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®AKYJIBTET K ®AKYJIBTET? HI, 3HAYHO KPAII[UIA!

(icmopuunuii napuc)

S6my4yancekuit M.1.
JlexaH daxynbTeTy hyHIaMEHTAIbHOI MEIUINHA

XapKiBChKOT0 HalliOHAJIbHOTO YHiBepcuTery imM. B.H. Kapazina

PE3IOME

I3 3100yTTSIM YKpaiHOIO HE3aJCKHOCTI BiJHOBIJIACS OCBITSHCHKA IiSUTBHICTH XapKiBCHKOTO HAIliOHAIb-
Horo yHiBepcureTy iM. B.H. Kapa3zina B Memunusi. IcTopuuHi KopeHi i cydacHHi CTaH IiArOTOBKY JIKapiB B
YHIBEpCHTETI — TeMa CTaTTi. | '0I0BHA iest — MenuyHa OCBiTa B YKpaiHi Mae MOBEPHYTHCS 10 OCBITIHCHKOTO
cepenoBuiia. KoH}IKT iHTEpeciB, KOIM B OHOMY CEKTOpi KOHIIEHTPYIOTHCS MEIMYHA OCBiTa i OXOpOHA 3710~
POB’sl, BUUEpIYeThCs. BUrparoTs yci, nepi 3a Bce nepeciudi rpoMaasHi. 3HAUNTh, KpaiHa B HIJIOMY.

K/TIO490BI CJIOBA: icTopisi, MEAUITIHA

ICTOPUYHI KOPEHI

Kopeni ¢axynprery - 11e KopeHi YHiBepcH-
tery. [Ipu Horo BimkpurrTi, sike BimOymocs 17
ciuas 1805 poky, cepen mepmux 4YOTHPHOX (ha-
KyJIbTeTiB OyJo BiJIUICHHS JiKapChKUX 1 Me-
quuHuX Hayk [1]. Ham yHiBepcuter, sSiKuii Mu-
HYJIOro poKy HaOyB CTaTyCy HaliOHAJIBHOIO i
CTaB HOCHUTH iM’sl Horo 3acHoBHuMKa B.H. Ka-
pasiHa, - OOUH 3 HalcTapimuX i HAUCHIIBHIIINX
B Ykpaini Ta €Bpomi. OTKe, i HOro MeIUIHUN
(dakyabTeT TaKOXK. YcCiM, XTO Mpalioe Ta HaB-
4JaeThCsl Ha (PaKyJabTETi, € UM nHImaTucs!

ETAIIN CTAHOBJIEHHA 1 PO3BUTKY
GOAKYJIBTETY

VY pPO3BUTKOBiI (PaKyIbTETy MPOCTEKYIOTHCS
nBa eranu. [lepmui, sk 1 yHIBepcUTeTy, Bil 3a-
cayBaHHs 10 1920 p. ¥ 1920 p. 6inpmioBUKamMu
no Bceomy CPCP ymiBepcutern, mpodecypa
SKUX HE MiITpUMaja paJsdHChKYy Biamy, Oymu
3aKpHUTi, a Ha iX MiClli BUHUKIO 0ararto
po3npibneHux (haxOBUX 3aKJIAJIB BUIIOI OCBITH.
BigTomi He crano ¥ yHIBEpCHTETCHKOrO MEIn4-
Horo (¢akynprery. /[pyruit eram po3mnodm-
HaeTbes 1992 p., konu i3 3700yTTsIM YKpaiHOIO
HE3aJISKHOCTI po3noyanocss il JeMOKpaTH4YHE
BIJIPOJIKEHHS 1 CTaJI0 MOXKIIUBUM BiJTHOBJICHHS
BH3HAHOI IMBLTI30BAHUM CBITOM KJIaCHYHOL
YHIBEpCUTETCHKOI MEIUYHOI OCBITH [2].

MEPIIWI ETATI (1805 — 1920 pp.)

[Nepmmii eran CKIIagaeTbes 3 YOTHPHOX Tie-
piomiB. B ocHOBy mepiomu3zarii mokiaaeHi yHi-
Bepcutercbki Cratytu 1805, 1835, 1863 ta
1884 pp. [1].

Hepwuii nepioo (Cmamym 1805 p.)

