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I30®OPMHU CYIIEPOKCUJAAUCMYTA3HU
B TKAHUHAX PEIPOJAYKTUBHUX OPTAHIB BYTAIB

H. Ky3vmina, [{. Ocmanis
inenbiol@mail.lviv.ua

[acTuTyT Glomorii TBapun HAAH,
Bya. Ctyca, 38, m. JIbBiB, 79034, Ykpaina

Bwmicm axmusnux ghopm Oxcueeny (APO) Ha onmumansHoMY PieHi NIOMPUMYEMbCS AHMUOKCUOAHIMHOIO
cucmemoro, Ko4osy poib 6 kil gidizpac cynepoxcudoucmymasa (COL). ¥V penpodykmueHux opeanax camyie eHsum
ICHYE Y MPbOX 2EHEMUYHO 3YMOGILEHUX POPMAX — MIMOXOHOPILIHIL, YUMO30MbHIN [ no3aKIimunHil. Tomy easxcausum
€ KoHcmamyeanHs e minvku 3min akmuenocmi CO/L, ane 1l nepepo3nodiny i30¢hopm eH3umy 3a cnepmiozenesy i 0o-
3pieanHs cnepmiis, a niciisa esxonayii — ix icnyeanns. Mema pobomu — docrioumu emicm izopopm COL y mxanunax
PenpodyKkmusHoi cucmemu 6yeais. s 00ciodicernsb UKOPUCTIOBYBAIU MKAHUHU CIM STHUKIG ma eniououmica, sKi
sidoupanu nicna saborw Oyaais (n=>5). Cnepmii' 3 eniououmica sumusanu 0,9 % pozuurom NaCl. Tkanunu eomozeHi-
syeanu 3a 4 °C 6 0,25M caxaposi 3a 6000 06/x8. npomszom 2 xe. I omocenam yenmpugpyeyeanu 15 xe. 3a 8000 o6/xs.
i giobupanu Hadocadosy pioury ona 0ocuioxcens izoghopm ensumy. [3ogopmu CO/] sungnsinu nicas erekmpogopesy
v 10 % noniakpunamionomy eeni gpapbysanusm niacmun 2enro memooom Beauchamp i Fridovich 6 nawiti moougbixa-
yii. Buicm i303umie pospaxosysanu 3a donomoeoro npoepamu TotalLab TLI120. YV cim’anuxy, enioudumici ma eniou-
ouManvbHux cnepmisix 6yaais susenero n’amu izopopm COL. Y mranumi cim smuxie — 2,4-2,8 % S1- ma S2-izoghopm,
23,6-24,6 % — S3- ma S5 i 46,6+0,9 % S4-izoghopmu. Y conisyi enioudumica — eionosiono, 10,4£0,4 ma 58,3+1,7 %
S1- ma S4-izopopm, na 3,3 % i 12,6 % (P<0,001) menwe y mini i 5,6+0,6 ma 43,2+0,6 % y xeocmi. Buicm S3-
ma S5-izoghopm COJ] y conisyi eniououmica — 6ionogiono, 12,4+3,5 i 6,2+1,3 %, y mini niosuwyyemocs na 1,2 ma
15,1 % (P<0,001), y x6ocmi cmanogumse 17,0+0,2 ma 22,2+2,6 %. Buicm S2-izopopmu y conisyi enioudumica —
12,6+0,3 % i 3anumaemobca Ha momy Jic pieHi y mxanunax mina ma xeocma. Buicm izogpopm COL eniououmanvrux
Cnepmiia 3anexicums 6i0 JOKANI3ayli 8 MOPGHONOSTYHUX YACMUHAX NPUOAMKY cim aHuKie. Buicm SI-izoghopmu y cnep-
misix eonieku eniououmyca — 18,4+1,5 %, s3pocmae 00 29,1+3,0 % 6 cnepmisix 3 mina i xeocma. Bumicm S2-i30¢hopmu
6 CnepMisix 3i 3MIHOW MOPHONOIUHOT YacmuHy 2onieKa — mino — xeicm eniououmycy spocmace 3 19,6+1,6 % na
6,7 ma 14,7 % (P<0,05) sionosiono. Buicm S3-i30¢popmu sucoxuii (14,7+1,6 %) y cnepmiie mina, na 5,1 % Huscuuil
3 xgocma i HauHuxcyull (4,5+0,6 %) 3 eoniexu npudamxis. Buicm S4-i30(popmu y cnepmisix 3HUINCYEMbCA 31 IMIHOIO
YACMUHU NPUOAMKY: 20iieka — mino — xeicm 3 52,3%5,6 % na 29,5 % (P<0,001) i na 30,5 % (P<0,01) sionosioHo.
Buicm S5-i3ogpopmu nusvkuil (5,2—5,9 %) y cnepmisix 3 conieku ma xeocma i Ha 1,9 % euwuil 3 mina enioudumica.
Y mxanunax cim’sanuxis i enioudumica ma cnepmisx nposaenicmuca n’smo i3ogopm CO/l. YV mranumi cim ’aHukie
axkmuenicms COI] nepesadicro peanizyemuvcs S3, S4 i S5-izoghopmamu, enioudumica — S2, S3, S41 S5, a y cnepmisax
3 enioudumica: eoniexku — S1, S2i S5, mina — S1, S2, S3 i S4 ma xeocma — S1, S2 i $4.

