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Aocaiag>)keHO BIAUB ajgpeHaliHy, NpeAHi30A0Hy Ta MiAOKapIliHy Ha PiBeHb IAI0KO3M B
KPOBi, BMiCT iHCYAiHy Ta LJMHKY B ITaHKpeaTM4HMX KAiTMHaX B, a Tako>X IMHKY B TMMYCHUX
emniteaiaapunx KaituHax (TEK) 3oa0tmctnx xom stukis Mesocricetus auratus. KiaApKicTh LIMHKY
B B-incyaoumnrtax i TEK BusHayaam 3a 40IIOMOTOIO BUCOKOCEAEKTUBHOI /AIOMiHeCIIeHTHOI
peaxuii 8-(11-ToayoacyasdoHizaMmino)-xiHoaiHy. Beranosaeno, mo mpu 4il agpeHaainy Ta
Mpe4Hi30A0Hy BiAOYBa€TbCA PO3BUTOK rilepraikemil, HaKONMYEHHSA LUHKY Ta IHCYyAiHY B
ocTpiBUeBMX B-kaiTmHax i OMHKY B KAiTMHaX TMMYyca, IO CBiAYUTb OpPO IIPUTHIYEHH:
¢yHKioHaabHOrOo craHy uux KaitmH. Ilicas BBeadeHHA mMiAoKapIliHy, HaBIIaky,
CrIocTepiraaucs rifnoraikeMis Ta 3MeHIIeHHs! KiAbKOCTi 40CAiA>KeHNX BHYTPilllHbOKAITVHHMIX
KOMIIOHEHTIB, IO BKa3y€ Ha ITigcnaeHHA (PyHKIIIOHaAbHOI akTuBHOCTI B-incyaoumTis i TEK.
ITpoBeaenuin  KopeasALiViHMII  aHaAi3 IATBepPAXKYE€ MPUIYILIEHHA PO  HaABHICTDb
$yHKIIiOHaABHOTO 3B A3Ky MIXK LIMHKOM Ta iHCy/iHOM B ITaHKpeaTMYHMUX KAiTMHax B, a Takox
MiX A40CAiAKeHUMU KAITUHAMU ITiAIILA1YHKOBOI i BUAOYKOBOI 32103,

Karouosi  crosa:  adpenanin, eAikemis, IHCYAIH, NAHKPeAMUYHI OCMpIsYi, NIAOKAPNIH,
NpeOHi30A0H, MUMYC, YUHK.
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Wccaeposano BaAMAHME aapeHaAMHa, IPpejHU3040Ha M INMAOKapIMHA Ha YpOBeHb
TAIOKO3BI B KPOBH, COdep>KaHMe MHCY/AMHa U LIMHKa B IaHKpeaTMJyeckux KaeTkax B, a Taxke
LMHKAa B TUMYCHBIX BMUTeAMaAbHBIX KaAeTKax (TDK) sosoTucrsix xomstakos Mesocricetus
auratus. Koamdectso 1nuHKa B B-mHcyaoumrtax m TOK omnpegeasan ¢ IOMOIIBIO
BBICOKOCE/AEKTUBHOI AIOMMHECIIEHTHON peaknun 8-(II-T0Ay01cyAbGOHNIAaMIHO)-XITHOAVHA.
YcraHoOBAEHO, UTO MpU BO3AENICTBUM aspeHaAlHa ¥ IPeJHU30A0Ha IPONUCXOAUT pa3BUTVIEe
TUIIepTAMKeMIY, HaKOIL1eHle LUHKa U MHCYAMHa B OCTPOBKOBBIX B-KaeTKax U IIMHKa B
KAeTKax TUMYyca, YTO CBUAeTeAbCTBYeT 00 yrHeTeHMM (PYHKIIMOHAABHOTO COCTOSIHUS BTHUX
kaeTok. llocae BBegeHMsa TmMAOKapIMHa, HaoOOpPOT, HAOAIOAAAVCH TUMIOTAMKEMIL,
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yMeHbIlIeHe KOAMYeCcTBa MCCAeAOBaHHBIX BHYTPUK/AETOYHBIX KOMITIOHEHTOB, YTO YKa3hbIBaeT
Ha ycuAeHne QyHKIMOHAaABHONM akTuBHOCTUM B-mucyaonmtos m TOK. IlposesenHsiir
KOPPe/SLVIOHHBII aHaAM3 IOATBEp>KAaeT IPeAlIOA0>KeHVe O HaAndmuy (PyHKIIMOHAABHONM
CBATM MeXXAY LMHKOM I MHCYAUHOM B ITaHKpeaTMIecKnX KJAeTKax B, a Tarxke mexay
1ccAeAOBaHHBIMM KAeTKaMU I104 KeAyA04HOM U BIAOYKOBOI JKeaes.