VY mepwmii mepion BinALICHHS, SIKE MOTIM
Oyno Ha3BaHEe MEIUYHUM (HaKyJIbTETOM, CKIa-
nainocs 3 6 kadenp (1 - anatomii, iziomorii i
CYIOBO-TIKapChbKOi HayKd, 2 - MAaToJIOrii, Te-
pamii i kmiHikk, 3 - Xipyprii, 4 - momoroBoi
MaMiCTepHOCTI, 5 - CKOTONiKyBaHHS, 6 — JiKap-

CHKOT'O PEUOBHHOCIHIB'A, (apmarii i JiKapchKoi
crnoBecHocTi). CTaHOBNEHHsS (aKyIbTETYy CIO-
YaTKy MPOXOAMJIO MOBUTBHO. AHATOMIYHUH Te-
aTp i kaOiHer Oymu Bigkputi y 1806 p., xi-
pypriuHa i TepaneBTH4Ha KIIHIKH, OOWIBI Ha
6 KoK - TUTbKH B 1814 p. AKymepcbka KiliHiKa
Bigkpuiacs B 1829 p. i mana ciouaTky 4 JiKKa.

[epmum agexanom O0ys I'.C. HlymnsHCbKHIA,
a nepmyMu Bukinagadamu - A.l. brmromenrans,
O.Il. boroponuupkuit, M.II. BonrapeBcrkuii,
I'.®. Bpangeiic, I1.0. Bytkoscbkuii, JI.O. Ban-
Hoti, O.C. Benenukros, 1.O. I'niguy, S.H. I'po-
MoB, B.®, Jlpeiicir, T.C. Innincekuii, A.f. Ka-
nekay, LJI. Kuirin, LI1. Kamencekuii, C.I'. Ko-
nymHa-Birypa, I'.I'. Kopirapi, B.X. Kpirep,
@.B. Iinbrep, I.M. Peiinonscekuii, X.A. Exe0-
nan, C.I'. lymnsaHCbKU.

Hacrynaumu Cratyramu BHOCHIIUCS 3MiHH
1 IOMOBHEHHS B IpOrpaMy HaBYaHHS, 30UTbIIY-
Bajacid KUIBKICTb Kadeap, 3MIHIOBAUCS METO-
i popMu 100OpY 1 MIATOTOBKY BUKIIAIAYiB,
CTBOpIOBajMCs 0a3u Ui BUKJIalaHHs, 3MiHIOBa-
JIUCS. METOAIMKA HAaBYaJbHOTO IMporecy 1 dop-
MU KOHTPOIIIO 3HaHb CTyAeHTiB. ¥ HoBux Crta-
TyTaxX YHIBEPCHUTETY BPaxOBYBallUCS CTaH 1 pi-
BEHb MEIUYHOI HAyKW Y BIiNMOBIMHUH mepiof.
"Ennuknonenusm" BUKIATAHHS TEPIIOL MOJO-
BuHM XIX cTopiyds MOCTYNOBO 3MiHIOETHCS
crerialbHUMH JUCHUILUTIHAME, BUKJIaJaHHS Be-
IyTh MiATOTOBJICHI Y BIAMOBIAHUX TaTy3sIX MPO-
(hecopu i JOIEHTH.

Jlpyeuii nepioo (Cmamym 1835 p.)

B npyruit mepion ¢dakynpTeT ckiamaBcs 3
10 kadenp. Kadenpy anaromii HazBaHO Kaden-
pOI0 aHaToMii JIIOACBKOrO Tina, Ha Kadempi
¢izionorii BHBUaBCS Kypc MOPIBHAIBHOI aHa-
toMmii. Bynm cTBOpeHi kadenpu cemioTHKH i
npuBatHoi matonorii. Kadenpy xXipyprii mo-
JJIEHO Ha XIpypriro TEOpeTHYHY 1 Xipypriio
omnepaliifHy 3 OYHHUMH XBOpoOaMH 1 Xipyp-
rivHoro kiiHikoro. Ha xadenpi momoroBoi maii-
CTEPHOCTI PO3MOYANOCS BUKIAJAHHS KypCy
">KiHOY1 XBOpOOH 1 3aXBOPIOBaHHS Y HEMOBIIAT".



Ha xadenpi cynoBoi MemuuuHM BHKIAAAIHCA
TaKOXX JUCIUIUTIHHA: MEIUYHA TOMIIs, iCTOpis
1 miTepaTypa MEOMLUHYU, CHUUKIONEHis 1 MeTo-
JOJIOTi1.

Tpemiii nepioo (Cmamym 1863 p.)