Kirouosi ciioBa: CYIIEPOKCUZIMCMYTAS3A, I3090PMU, PEITPOAYKTHUBHI OPI'AHU,
CIIEPMII, BYTAI, EXIEKTPO®OPE3

SUPERROXIDDYSMUTASE ISOFORMS
IN TISSUES OF REPRODUCTIVE ORGANS OF BULLS

N. Kuzmina, D. Ostapiv
inenbiol@mail.lviv.ua

Institute of Animal Biology NAAS,
38 V. S Stus str., Lviv 79034, Ukraine

The content of AF O is optimally supported by the antioxidant system. In it superoxide dismutase (SOD) plays
the key role. In the reproductive organs of males the enzyme exists in three genetically predisposed forms — mito-
chondrial, cytosolic and extracellular. Therefore, it is important to state not only the changes in the activity of SOD,
but also the redistribution of enzyme isoforms when studying spermiogenesis and after ejaculation. The purpose of
work is to investigate the content of SOD isoforms in the tissues of the reproductive system of the bulls. Tissues of the
testicles and epididymis, which were taken after the slaughter of the bulls (n=35) were used. Epididymium spermatozoa
were washed with 0.9 % NaCl solution. Tissues were homogenized at 4 °Cin 0.25M sucrose at 6000 rpm within 2 min.
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Homogenate was centrifuged for 15 min at 8000 rpm, supernatant was taken for study of enzyme isoforms. SOD
isoforms were detected afier electrophoresis in 10 % polyacrylamide gel by staining gel plates using Beauchamp and
Fridovich method in our modification. Content of isozymes was calculated with TotalLab TL120 program. Five iso-

forms of SOD were detected in testicle tissues, epididymis and in spermatozoa. In testicle tissue isoform distribution

was: 2.4-2.8 % S1- and S2-isoforms, 23.6-24.6 % S3- and S5-, and 46.6+0.9 % S4-isoforms. In epididymis head it
was 10.4+0.4 and 58.3x1.7 % for S1- and S4-isoforms, respectively, on 3.3 % and 12.6 % (P<0.001) lower in body
and 5.60.6 and 43.2+0.6 % in tail. Content S3 and S5 isoforms in epididymis head was 12.4+3.5 and 6.2+1.3 %,

respectively, in body — 1.2 and 15.1 % (P<0.001) higher and in tail — 17.0+0.2 and 22.2+2.6 %. The content of S2

isoform in epididymis head was 12.6=0.3 % and remained at same level in tissues of body and tail. Content of SOD
isoforms in epididymal sperm depends on localization in morphological parts of the epididymis. SI-isoform content
in spermatozoa of epididymis head was 18.4+1.5 %, increased to 29.1£3.0 % in spermatozoa from body and tail. S2-

isoform content in spermatozoa with change in morphological parts: head — body — tail of epididymis increased
from 19.6£1.6 % to 6.7 and 14.7 % (P<0.05), respectively. S3-isoform content was high (14.7+1.6 %) in body of
epididymis, lower by 5.1 % in tail and the lowest (4.5+0.6 %) in head. S4-isoform content in spermatozoa is reduced
with a change in part of epididymis.: head — body — tail with 52.3+£5.6 %, 29.5 % (P<0.001) and 30.5 % (P<0.01),

respectively. S5-isoform content was low (5.2—5.9 %) in sperm from head and tail and on 1.9 % higher in epididymis
body. There are five isoforms of SOD in tissues of testicles and epididymis and in spermatozoa. In tissues of bull
testicles the activity of SOD is mainly realized by S3, S4 and S5 isoforms, in epididysis — by S2, S3, S4 and S5, and
in sperm from epididymis: heads — S1, S2 and S5, bodies — S1, S2, S3 and S4 and in tails — S1, S2 and S4.