Katouesvie caosa: adpeHarut, AUKeMUs, UHCYAUH, NAHKPeamuieckue oCmposKu, NUAOKAPNUH,
NPeOHUIOAOH, TMUMYC, UUHK.
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THE INFLUENCE OF ADRENALINE, PREDNISOLONE AND PILOCARPINE ON
THE FUNCTIONAL STATUS OF PANCREATIC ISLETS AND THYMUS OF
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The article discovered the effect of Adrenaline, Prednisolone, and Pilocarpine on blood
glucose level, insulin, and zinc in B pancreatic cells and thymic epithelial cells (TEC) of
golden hamsters Mesocricetus auratus. The amount of zinc in the B-insulocytes and TEC was
determined using highly selective luminescent reaction 8-(p-toluenesulfonylamino)-
quinoline. It was found that the hyperglycemia development, accumulation of zinc and
insulin in the islet B-cells together with zinc accumulation in thymus cells was descended
under the Adrenaline and Prednisolone influence that indicates the inhibition of the cell's
functional state. On the contrary Pilocarpine injection led to hypoglycemia, reduction of
research intracellular components that indicates the enhancement of the B-insulocytes and
TEC functional activity.

The correlation analysis confirms the assumption of a functional link between zinc and
insulin in pancreatic B cells, as well as between research cells of pancreas and thymus glands.

Key words: Adrenaline, glycemia, insulin, islet tissues, Pilocarpine, Prednisolone, thymus, zinc.

ITankpeatnuni kaitunum B i TumycHi emiteaiaabHi kxaitmnn (TEK) saarthi
aKyMyAIOBaTH IIMHK, AOCTYIIHMII AAs B3a€Modil 3 XxeaaHToMm-xpomodopom 8-(m-
ToAyoacyabpoHiaamino)-xiHoaiHOM (8-TCX) (Beperosa, 2007; I'puroposa, 2013). ¥V
NaHKpeaTMYHMX OCTPIBLAX OCHOBHAa 4YacTMHA LMHKY IPUIIaJa€ Ha YacTKy
iHcyaiHnpogykytounx KaituH (Foapabepr, 1993). EAeKTpOHHOMiIKpOCKOIIYHO BiH
BUSABASAETECA B CEKPETOPHUX TIpaHyJax 3asHadeHMX KaituH. IIpm aocaisxenni sa
AOIIOMOTOIO PEeHTIeHCTPYKTYPHOIO aHaAidy BCTaHOBAEHO, IO OJHa TIeKcamMepHa
OAVMHHIIS KPUCTAAIYHOTO HIMHK-IHCYAiHY CKAaJa€ThCsA 3 TPHOX AMMEpIB, 3STOPHYTHUX
HaBKOAO Bici, Ha sKiil posTamosaHi asa aTomu IMHKY (baaaboakmn, 2000; Seale,
2005). BpakaroTs, 110 TaKuii KOMIIAeKC € (OPMOIO AeTIOHYBaHHS TOPMOHY B 3piAuX
CeKpeTOpHUX IpaHyaax B-incyaonuTis. IIpoincyain, Tak camo K Jf iHCyAiH, yTBOPIOE
AuMepu Ta IMHKoBMicHirekcamepu (baaaboaknn, 2000). JoBeaeHo, 110 BMICT IJUHKY
Ta iHCyAiHy B TaHKpeaTNYHMX KAiTuHax B € inanmkaropom ix QpyHKITiOHaABHOTO cTaHy
(beperosa, 2007). ¥ TEK, moaibHo 40 iHCyaAiHmpoaykyouux B-kaitmh, HuMHK
I SSN 2225-5486 (Print), | SSN 2226-9010 (Onlin€). bionoziunuit sichux MJITY. 2013, Ne3



