeToftoM [11,12]. Bioku ¢ 3akmoueH-
HBIMH B HUX (pparMeHTaMy TKaHEeH MOJIOYHON
KeJie3bl Jlajiee 3araunmBaiu Ha (pese Leica,
M OOBIYHBIM JIe3BHEM I0f] cTepeoiynoi. C
HOJIYYCHHBIX OIIOKOB M3rOTABIMBAIH IOJY-
TOHKHE CPe3bl, KOTOPbIC OKPAIINBAIH TOJY-
UJVHOBBIM CHHIAM HJIH a3ypoM Il — OCHOBHBIM
(PYKCHHOM ¥ U3y4Yald B CBETOBOM MHKPOCKO-
e ISl IPUIETBHON 3aTOYKH MUPAMUJBI Te-
pel NPUrOTOBICHUEM YIBTPATOHKUX CPE30B.
YnbrpaToHkue cpe3bl TOAIMHON 50 HM U3ro-
TaBIMBaNN Ha yinbTpamukporome Ultracut-E
(Leica, [epmanust) ¢ HCHOIB30BAaHUEM ajIMa3-
Horo Hoska Diamont (IIBetrjapust), KOHTpa-
CTHPOBAIIM YpaHWIANETaTOM U IUTPATOM
CBHHI[A U MPOCMATPUBAIN B TPAHCMUCCHOH-
HOM 3JIEKTPOHHOM Mukpockone Jem 1011
(Jeol, Anouust).

Pe3yabrarsl n 00CyKAEeHUE

MonouHast skejie3a MAaKpOCKOITTYECKH Ha-
Xofuiach B mpefenax Hopmbl. Ee mumdaTn-
YECKUH y3ell MHOTJIa HEe3HAUUTEIILHO YBEJIH-
YUBAJICSI M UMEIT MSITKYIO KOHCHCTEHIHIO. Pa3-

Puc. 2. OyaroBasi 0TEYHOCTh CTPOMBI MOJIOYHOI JKeJIe3bl U NPONUTHIBAHUE ee
BOCHATHTEIbHO-KJIeTOUHBIMH HHOUIBTPATAMH NPH CYOKJINHIYecKOM MacTuTe. OKp. rem.-
303uH. YB. x200

Fig. 2. Focal edema in the mammary gland stroma, and stroma impregnation with
inflammation and cellular infiltrates during subclinical mastitis. Hem. + eosin stain. Zoom.

x200
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Mepbl HaJIBBIMSHHBIX JTUM(MATHIECKUX Y3II0B
npH CYOKJIMHIMYECKOM MAaCTHUTE COCTABIISLIIH
774 £ 0,59 x 2,87 £ 0,57 cM (Hanpotus 6,05 +
0,38 x 2,35 + 0,25 cm B KouTpouie). C moBepx-
HOCTH pa3pe3a MOJIOYHOM Kejie3bl He3HAYH-
TEJIBHO CTEKajla CepO3Hasl >KUJIKOCTb C JKell-
TOBaTLIM OTTEHKOM.

Ha nonyToHKHX cpe3ax MOJIOYHOM KeJie-
3bI KOPOB IIPH CyOKJIMHIYECKOM MaCTUTE OblI-
JI0 YCTAHOBJICHO, UTO ITAPEHXUMA KEeJIe3bl CO-
CTOSUTA W3 CHCTEMbl pa3BETBIECHHBIX BBIBO-
JHBIX MPOTOKOB M KOHIIEBBIX CEKPETOPHBIX
OT/IENIOB. AJTBbBEOJIbI IPEUMYIIECTBEHHO ObI-
JIU TIOJTUMOP(HBIMY, Pa3JIMYHON BEJIMYUHbBI U
CONIepsKalli CEPO3HYIO KUIKOCTh C OOMIHEM
SKUPOBBIX M MOJIOUHBIX BKItoueHnit (Puc. 1).