Keywords: SUPEROXIDE DISMUTASE, ISOFORMS, REPRODUCTIVE ORGANS, SPERMA-
TOZOA, BULLS, ELECTROPHORESIS

@DyHKIIOHYBaHHS pENPOIYKTUBHOI CHC- B TIPOLIECi criepMioreHesy 1 103piBaHHs CTaTeBUX
TEMHU CaMI(B TICHO HOB’A3aHE 3 IHTEHCUBHUM KJTITHH, a TICHS eSIKYIISLii — iX ICHYyBaHHSL.
OKHCHHM MeTabo0Ii3MOM — CHHTE30M 1 BUKOPHC- Meta poGOTH — JOCTIIUTH BMICT 130-
TaHHAM AT®, yTBOpEHHIM 1 HArpOMaIKEHHAM dopm CO/l y TKaHMHAX PENpPOTYKTUBHOI CHCTe-
aktuBHUX Gopm kucHiO (ADK) Ta ix yTumiza- Mu OyraiB.
mieto [1]. Bmict A®K Ha ontumanbHOMY piBHI
HiATPUMYETbCS 0araTOKOMIOHEHTHOIO aHTHOK- Marepiaau i MeToan
CHUJAHTHOIO CUCTEMOIO, IIPOBIHY POJIb B SIKIH
BiZirpae cynepokcunaucmyrasa (CO/). B pe- Jlnst ociiikeHb BUKOPUCTOBYBAJIN TKa-
MPOAYKTHUBHUX OpraHax CaMiliB, K 1 1HIIUX TKa- HUHU CiM’SIHUKIB Ta eMiIuIuMica, sKi BiaOHpantu
HHUHAX, €H3UM ICHY€ Y TPbOX T€HETHYHO 3yMOB- miciist 3a00t0 Oyrais (n=5). Criepwmii 3 eniauuMica
JeHuX (popmax — MITOXOHIPINHIHN, UTO30IbHIN BumMuBaiH 0,9 % pozunHoM NaCl. TkaHuHM rOMO-
1 mo3aKMiTUHHIN [7]. [HTeHCHBHICTH TeHepallii Ta renizyBamm 3a 4 °C B 0,25M caxapo3i 3a 6000 06/xB.
nepetrBopeHHss ADK y penponyKTuBHii cuctemi npotsiroM 2 XB. [omoreHar neHtpudyrysam 15 xB.
caMIIiB MposiBIIsie 0coOMUBOCTI. BusiBieHo, 1o 3a 8000 06/xB. 1 BigOMpau HaJOCAAOBY PLAMHY
y ciM’siHuKy aktuBHICTH COJ] BuUIIa MOPiBHIHO JUTst TocTimKeHHs 130¢hopM eHzumy. [3odopmu COJJ
3 IPUJIATKOM, a Y TIPUAATKY CiM’STHUKA, 0T roJliB- BUSBILSUTM TICHs enekTpodopesy B 10 % nomaxpi-
11l — BHII[a IOPIBHSIHO 3 XBOCcTOM [9]. HaliHmkua naminHomy remi (ITAAT) ms goro 3pasku (crep-
AKTUBHICTh BKa3aHOTO ()ePMEHTY BCTAHOBIIEHA Mii Ui HaJOCaoBy piauHy) po36asisuu 1:4 Tpuc-
B esKyyaTi. OHax 3HmwkeHHs aktuBHOCTI COJl He ntinuHOoBUM Oydepom (pH 8,5), nonasamu 0,05 mi
3aBXK/JIHU MOXe OyTH MapKepoM MOc1ablIeHoro 40 % caxapo3u. J1o JIyHOK KOHLIEHTPYIOUOT'O I'elt0
AQHTHOKCH/IAHTHOT'O 3aXUCTY M, BIIMOBIHO, TIOTIp- BHocwH 0,04 M1 poOu, KOHIIEHTpALlisl IPOTEiHyY
IIeHHS (i310JI0NYHUX SIKOCTEH CTaTeBUX KIIITHH. 100 mxr. TIpoBomumu enexrpodopes. PapOysaH-
L1e 3yMOBIIE€HO TUM, 1110 BMICT OKpeMHUX 130(hopm Hsl IUTACTUH Teftro Ui BusiBieHHs 130popm COJL
€H3UMY 3 HEOJHO3HAYHOIO CHJIOK0 KOPENIOE 3 BH- 3MIACHIOBAT MeTOAOM [2] B Hamniit Moaudika-
YKMBaHH:AM cIiepMiiB OyraiB B eskynsaTi [4]. OTxe, wii [11]: micnst enextpodopesy mnactunu [TAAT
JUIsl BCTAHOBIIEHHS 0COOIMBOCTEH (DYHKIIIOHY- 1HKyOyBanu y po3uusi 1,23 MM HCT B 0,15 M
BaHHS PEMPOAYKTUBHUX OPraHiB CAMIIB BaXJIH- Na/K ¢ocdarnomy Oydepi (pH 7,8) B TempsiBi 3a
BUM € KOHCTaTyBaHHsI HE TIJIbKH 3MiH 3arajbHoi KiMHaTHOI Temmneparypu. Yepes 15 xB [TAAI tpu-
axtuBHocTi CO/l, ane i nepepo3nozin ii i30¢opm 4i MPOMMBAJIM TUCTUIILOBAHOKO BOJIOKO 1 3aJIMBAJIN
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iHKyOariitaum cepenosumiem: 28 MM TEME]]
10,028 MM pubodmasiny B 0,15 M Na/K docdar-
HoMy Oydepi (pH 7,8). Uepes 20 xB iHKyOyBaHHS
y TEeMpSIBi TUIACTHHU TEJTIO MPOMUBAIN TUCTHIIBO-
BAHOIO BOJIOKO 1 OTIPOMIHIOBAIM 7 XB yibTpadione-
ToM i renepanii O, pubodmasinom. Ilnactinm
ITAAT HaOyBarmm TeMHO-(hi0JIETOBOTO 3a0apBIICH-
Hs1, OKpiM 30H 3 i30¢opmamu CO/J, siki 3amuma-
JICS IPO30PUMH YHACIIIOK nepeTBopenHs O,
Bwmict i303uMiB po3paxoByBajH 3a JOMOMOTOIO
nporpamu TotalLab TL120.