mailto:kuzmina@rambler.ru

252 Bionoriunuii BicHHK %
—_— :d
aKyMyAIO€TbCA B CEKPETOPHMX IpaHyJax i, MOXAUBO, Oepe ydacTb y AelOHyBaHHI
CeKpeTOpHOro Mmarepiaay. BigoMo, IO IMHK BXOAUTb AO CKAady TUMYAiHy-
MenTUAHOTO TOpMOHy, 1o cuHresyeTrbess TEK. Bin 3B'A3yeTbcs 3 TuMMyaiHOM y
crisBigHonenHi 1:1. IIMHK € HeoOXiAHUM eaeMeHTOM TpaHcpopMallii TpeTuMyAiHy
B TuMyAiH (Bach, 1998; Ceprees, 2000). [ToctauaabHUKOM Zn?* 4451 TUMYAIHY CAYTy€
MeTaaoTioHelH, skuit npoaykyethca TEK (Savino, 1984). ITutoxiMiuHa peaxiiisa Ha
11eii MeTaA MO>Ke CAyTyBaTH ITOKa3HIUKOM ¢yHKITioHaapHOro cTany TEK.

Mera poOGoTu - BuBYeHHs (QyHKIiOHaAbHUX 3B's3kiB Mixk TEK i B-
IHCYyAOLIMTaMI, a TaKOXX MiX BHYTPiIIHbOKAITMHHUMM LIMHKOM Ta iHCyaiHoM. Jas
AOCSITHEHHsI MeTi OyA0 NpOBeAeHO AOCAIAXKEeHHs piBHA ITyKpy B KpOBi, IIMHKY Ta

iHCYAiHy B TIaHKpeaTM4HMX KaiTmHax B, a takox nmuky B TEK y soaortmcrmx
xoM’suKkiB (Mesocricetus auratus), AKUM yBOAUAM aApeHaAiH, NpPeAHi30A0H i
niaokapmin. Lli pedoBuHNM, sIK BiAOMO, BIIAMBAIOTh Ha CEKPETOPHY aKTMBHICTh KAITHH.

MATEPIAAU TA METOAU AOCAIAKEHD

Y aocaigax 6ya0 BUKOPHCTaHO 48 CTaTeBO3PiAMX 30A0TUCTUX XOM SUKiB BiKOM
5-6 micanis, macor 35-45 1. I1peaHiz040H yBOANAN TBapuHAM BHYTPIIIHEOM S130BO, a
IiA0KapIiH i agpeHaain — migmkipHo B go3ax 10, 11 0,05 mr/kr Biganosigno. Yepes 2
rog, micas iH €Kil agpeHaiHy Ta IpeaHi3040Hy Ta yepe3 0,5-1 roga. micas BBegeHHs
IiA0KapIiHy y TBapMH 3a XHUTTA Opaau KpoOB 3 ByXa UM XBOCTa AAs BM3HAYeHH:I
piBHs TAI0KO3M B KpoBi MoaudikoBaHuM Mmetogom Xarreaopna-Vlencena, a micas
320010 BUAy4YaAl IIMaTOYKM BUAOYKOBOI 3aa03. Ha Bcix eTamax ekcrepuMeHTy
AOTPUMYBAANCS BUMOT «3araAbHi eTU4Hi IPUHLINUIINA eKCIIePUMEHTIiB Ha TBapIHaX».

AAsg DUTOXIMIYHOTO BM3Ha4yeHHs 1HCYyAiHy B IaHKpeaTHMYHMX KAaiTnmHax B
IIMaTOYKM MiAIIAYHKOBOI 3a4031u (ikcyBaau B piauHi Byena mporsarom 24 roa.
IlotiM mIMaTOYKI IPOBOAMAN Yepe3 cHMpTH 3pocTaioyoi MinHocTi (70 °, 80 ©, 90 °,
95 ©, 100 ° - mo 4 roa y KO’KHOMY), ABa Kcnaoau (o 15 xB. y Ko>KHOMY), cyminr 50%
kcuaoay ta 50% napadginy (o 30 xs. mpu temnepatypi 40 °C), apa piaxi napagian
(mo 1,5 roa y xoxxnomy npu 56 °C) i saanmsaan B napadin. JenapadinysaHHs 3pisis
MIPOBOAMAN IIAAXOM IX IOCAIAOBHOTO BUTPMMYBaHHsA B ABOX KCMAOAaX (IO 3 XB. y
Ko>XHOMY), crimpTax (100 ©, 96 ©, 90 °, 80 °, 70 ° o 3 xB. y KO>KHOMY), AMCTUABOBaHI
BoJi (5 xB.).