3pech ke Habmopanock oOuIne cepo3Ho-
KaTapaJIbHOTO BBINIOTA B aJIbBEOIIbL. B anbBe-
OJISIPHON >KUJIKOCTH TUIABAIN SMHIYHbBIE CO-
MaTHYeCKNEe KJIETKH, HaXOSAIINECS B COCTO-
SSHAN AucTpoduu. 3HAUYNTENbHO Oblla pas-

B)

pBIXJIEHA CTpOMa MOJIOYHOH kene3bl. OHa
MecTaMH OOMIIBHO Oblla MH(UILTPUPOBAHA
BOCHAJINTEIILHO-KJIETOYHBIMU ~ MH(UIBTPA-
TaMH TIPEUMYIIECTBEHHO U3 JIMM(OUIUTOB,
FUCTHOLUTOB, MakpogaroB 1 HEMHOIOYMC-
JIEHHBIX IIOJIMHYKJeapoB. MecTaMu albBeo-
JISIpHBbIE NEPETOPOAKH PACHIMPSIIACE 3a CUET
PBIXJION COEMHHUTENIbHOH TKaHW M KpOBe-
HOCHBIX KanuuigspoB. CTEHKH KOHIEBBIX OT-
JEJIOB XKeJe3bl MPEUMYIECTBEHHO COCTOSIIN
13 OJJHOCIIOHHOT'O CEKPETOPHOIO SMUTEINs ’
MUO3MHTEINATBHBIX KIIETOK. JIaKTOIUTHI Me-
CTaMH BaKyOJM3UPOBAINCh M 3HAYUTEIBHO
OTTOpPrajuch OT Ga3alibHOM MEMOpPaHbI aJlb-
Beoi (Puc.2).

IIpn 271€KTPOHHON MUKPOCKOINMHU BOCIIA-
JIUTEJIbHO-KIIETOYHbIE MH(UIBTPAThI Mpe-
UMYILIECTBEHHO COCTOSUIN U3 HEMHOIOYMC-
JICHHBIX MOJIMHYKJIEAPHBIX (CEerMEeHTOsIEp-
HBIX) KJIIETOK, & TaK¥ke — JTUM(QOUHbIX, Ma-
KpodparajgbHbIX M IUIa3MaTHYECKUX KIIETOK.

Puc. 3. YabpTpacTpyKTypHBIe H3MEHEHHUsI KJIETOK B MOJIOYHOH KeJie3e KOPOB MPH
CyOKJIHHHYECKOM MACTHTE: a) IUIa3MaTH4YecKas U TyYHas KJeTKa (BHU3Y) B BOCHAJIUTEILHOM
HHpUIAbTPaTe; 6) TUMGOUUTHI B rylie IMUTETHAIBHBIX KJIETOK; B) TPaHYJISIPHBIN JeHKOIUT
(BBEpXY); I') IMUTEINAIbHBIE KIETKH aJTbBe0JI ¢ CeKpeTOpHbIMH rpanyaamu. YB. 10000 (6),
12000 (r), 15000 (a), 25000 (B)

Fig. 3. Ultrafine structural changes in the mammary gland cells during subclinical
mastitis: a) plasma and mast cell (at the bottom) in the inflammatory infiltration; 6)
lymphocytes among abundant epithelial cells; B) granular leukocyte (at the top); r) epithelial
cells of alveoli with secretory granules. Zoom. 10000 (6), 12000 (r), 15000 (a), 25000 (B)
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3pech ke M300MIIOBANIO HAIMYUE XapaKTep-
HBIX IIa3MaTHYECKUX ¥ TYYHBIX KIIETOK, HO
B cocTosiHnu aucTpodun. Cpeau anuTeanatb-
HBIX KJIETOK C CEKPEeTOPHLIMHU I'paHyTaMH Ha-
6JIIOoIaNach ecTecTBeHHas: Tubelb (armomnTos)
snmTenus. B BocmanuTeaIsHOM HH(HUIbTPaTE
YBEIMYINBAIIOCH KOIMYECTBO TMM(MOIUTOB I
JEHKOIMTOB, YTO CBHIETENBCTBOBAJIO O pa3-
BUTHH ITaTOJIOTMYECKOro Ipoliecca B TKAHU
MOJIOYHOM 3KeJIe3bI y KOPOB HPH CYyOKIIMHH-
yeckoM Mactute (Puc. 3,4).

Kpowme Toro, B yIpTpacTpyKTypHOII Opra-

HU3aIU1 MOJIOYHOM Kelie3bl KOPOB IpH cy0-
KJIIMHUYECKOM MAacCTHTE HAOIIIONIalioch U pac-
MpeHne MUKPOLMPKYJISITOPHOTO pycia ma-
PEHXUMBI OpraHa M jleCKBaMalusl CEeKpeTop-
HBIX KJIETOK aJIbBEOJI B UX MpocBeT. [1pu aTom
MeCTaMU IIPOUCXOAMUIIO HapyLIEHUE LENOCT-
HOCTH aJIbBEOJISIPHON BBICTMIIKA. MOJIOYHBIE
XOJIbI ¥ 2IIbBEOJIBI MECTAMU B PA3IIMYHON CTe-
TIEHY 3aTIOTHSIIACH CEPO3HO-KIIETOYHBIM 9KC-
CyJaToOM, B KOTOPOM HaOIIIOfAIUCh KaK JIH-
TeJNalbHbIe, TAK I COMAaTHIECKNE KIETKH.