CrarucTiaHMi aHaJT3 OTPUMAaHUX PE3yJIb-
TaTiB MPOBEJCHO METOIOM BapialiiHOi cTaTuc-
THKA 3 BUKOPUCTAHHSM f-KpuTepito CThIoneHTa
Ta 1] — KOPEJIHHOTO BigHOMIEHHS [8].

PesyabTaTH it 00roBopeHHst

AmnanizoMm 130opM €H3UMY y TKaHHU-
Hax PEerpoIyKTUBHUX OPTaHiB BCTAHOBJICHO, IO
y CIM’SIHUKY 1 1Or0 NpUAATKy NPOSIBISETHCS I SITh
130¢opm CO/I (puc. A, b). 3okpema, 130dopmu
S3, S4 1 S5 pi3HUX YacTUH NPUAATKY, TIOPIBHSHO
3 CIM’SIHUKOM, XapaKTepU3yIOThCS BUIIOIO €JIEK-
TPO(OPETUYHOIO PYXJIUBICTIO. AHAIOTTYHO, IS
CIEepMIiB MPUIATKIB CIM’SHUKIB XapaKTepHi I1’SITh
nporeiniB CO/] (puc. C, D), sxi micns 3adapOy-
BaHHSI YITKIILIE TPOSIBISIOTHCS Y CIIEPMIIB 3 TOJTIB-
KU Ta XBOCTa MPUIATKY 1 craliiie — 3 HOro Tina.

KinbkicHuil aHani3 cOekTpy MpOTEiHIB
€H3UMY TKaHUHU CIM SHHKIB OyraiB CB1IYUTb,
110 JU1s Hel XapakTepHUN MOPIBHIHO HU3BKHUI
(2,4-2,8 %) Bmict S1 12 S2, cepenniii (23,6-24,6 %)
BMmicT S3 Ta S5 1 Bucokwmii (46,6+0,9 %) — S4-
130opm (Tadm.).