IMTapadinosaHi 3pism 5 MKM 3aBTOBIIKU IPOXOAMAN HPOLEAYyPY OKICAEHH:-
BiAHOBAEHH:, MiCAs YOTO IX MPOMMBAAN AVCTUABOBAHOIO BOAOIO 5 XB. i (papOysaanu
BIIpogoBX 6 xB. 0,25 % compToBUM po3unHOM aaberiadykcuny. Ha mpenaparax y
unTonAasMi B-KAiTMH OCTpiBIIiB BUABAsAACh CHUHBO-PiOAETOBA 3€pPHUCTICTH. i
KiABKiCTh CcAyTyBaJda TOKAa3HHMKOM BMICTy B KAiTHHaX iHCyaiHy. IHTeHCHBHiCTH
IMUTOXIMIYHOI peaklyii aabaerigpyKcuHy OIiHIOBaAM 3a TpUOAABLHOIO CUCTEMOIO
(Cokoaoscrkuii, 1971; Xeiixoy, 1983).

Aas BU3HAYEHHS LUHKY B KAITMHAX BUKOPUCTOBYBAAU BUCOKOCEAEKTUBHY
IMUTOXIMIUHy peakiito 8-(11-ToayoacyabgpoHidaMino)-xiHoaiHoM (8-TCX). HImaTouxkn
BIIZ109KOBOI i MiAMIAYHKOBOI 32103 ¢ikcysaan B 70 °© xoaoaHomy (npu 4 °C) ciupri,
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HacueHoMy cipkoBogHeM. IToTiM mMartoukn agosoaman Ao napadiHy, sSK OIICAHO
BUIIle, Ta 3aAMBaAN B MapadiH.

ITapadinosaHi 3pis3u 5 MKM 3aBTOBIIKI 00p00AsAM BIPOAOBXK 3 XB. IOCAIAOBHO
B ABOX Kcmaoaax i cnmuprax, 5 xB. — 0,1% cnuprosum posunnom 8-TCX, mpomusaan
BIIpogoBX 1 xB. y rapstyomy (70 °C) 0,1 N posunHi riapokcuay HaTpiio, miACyITyBaAn
Ha IIOBITPi, 3aMUKAAU B TAIL[EPUH i PO3rAAAaAN Ii4 AIOMIHECIIEHTHUM MiKpOCKOIIOM
(ciTaogpiarTpu PC-1, JKC-18). Ha mnpemaparax >KOBTO-3eAeHa AIOMiHeCIeHIlis
suaBasaack y TEK i B-incyaonurax.

ITiapaxyHok iHTeHcHBHOCTI (payopecieHnii mposoanan Ha 50-100 kaiTuHax 3a
Aonomoroio  nutpodayopumMerpa. ExcmepumMeHTaabHi gaHi  0OpoOasan 3
BUKOpHUCTaHHAM t-kputepito CrhlogeHTa Ta Kputepito Koamaroposa-CmipHosa 3a
Aonomoroio nporpamnu Statistica 6.0. Aas olfiHKuM cTymeHs 3B's3Ky MiX 3MiHaMu
AOCAiAKeHNUX OKa3HUKIB 00uncAIoBaan KoedinieHT kopeasanii ITipcona (r).

PE3YAbTATH TA IX OBTOBOPEHHSI

Y Taba. 1 mnpeacTtaBaeHi pe3yaAbTaTH AOCAiAXKeHb CTaHy IaHKpeaTHYHIX
OCTPiBLIIB Y 30A0THCTMX XOM'A4YKiB, sAKi oOTpumaam IiH'€KLil agpeHaaiHy,
IIPeAHI30A0HY Ta IiAOKapIIiHy.

Tabanmns. 1. T'aikemisi, BMICT IIMHKY Ta iHCyaiHy B HaHKpeaTWYHMX KaiTnHax B
(M+m) Ta iXx B3a€MO3B’sI30K (r) y 3040TMCTHX XOM'STUKiB IIpM BBeJeHHI
aagpeHaaiHy, IIpeAHi30A0HY Ta MiA0KapHiHY

Table. 1. Glycemia, zinc, and insulin content in B pancreatic cells and its
correlation after injections of Adrenaline, Prednisolone, and Pilocarpine in
Golden hamsters

I'pyna teapun I'aroxo3a [k Incyain
Group of animals B KPOBI, B-incyaonuris, B-iHcyaouuris, I34
MMOAB/A MKI/MA YM.OA.
Blood Zincin B Insulin in B
Glucose, insulocytes, insulocytes,
_ mmol/1 _ mkg/ml _ c.u. _