Puc. 4. AnonTo3 ceKpeTopHOro 3MuTe us (10 LEHTPY, CIPAaBa) cpeiH JAKTOLUTOB ¢
CEeKPETOPHBIMU I'PaHyJaMH B MOJIOYHO¥ JKejie3e KOPOB MPH CYyOKIMHMYECKOM MacTUTe. YB.
x20000

Fig. 4. Apoptosis in the secretory epithelium (in the middle, to the right) among
lactocytes with secretory granules in the mammary gland in cows with subclinical mastitis.
Zoom x20000

BoiBoapbl

Takum 06pa3oM, y KOpPOB IIpH CYyOKIINHU-
YEeCKOM MaCTUTE €CIIi MaKpOCKOMMYecKast
CTPYKTYpa MOJIOYHOW 3KeJe3bl HAXOJIMJIACh
B IIpefiellax HOPMbI, TO MUKPOCKONUYECKAsI
CTPYKTypa ee TIpeTrepneBaja 3HAUYUTEIIb-
HbI€ KJIETOYHBbIE W CyOKJIETOYHbIE M3MEHE-
Hus. Pa3BuTHe maTonoruu B MOJIOYHOM Ke-
Jle3e y KOpOB NpU CyOKJIMHIUYECKOM MacCTH-
T€ CONPOBOXKAAIOCH OOMIIBHBIM BBIIOTOM B
albBEOIIbI CEPO3HO-KATapaIbHOTO 3KCCy/a-

Ta. B BOCIaInTEeNbHO-KIETOYHOM HMH(HIIb-
TpaTe HOSBISIIUCh HEMHOTOYHCIICHHbIE T10-
JIMHYKJIeapHbIe (CCTMEHTOSIICPHBIC), a TaK-
Ke — muMouHble, MakpodaraibHble, I1a3-
MaTuyeckue u apyrue kiaetku. Hemanopax-
HBIM (PaKTOM SIBJISIETCS yBEIIMYECHNE KOIMYe-
CTBa JIMM(OIUTOB U JEHKOLUTOB B BOCIAIIN-
TEJIbHOM HH(WIbTpATe, YTO yKa3bIBaJlIO HA
HAvaJlo Pa3BUTHSI IATOJIOTUUECKOTO Ipoliec-
ca B TKaHU MOJIOYHOM XeJIe3bl.
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Vasilenko V.N., Suleymanov S. M., Pavlenko O. B., Mironova L. P., Logvinov A. K.
MORPHOLOGICAL AND FUNCTIONAL CHARACTERISTICS OF
MAMMARY GLAND IN COWS WITH SUBCLINICAL MASTITIS

Key Words: subclinical mastitis, mammary gland, macroscopic, microscopic, and ultrafine structure,

lactocytes, apoptosis.

Abstract: This paper presents morphological and functional characteristics of structural organization
of mammary gland in cows with subclinical mastitis based on anatomical, histological, and up-to-date
electronic microscopy study. It was found that pathology development in the cow mammary gland
is associated with abundant effusion of serous-catarrhal effluent into alveoli. The gland is comprised
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of excretory ducts and terminal secretory parts; alveoli are polymorphous and have different size.
The walls of terminal secretory parts of the gland are made of one layer of secretory epithelium and
myoepithelial cells. Lactocytes vacuolated sporadically and separated from alveolar membrane. Alveolar
septa are expanded due to spongiose connective tissue and blood capillaries. Ultrafine structure of
mammary gland in cows with subclinical mastitis demonstrates wider microcirculatory passes in the
organ’s parenchyma, and desquamation of alveoli sectretory cells. Corruption of alveolar lining occurs
sporadically. Electronic microscopy shows that inflammatory cellular infiltrates are mainly consist of
sparse polynuclear (segmented nuclei) cells, lymphoid, macrophages, and plasmatic cells. Characteristic
plasmatic and mast cells were detected, however in the state of dystrophication. Natural death (apoptosis)
is observed among epithelial cells containing secretory granules. Lymphocyte and leukocyte count
increases in the inflammatory infiltrate due to the onset of pathology process in mammary gland tissue..
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