VY mpunarky, 3aj1exHo Bij oro mopgo-
JIOT1YHOI YacTuHH, BMICT 130popm CO/] 3MmiHI0O-
eTbesi. Bmict S1-1 S4-130¢0pM B rofiBLi BUCO-
kuii (10,4+0,4 1 58,3+1,7 %), na 3,31 12,6 %
(P<0,001) 3HMmKY€ETHCS Y T 1 CTAaHOBUTH 5,6+0,6
143,2+0,6 % y XBOCTI, 1110 HIKYE Bl MAKCUMAJIh-
HOTO, BianoBiaHoO, Ha 4,8 % 1 15,1 % (P<0,001).
Bonnouac BMmicT S3- ta S5-i130opm 3pocTae:
y TOJIBIL{I IPUAATKIB — HU3bKUM (B1AMOBIAHO,
12,443,5 1 6,2+1,3 %), miaBumyerbes Ha 1,2 Ta
15,1 % (P<0,001) y Tinmi 1 cranoButs 17,0+0,2 Ta
22,2426 % y XBOCTI, IO BHIIE Bijl MIHIMAJIBHOTO
3HadeHHs Ha 4,6 Ta 16,0 %. Bmict S2-130popmu
y TomiBi nmpuaarkie — 12,640,3 % i1 3ammmaeTrbes
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Puc. 1303mvu COJ] penpoayKTHBHIX OpraHiB Ta CIIepMiiB
emiguauMica OyraiB: A — KortIii (hoperpam TKaHHH:
1 — ciM’SIHUK, TIPUIATOK CiM’SIHUKIB, 2 — TOJIiBKa,
3 — Tino, 4 — xsict; B — neHcuTorpama nporeiHiB TKaHUH
penpoxyKTuBHUX opratiB; C — korii ¢hoperpam criepmiiB
TPUIATKIB: | — romiBkw, 2 — Tina, 3 — xBocTa, D — nieH-
CHTOTpamMa MPOTEiHiB crepMmiiB. S1-S5 — i303UMH eH3IMY

Fig. SOD isozymes of reproductive organs and
spermatozoa from epididymis of bulls: A — copies
of tissue foregrams: 1 — testicles, epididymis,

2 — spermatozoa head, 3 — spermatozoa body,

4 — spermatozoa tail; B — densitogram of reproductive
organs proteins; C — copies of epididymis spermatozoa
foregrams: 1 — spermatozoa head, 2 — spermatozoa body,
3 — spermatozoa tail; D — densitogram of spermatozoa
proteins. S1-S5 — SOD isozymes

Ha TOMY X pIBHI y TKaHHHAaXx Tijla Ta XBOCTa IpU-
JIaTKIB CIM SHHKIB.

Bwmict 130popm COJ] enignanmanbHIX
CIIepMiiB 3aJIeKUTh BiJl JIOKamizalii B Mopdo-
JIOT1YHUX YaCTUHAX MPUJATKY CiM’sTHUKIB. Tak,
BMiCT S1-130()opMH y criepMisiX T'OJiBKU IpHaT-
Ky 18,4%1,5 %, mio Gineie Ha 16,0 % (P<0,001)
18,0% (P <0,01), Hixk y TKAHUHAX CIM’SIHHKIB Ta I0-
THBKY MPUAATKY BiAMOBIIHO. BMicCT 1i€i i30¢popmu
3poctae Ha 10,7 % 10 29,143,0 % B cTareBuX KIITH-
HaXx 3 TiJ1a, OPIBHSHO 3 TOMTIBKOIO, 1 3a/TMILIAETHCS HA
TOMY K PIBHI y CIIEpPMIsIX XBOCTa Mpu/IaTkiB. Bmict
S2-130hopmu 31 3MiHOIO MOPGOIOTTYHOT YACTHHU
rojliBKa — TUI0 — XBICT NPHUJIATKIB Y CIIEpMisiX
3poctae 3 19,6+1,6 % na 6,7 Ta 14,7 % (P<0,05) Big-
noBiiHO. Ci1iJ 3ayBaXKUTH, 110 Y CTIEPMIsIX, OTpUMAa-
HUX 3 TOJTIBKY PUJIATKIB, BMICT S2-130popmu BU-
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Tabnuys