Cratyt 1863 p. mepenbauaB B yHiBepCcHTETI
17 xadenp Ha MeamuHomy ¢akynbTeTi. Bin-
Kpuiucs kadenpu ricronorii # emOpionorii, Me-
JaHOT XiMii 1 (hi3WKH, TIATONOTIYHOI aHATOMIl,
3arayibHOI marojorii, (apmaxomnorii, ¢aKyiIb-
TETChKOi 1 ToOCHiTanbHOI KIIiHIKM, Xipyprii i
Tepanii.

Yemeepmuii nepioo (Cmamym 1884 p.)

VY yerBepTHil mepion KinbKicTh Kadenp Ha
¢dakynbTeri csarae 24, B TOMY YHCIi IIUPOKO
npeAcTaBieHi Kadenpu KIIHIYHOIO HampsMy -
HEPBOBHUX 1 AyIIEBHUX XBOP0O, 0¢TanpMomorii,
IUTSYUX XBOPOO, JepMaTONOrii i BEHEPOJIOrii,
iH. Y melf yac THMYacoBO (YHKIIOHYBAJIO BXKE
YOTHPH KIIHIKH - TEpaneBTUYHA, XipypriuHa,
aKyuiepceka U odrampmornoriyHa. JloBruii gac
BOHHM HE Majiil CHeUiaJIbHUX MPUMIIEHb 1 po3-
TaIIOBYBAIHKCS y HEBENUKOMY (prireni B moaBip'l
YHIBEPCUTETY Ta MPUBATHUX HAYKOBUX OyIMH-
kax. Y 1896 p. Oyno moOynoBaHO KIiHIKH Ha
155 nmixok (3amicte 75). BymiBHHUTBO OHUTA-
401 KIiHIKH posnodanocs aume B 1912 p.

METOAUKA BUKJIAJAHHA

Meronuka BUKIaJaHHA Ha (QaxynbTeri Ho-
CTIHHO ynockoHamoBanacs. Crepiry €IuHOI0
(hopMor0 BHKJIaaHHs OyIIN JISKITil, IO YNTAIH-
csl, MaibKe 3aBKIM, Ha OCHOBI 3aIUCOK, 3MiCT
SAKHX DPOKaMH HE 3MiHIOBaBCs. 3rogoMm Oyiu
3alpoBaKEHI MPAKTUYHI 1 CeMiHApChKi 3aHSAT-
Ta. KinpKicTh NpakTHUHUX 3aHATH OCOOJIMBO
3pociia 3 BIAKPUTTAM XipypTidHoOi, TepaneBTuy-
HOi, aKymepchKol Ta IHIIMX KIiHIK. Y Mare-
pianax ¢akynabTeTy € CBigueHHs, 1m0 (aKyib-
TeTchbka Paja 'KMBO IiKaBWIACS OpraHi3alli€ro i
MPOBEACHHSM MPAKTUYHHUX 3aHATH CTYIEHTIB Ta
i3 3a7I0BOJIGHHSIM Big3Hayana iX KOPHUCHICTh, a
TaKOX 1HTEpeC 1 aKTUBHICTh CTYAEHTIB, IO He3-
MIHHO BHABJISUIMCS HA 3aHATTIX. Y 3BiTax mpo
TisIbHICTE (akynbTeTy € nudpH, Mo CBiI4aTh
PO KUTBKICTh BHKOHAHHMX CTYICHTaMH OIle-
pauii, NTPUAHATHX TMOJOTiB, OOCTEKEHHX aM-
OynaTOpHUX XBOpUX, BYMHEHHX PO3THHIB

TPYMIB.
KOHTPOJIb 3HAHb CTYJIEHTIB

@dakynpTeT TpUMaB MiJ MOCTIHHUM KOHTPO-
JeM 3HaHHA cTyAeHTiB. Cyasuu 3 martepiaiis,
110 30eperaucs, OCHOBHOK (POPMOIO KOHTPOIIIO
BXKe B TOH 4ac Oynu icnutu. OcobnuBe 3HaUCH-
HS Majd HamiBIiKapchKi 1 BUIYCKHI iCHUTH.
Iepmi cxnamanmuca npu mnepexoxi 3 II ma III
Kypc 1 BKJIIOYaJIM aHaTOMilo, TiCTOJOTiIO 3
eMOpionoriero 1 XiMito. 3HAYYIIICTh LMX iCTIH-