1 2 3 4 5
Konrpoas (n=15) 6,4+0,21 53+3,0 1,4+0,07 0,54*
Control (n=15)

Teapunn, axi 10,5+0,44*** 67+4,0%* 1,8+0,10%** 0,58*
OTpuUMaAu

agpenaain (n=12)

Animals that

received injections

of adrenaline

(n=12)

TeapmuHn, ski 10,2+0,40%** 63+3,3* 1,7+0,11* 0,57*
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N

oTpuMaAn
IIPeAHi30A0H
(n=10)

Animals that
received injections
of prednisolone
(n=10)

Teapunu, axi 3,7+0,14*** 3743,0%** 0,9+0,06*** 0,50*
oTpuMaAu
mizokapmin (n=11)
Animals that
received injections
of pilocarpine
(n=11)

IMTpumitka: *P<0,05; **P<0,01; ***P<0,001 mopiBHAHO 3 KOHTPOAEM.

Orpumani gaHi cBiguaTh, IO 1i4 BIAMBOM aJApeHaldiHy B XOM A4KiB
30iAbIIIyBaJlach KOHIIEHTpallisl rA10Ko3u B Kposi Ha 64 % (P < 0,001). BMmicT unHKy Ta
iHcyaiHy B KaiTuHax B ocTpiBiis miasuitysascsa Ha 26 % (P <0,01) i 29% (P <0,001).

Cxoxi 3MiHM raikeMii, BMiCTy MeTaady Ta TIOPMOHY CIIOCTEpiraamcs IIicAs
iH'eknii mpeaHi30A0HY IIUM TBapMHaM: 3POCTaHHA TIaikeMil ckaagaao 59 % (P <
0,001), piBHs IMHKY Ta iHCyAiHy B IMTaHKpeaTHMYHNUX OCTpiBIaX - 18% (P < 0,05) i 21 %
(P < 0,05) BignosigHo. IlpmsHayeHHs miAOKapmiHy, HaBIaKy, IPU3BOANAO A0
BHIDKEHHs B Kpobi BmicTy mykpy Ha 42 % (P < 0,001), B iHCyAiHIPOAYKYIOUIX
KAiTrHaX nMHKY — Ha 30 % (P <0,001), ropmony — Ha 36 % (P < 0,001).

Orxe, y 30A0TUCTUX XOM'SIUKIB CIIOCTepiraaocs MiABUINEHHS TAikeMii, BMicTy
LIMHKY Ta iHCyAiHy B KAiTMHaX B ocTpiB1iiB Ipu BBeAeHHI adpeHaAiHy, Ipe4Hi3010HY,
a IpU BBeAEHHI IiAOKapIiHy BCi TpM NMOKa3HMKM OyaAu 3HVDKeHi. Y BCiX BMIIajgKax
BCTAaHOBJ€Ha IIO3UTHBHA BipoOrigHa KOpeAslis MK 3MiHaMH piBHA MeTaay Ta
TOPMOHY B B-iHcyaoumTax miaaocaigHmx TBapuH, IO BKa3y€ Ha 3B'A30K LIMX ABOX
KOMIIOHEHTIB.

Ha puc. 1 nHaBegeHi aaHi BILAMBY CHMMIIaTOMiMeTMKa, TAIOKOKOPTHKOIJa Ta
XOAIHOMiMeTHKa Ha BMICT IIMHKY B KAITMHAaX BIUAOYKOBOI 1 MAIIIAYHKOBOI 32103.

3 puc. 1 BugHO, 110 B KOHTPOAi BMIiCT HUHKY ckaagas 27+2,0 mkr/ma y TEK,
53+3,0 Mxr/Ma — y B-iHcyaouuTax, mpu oMy KoedillieHT Kopeas1lil gopisHIoBas 0,5
(P < 0,05). Ilicas iH'exuii agpeHaaiHy B 30A0TUCTMX XOM SYKiB KiABKiCTH MeTaaly
spoctaaa B TEK Ha 37 % (37+3,0 mkr/ma; P < 0,05), kaitunax B octpisiis — Ha 26%
(67+4,0 mxr/ma; P < 0,01). KoedinieHT kopeasmii 3MiH 40CAiAKeHOTO MOKa3HMKa B
kaiTnHax craHosus 0,49 (P <0,05).