Bwmict iz3opopm CO/l B TKAaHHHAX peNPOAYKTHBHHUX OPraHiB i cnepMmisx npuaarkis civ’ssaukiB oyrais (M+m, n=5
o

SOD isozyme content in reproductive organ tissues and epididymis spermatozoa of bulls (M+m, n=5)

Tkauuuu / cnepmii Bwuicr i30dopMm, % / Isozymes content, %
Tissue / spermatozoa S1 S2 S3 S4 S5
ciM’sHUKIB / testicles 2,4+0,4 2,840,2 23,6+0,7 46,6+0,9 24,6+1,3
o ) romiBka / head | 10,4+0,4*** | 12,640,3*** | 12, 443,5% |58,3£1,7***| 6,241 3%**
Zsﬁg;ﬁscm AHMKIB Tino / body 7,140,9%* [12,4+1,0%%*[13,6£02%** | 457+1,5 | 21,3+0,9
XBicT / tail 5,6+0,6%* | 12,0&1,4%** | 17,0£0,2%** | 43 2+0,6* 22,242,6
. ) roiiBka / head | 18,4+1,5%*% |19 6+1,6%** | 4,5+£0,6%** | 523456 | 52+0,4***
CTICPMIL CTTVMAMICA Tizto / body 29,143,0° | 263+3.8 | 14,7£1,6" | 22,8420 | 7,1+0,6
epididymis spermatozoa - - , " pm
xBicr / tail 28,4+3,0 34,3+4,6 9,6+2,2 21,8+3,8 5,9+0,8

Ipumimka: * — P<0,05; ** — P<0,01; *** — P<0,001 — pi3HHUL CTATUCTHYHO BipOTiJHA MOPIBHIHO 3 TKa-
HUHOO ciM’stHuKIB; *— P<0,05; # —P<0,01; #*—P<0,001 — pi3HMIS CTATHCTHYHO BipOTiHA OPIBHSIHO 31 CIIEpMisIMH

TOJIIBKH MPUAATKIB.

Note: * — P<0.05; ** — P<0.01; *** — P<0.001 — the difference is statistically significant compared to
the testicular tissue; *— P<0.05; #—P<0.01; **—P<0.001 — the difference is statistically significant compared to the

spermatozoa of epididymis head.