TiB BU3HaYangacs TUM, IO CTYACHT, KU CKia-
JaB iX, OTpUMYyBaB odilliiiHe 3BaHHS "KaHaUIa-
Ta MEAMIHMHH" 1 TpaBO OYyTH TOMIYHUKOM
nikapsi. PakyabTeT 3BepTaB yBary Ha HaaTO Be-
JUKY KUIBKICTh TepeckialaHb iCIHTIB 1 oOMe-
XKyBaB ix (He Outble TproX). CKiIaTaHHS BHITY-
CKHHUX icnuTiB BimOyBajiocsi B KOMiCii, TONOBY
gaKkoi mpu3HadyaB Minictp  ocBitu.  Yienm
KOMICii 3aTBEepDKyBaJIUCS 32 MPEICTaBHULITBOM
ii romoBu. BHITyCKHUKM OTpUMYBajiM 3BaHHS
JiKapsi.

[lepwi BumyckHi icnutu BigOymucs B 1815
p. DByno no3BoneHo ckimagatv Il iCIUTH eK-
cTrepHoM. DakyabTeT BCTAHOBHUB 1 CIICIiaJIbHI
iCIMTH Ha 3BaHHSI Xipypra, aKyliepa, TOJIOBHOTO
mikapsi. [IpoBommncs Takox iCIUTH Ha 3BaHHS
anTekaps, IpoBi3opa, JaHTUCTA, alTeKapChKOro
MOMIYHHUKA.

KinpkicTh 1 CKIaM JUCHHIUIIH Ha BHUITYCK-
HUX icnuTax OyJM HEOAHAKOBMMH B PIi3HI Ie-
piogu. o ex3aMeHiB BXOAWIM TEOPETHYHI i
MpakTU4Hi 3aBAanHs. 3 1884 p. mepxkaBHa ek-
3aMeHalilfHa KOMIcCisl nmpuiiHsuia 15 BUIyCKHHX
iICTINTIB.

KIJIBKICHUI CKJIAJI CTYJEHTIB

Xoua mpuiioM cTyIOeHTiB Ha (akKyJIbTeT
OyB oromomeHuii Ha pik HOro BiAKPHUTTA,
CHCTEMAaTH4YHI 3aHSATTA PO3MOYANUCS JIUILE B
1811 p. [o cknamy cTyzaeHTIB (akyJabTETy CIO-
YaTKy NpUiAMaly BHKIIOYHO OCI0 JBOPSHCH-
Koro moxomkeHHs. Jlume B kiHi 50-X pokiB
OyJ0 TO3BOJIEHO BCTYNMaTH Ha (aKyJabTET BUITY-
CKHHKaM JyXOBHUX ceMiHapidd. 3a mepmuii me-
pion dakynerer minrorysaB 290 mikapiB. Y
JpYTHil MepioA KUIBKICTh CTYICHTIB, 3apaxoBa-
HUX IIOpiuyHO Ha daxynbrer, gocsrae 100 i mo
KiHII iCHYBaHHs 1oro BoHa mepesurrye 200
YOJIOBIK. 30UIBIIYIOTbCA 1 BHITYCKH JIKapiB,
MpoTe KUTBKICTH 0Ci0, sIKi 3aKiHUYBaIH (aKyib-
TeT, KOKHOTO POKY 3a IIed mepion He Jocsarae
60. Y monmanpmioMy KilbKiCTh CTYACHTIB Ha (a-
KynpTeTi 3HauHO 3poctae i g0 100-piyus
YHIBEpCUTETY BiH BXe MaB 3arajoM 899 cry-
neHTiB. KinbKicTh BUIYCKHHKIB Yy Pi3HI POKH
TPETHOro Tepiony KonmBaeThes Bin 33 mo 190
qyonoBik. Ywmmanuii "BiAciB" cTymeHTiB OyB
MOB'sI3aHUH 1 3 X BIJCYTHICTIO Ha iCIIUTax Ta
iHmuMu  npuuuHamu. Ha mepmomy  erami
icHyBaHHA (akynbTeT miarorysaB moHaza 6000
JiKapis.