Y TBapmH, IKMM YBOAMAN TIPEAHI3010H, piBeHb [IMHKY 301AbITyBaBCs B KAITHHAX
BIIAOYKOBOI 3241031 Ha 22 % (33+1,7mkr/Ma; P < 0,05), a miamayHkosoi 3a1031u — Ha 19
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% (63+3,3 mkr/ma; P < 0,05). ITpu npomy 3sHauyeHHs KoedillieHTy Kopeasuii
cranosnao 0,51 (P <0,05).

[IpusHayenHs NiAOKapIiHy, HaBIaKM, 3HIDKYBaAO BMICT IIUMHKY B KAITHHaX
TuMyca Ha 26 % (20+1,3 mkr/ma; P < 0,01), nankpearnunux KaituHax B — nHa 30%
(87£3,0 mxr/ma; P < 0,001). BctanoBAeHa mo3uTnBHa Kopeasis 3miH Metaay B TEK i
B-incyaonurax (r =0,68; P <0,01).
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Puc. 1. Bmict nunky (mkr/ma) y TEK (A) i B-incyaonurax (b) soaotuctux xom’aukis
IIpM BBeAEHHI aJpeHaAiHy, IPeAHi30A0HY, IiA0KapIiHy (MKI/MA).

Fig. 1. Zinc content (mkg/ml) in TEC (A) and B insulocytes (b) of the Golden
hamsters after injections of Adrenaline, Prednisolone, and Pilocarpine, mkg/ml.

TakuM 4YMHOM, YBeAeHHS TOPMOHIB HaAHUPHUKIB BMKAMKAE€ HaKOIMYEHH:
LIMHKY B KAITMHaX BMUAOYKOBOI i IigIIIAYyHKOBOI 324103 30A0THCTMX XOM AYKiB, IO
00yMOBAEHO MPUTHIYeHHAM iX CeKPeTOPHOI aKTMBHOCTI. AKTMBAallisl CeKpelii KAiTuH
TUMycCa Ta IaHKpeaTU4YHUX OCTPIBIiB BHACAIAOK Ali MiAOKapIIiHYy CYIIPOBOAKYETHCS
BTPaTOIO HUMU LILOTO MeTaAay.

BUCHOBKM

1. In'exuii agpeHasiHy Ta IpeAHiI30A0HY BUKAMKAAU B 30A0TUCTHX XOM STYKiB
PO3BUTOK Tinepraikemii, I BUINEHHs BMIiCTy iHCyAiHy B IaHKPeaTUYHIX OCTPIBIIIX 1
IUHKY B KAITMHaAX MiAIIIAYHKOBOI i BIAOYKOBOI 33103, IO MOXKHa IIOSCHUTH
IPUTHIYEHHsAM CeKpeTOPHOI (PYHKIIIT OCTaHHiX.

2. Ilig BHAMBOM MiAOKapIiHYy CIIOCTEPIra€ThCs IMACUAEHHS CeKPeTOPHOI
akTuBHOCTI B-incyaonuris i TEK, 1m0 nposABAAETLCA 3HIDKEHHSAM PiBHS TAIOKO3H B

KPOBI, IMHKY Ta iHCyAiHy B OCTPiBIIsIX, IIMHKY B TMMYCi.
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3. [Iposeaennit  KOpeAALNHUII ~ aHaAi3  CBiAYUThL  IPO  HasABHICTDb

(pyHKIIIOHaABHOTO 3B’3KY MiXK I[MHKOM Ta iHCyAiHOM B IMaHKpeaTHYHNUX KAiTuHax B,

a TaKO>K MIX A40CAIAXKEHMMH KAITMHAMU MiAIIAYHKOBOI I BUAOYKOBOI 3a103.
ITEPEAIK BUKOPUCTAHOI AITEPATYPU

beperosa T. B. BusHadeHHsa BMiCTy LMHKY Ta iHCyAiHy B KAITMHAX IIPU Pi3HOMY

¢ynkuionaarHoMYy cTaHi iHcyasapHoro anapary / T. B. beperosa, H. B. I'puroposa,

1O. B. €menxo, B. A. bost, B. A. €menko // ®izioaoriunnii xypnaa. — 2007. — T.53,

No4. — C.100-104.

I'puroposa H. B. Poas nuHKy B HeifporyMOpaAbHIX MexaHi3MaX peryAsiii pyHKiii
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