it Ha 16,8 % (P<0,001) ta 7,0 % (P<0,01), Hixk
y TKaHWHAX CIM’SHUKIB 1 TOIBKY NpuaaTky. Bmict
S3-130hopmu Brcokuit (14,7+1,6 %) y criepmiiB Tia,
HwKunid Ha 5,1 % xBocTa 1 HaltHwKanii (4,5+0,6 %)
y CTaTeBUX KJIITUHAX TONIBKY MPUAATKIB. Pi3HHIISA
MK MiHIMAJIBHUM 1 MAKCUMAaJIbHUM 3HaYE€HHAMU
cranoButs 10,2 % (P<0,001). Bmict S4-i30hopmu
y CHIEpMISIX 3HHXKYEThCS 31 3MIHOIO YaCTUHU IPU-
JIATKy: TOMIBKa — TiJI0 — XBIcT 3 52,3+5,6 % Ha
29,5 % (P<0,001) 112 30,5 % (P<0,01), BiamoBisHo.
Bwmict S5-130hopmu Hu3bKuii (5,2-5,9 %) y criepmi-
SIX TOJIIBKH Ta XBocTa 1 Burmii Ha 1,2—-1,9 % 3 Tina
npuaarkiB. [Ipu boMy BMICT BKa3aHOTO MPOTEiHY
y criepmisix Ha 17,5-19,4 % (P<0,001) Huxunit
MOPIBHSHO 3 TKAHUHOIO CiM’SIHUKIB.
BinminHocTi BMicTy i30popm CO/] xa-
pPaKTepHU3yIOTh IHTEHCUBHICTh OKMCHHUX IPO-
LIECIB Y PENPOILYKTUBHOMY TPAKTi camiiB i }i-
310J10T14HI MOTPEOU CTAaTeBUX KJIITHH 3a 103pi-
BaHHs U icHyBaHHs. Tak, Bucokuit Bmict CO/14
y CiM’sIHUKYy OyraiB 3yMOBJIEHHUH 1HTEHCUBHUM
piBHEM MeTaboNIYHUX MPOILIECiB, 10 Big0yBa-
IOThCSI B LIUTO30J11 32 PO3MHOXEHHS, POCTY, J10-
3piBaHHs 1 GOpPMYyBaHHA CIIEpMIiB. Y MPUAATKY
ciM’sIHUKa, JIe CIIepMii 103piBalOTh 1 HarpoMa-
JUKYIOTBCsI, HaOyBaroTh 37JaTHOCTI 10 pyXy H 3a-
wiigHeHHs siuexaituau [12], i303umu COJJ
BUKOHYIOTb PETYIATOpHY poib. [Ipu npomy, sk
BUILIMBAE 3 Pe3yJbTariB BUBYeHHs 1303uMiB COJJ
y TKaHMHI MPUJIATKy CiM’SHHKa, 31 3MIHOIO MOp-
¢os0riuHOi YaCTUHM TOJIiBKA — TUIO — XBICT
BMICT MiTOXOHpianbHOTO 1303uMy (CO/I2) He
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3MIHIOETBCS], III0 BKA3y€ Ha 3aXUCT TKAaHWHH BiJ
HagmiuKy O, 1 HATpUMaHHS PiBHS PECHHTE3Y
AT® nnst mpoueciB fo3piBaHHs criepMiiB. Kpim
TOTO, CTAaOUIBFHO MiABUIIIEHUH BMICT MIiTOXOH/IPI-
anpHOi COJl Moxe BkazyBaru Ha 3axuct JJHK
MITOXOHAPIH, OCKUIbKkU O, 31aTHUH HILIFOBATH
npouec nepoxcuanii JIHK ta po3pusn ii cripa-
mi [10, 4]. Topsia 3 1M, BMICT TO3aKIITHHHOTO
(CO1) 1 uurozonsHOro (CO/I4) 1303UMIB MOCTY-
noBo 3HMWKyeTbest, a COI3 1 CO[S5 — 3pocTae.
Bka3zaHi 3MiHU XapaKTepH3ylOTh MPIOPUTETH, AKi
BJIacTUB1 MOP(OJIOTIYHUM YaCTMHAM TKaHUHU
NPUJIATKy CiM’STHHKa — 3a0e3MeueHHs POLIECiB
JI03piBaHHs CIIEPMIIB, SIKE MOJIATa€ B yTBOPEHHI
JELUTUH-a]I60yMIHOBOT OOOJIOHKH, 1110 TIOKPHBA€E
CTareBl KJIITUHHM 1 3a0e3neuye CTIHKICTh IPOTH
30BHIIIHIX (akTopiB. KpiM 3aXucHOT 000JI0HKH,
B KaHaJll pUJIaTKa ciM’sTHUKa criepMii HaOyBaroTh
HETaTUBHOTIO €JIEKTPHUYHOTO 3apsiy, 1110 3armodirae
ix anmotuHanii. Ciijt TakoXk 3ayBaskUTH, 1110 ITPU-
JIATOK CIM’SIHUKA € MICIIeM TPUBAJIOTO 30epiraHHs
criepMmiiB. ToMy mporiecu yTBOpeHHsI 000TOHKH,
HaOyBaHHS HEraTUBHOTO 3apsy 1 TpuBase 30epi-
TaHHS CIEPMIiB CYIPOBO/DKY€EThCS MiIBUILIEHUM
piBHEM MeTaboJiuHOi aKTUBHOCTI, sIKa XapakTe-
PU3YETbCA IHTEHCUBHUM YTBOpeHHsAM O,™ B TKa-
HUHI NPUAATKY CiM’STHUKA. 3HUKEHHS BMICTY
no3akmtiHHOT (CO/[1) 1 muro3oneHO1 (COJ14)
Ta MiABUIIECHHS IHIKUX 1IuT0301bHUX (CO/I3
1 CO/15) 1303uMiB CBIJUUTH ITPO 3HIKEHHS METa-
00JTIYHOT AKTUBHOCTI Y TKAHHHI XBOCTA PUIATKY
1 Ipoliec 3aBepIIEeHHs JO3PIBaHH CIIEPMIiB.
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BomHouac y criepMiiB 3 TOMBKY NPUAATKY
i rreHnid BMicT COJ14-1303uMy, a 3 Tija i XBOC-
Ta — BMicT no3akmtiHHOTO (CO/I1) 1 MiTOXOHMPI-
aipHOTO (CO/12) 1303uMiB. Le 3yMOBIIeHO THM, IO
CTIepMii 3 TOJTIBKH MPUJIaTKa CiM’ THAKA TEHEPYIOTh
y aBa pasu Oinbie O, 1 H O,, Hik 3 xBocra [6].

3HMKEHHI BMICT IUTO30JIbHUX 1303MMIB
CIIepMiiB XBOCTA MPUJIATKA CiM’STHUKA 3yMOBJICHUI
0COOTMBOCTSIMH TX JIO3piBaHHSI 1 TTITOTOBKH JI0 3a-
TUTITHEHHS! ooIHTa (TIPOIIECiB aKPOCOMHOT PEaKIIil
1 Kanarranii). /s BKa3aHUX CTaTeBUX KITITHH
XapaKTePHHUH MiJBUIIEHUN PiBEHb OKUCHEHHS
MOTIHEHACMUCHUX KUPHHUX KHUCIIOT JIITIIIB ITUTO-
TJTa3MaTHYHIX MeMOpaH Ta IHTeHCHBHA T'eHepalrtis
O, 1aHKam¥ JIaHITIoTa IUXaHHSI MITOXOHIpIH [5],
30UIBIIEHMIA BMICT BHYTPIIIHBOKIIITHHHOTO TAM®
1 aKTHBYBaHHS KacKay peakxiiii ¢pochoprmoBan-
Hs TUpO3UHY. OTXKe, TOHKEHNH BMICT IITO30J1b-
Hux 1303uMiB CO/ y cnepMmiiB XBocTa mpuaaTka
CIM’sIHUKA (3pUIMX 1 3JaTHUX JI0 3aIUTiTHEHHS 00-
[IUTa) XapaKTEpU3y€e MEHIITY TOTPeOy B KOHTPOITIO-
BaHHi piBHA ADO 1, BiIMOBITHO, B 3aXHCTI (30epe-
YKEHH1) IXHIX MeMOpaHHUX CTPYKTYp. [1pu 1ibomy
y criepMmisix Oyrasi, OTpUMaHHX 3 TijIa 1 XBOCTa MPH-
JaTka, posIBIIAETHCs BUCOKMiA BMICT (18,4-29,1 %)
nozakimituaHoi COJL (S1-i30dopmu). Otprmanmii
PE3YNBTAT CBITYUTH, 10, 3 OHOTO OOKY, 130¢op-
Ma eH3UMY 3/1aTHa a71copOyBaTHCh Ha MEMOpaHax,
a 3 IHIIOTO — PO BAKJIMBY POJIb MO3AKIITHHHOL
CO/l B 3a6e3neuenHi ¢izionorivHux QpyHKIINH
NPUIATKY — 3aXUCTi CTPYKTYPHUX KOMIIOHEHTIB
(MeMOpaH) cTaTreBUX KJITHH IPH JI03piBaHHI B pe-
POIYKTUBHOMY TpakTi [9].

BucnoBkn

1. V TkaHWHAX CIM’STHUKIB 1 IPHUIATKIB,
CIIEpMisIX eTTiiumica OyraiB POSIBIISIETHCS 1T SITh
i30opm CO/I.

2. AxtusHicts CO/] peani3yeTncs mepe-
BAKHO TAKUMH 130(DOpMaMH: Y TKAaHHHI CiM SIHUKIB
oyraiB — S3, S4 1 S5, y npunarky — S2, S3, S4
1S5, ay criepmisix emimumumica: romiBka — S1, S2
1S5, tima— S1, S2, S3 1S4, xBocra— S1, S21 S4.

3. Bmicr i303umiB CO]/J, #ioro 3MiHH B TKa-
HHHI IPUAATKY CiM’STHUKA XapaKTepu3yIoTh (i3i-
OJIOTIYHI TIPOIIECH JTO3PIBaHHS CHIEPMiiB — YTBO-
PpEHHsI 000JIOHKH, HaOyBaHHSI HEraTUBHOTO 3apsity
1 TpuBase 30epiranHs.

4. BmicT muTo30ibpHUX 1303uMiB CO/]
CTIepMiiB XBOCTa MPUAATKA CiM STHUKA XapaKTe-
pu3sye ixHi0 (Hi310JIOTIYHY 3PLTICTH 1 3aTHICTh
3aIlI1AHIOBaTH OOLIUT.
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y TKAaHUHAX PEMPOIYKTUBHOI CUCTEMH KHYPIB.
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