HAYKOBA POBOTA

[loyatok HaykoBoi poOOTH Ha (aKyIbTETI
MOKJIaB MepIInd  jAekaH, mpodecop Xipyprii
C.I'. lymnsucekuit. Y 1806 p. BiH omy0-
JiKyBaB OIMH 3 MEPIIUX CBOiX TBOpiB "M3bsc-
HEHHE ACHCTBUS Ha TENO YENOBEYECKOE MHUHE-
panbHBIX BOA B IlomraBckoit rybepHuu". V
OBOMY X pOLi BiH BUCTYIHB Ha YHIBEPCHTET-



cbKOMY 300pi 3 mpomoBoto "O ¢usznueckux crmo-
cobax xu3nu". B 1813 p. C.I'. lymnsancekuit
pazoMm 3 mpodecopoM aHarowmii, izionorii i
cynoBoi meauuuHu 1. Kairiaum omyOuikyBas
"KpaTkoe HacTaBieHHE, KaK MPEAOXPAHUTH Ce-
01 OT TPUMHUTUBHBIX OOJIE3HEH MPOCTBIMH 00-
LIEIOCTYITHBIMU CpeACcTBaMu".

VY nepion craHoBiieHHA (aKylnbTETy Hay-
KOBUM JIOCHIPKEHHAM NPUIUSUIOCS MaJlo yBa-
T, aje BXe 3 Ipyroi mosoBuHU XIX cropiyus
CHTYyallisl CYyTTEBO 3MiHIOEThCS. [lounHaOTh BU-
XOIWTH TIepIIl HAYKOBI mpai, MyOmiKamis sSKIuX
y MaiilOyTHbOMY CTa€ CHCTEMATHYHOIO. Y TPeTii
nepiof AiSIbHOCTI (aKyabTeTOM Oylo BHAAHO
Maibke 130 HaykoBUX poOOIT, BKIIOYAIOYH MO-
Horpagii. Hamami kinmpkicTe myOunikamiii 3po-
cTae, IpuHaiMHI B 4 pasi.

Uumana yacTMHa HAayKOBHUX POOIT HOCHIIA
XapakTep OucepTaliii Ha 3000yTTS BYEHOTO
CTYNEHS IOKTOpa MEIUIMHH. 3axXHCT OHcep-
Taliil, SKUA posnovasca Ha ¢axynbTeri y 1826
poui Oy cucremaTnuHuM. J[lucepramii my0-
JKyBajMCcs 1 IIMPOKO PO3MOBCIOKYBAIHCA. 3
1884 p. mopoky 0 3aXuCTy mojaBajocs 10 9
mucepranid. Ha ¢axynpreri mpamioBanu BH-
JMaTHI Ais4i MeAWYHOiI Hayku. IMeHa maTonora
H.®. JIambns, xipyprie B.®. I'pyoe, M.I1.Tpin-
kiepa, akymepa L.I1. JIazapeBuua, opTansmono-
ra JLJI. Tipmmana, disionora B.S. [lani-
neBcbkoro B.A. Ta iHm. yBiIuM B icTopito Me-
JHLKHY.

GOAKYJBTET I HAYKOBI
TOBAPUCTBA

BaxnuBy ponb y po3BUTKY Hayku B Xap-
KiBCBKOMY YHIBEPCHUTETI BifirpaBajii HayKOBi
ToBapuctBa. Y mucronami 1812 p. Minicrepc-
TBO ocBiTH 3aTBepamio "CraTyr XapKiBCHKOTO
ToBapucTBa Hayk'". TOBapHCTBO, K€ CKIIaJIano-
csl 3 BiAIUICHHS CIIOBECHOCTI 1 BiZUIGHHSA TIPHU-
POAHMYMX HAayK, BHUBYAJO JIIKAPCHKY CIIPaBy.
Lle ToBapucTBo mpoicHyBaio 10 1830 p. Y 1872
p. Oyno crBopeHo "ToBapucCTBO MOCHITHUX Ha-
yK", ske momimmiocs B 1873 p. Ha i3uko-
XimMiuHy 1 Meauuny cekmii. B 1893 p. menuuna
CeKLisl BUALMMIaca B camocTiiine "ToBapucTBo
HayKOBOI MEIMIIMHKU 1 Tiri€eHn", KepiBHUKAMH
akoro Oymu LK. 3apy6in i JLJI. Tipmman. ¥
1912-1914 pp. yTBOpHIHCS XipypriuHE TOBapHU-
CTBO Ta TOBAaPUCTBO AUTIYMX JIKapiB.

QakynpTer OyB iHImIaTOpOM oOprasizamii
XapKiBCHKOT0 HAYKOBOI'O MEIUYHOI'O TOBApPCT-
Ba, OJHOrO 3 HaWOUbuMX y Pocii, KomuuHbo-
My CPCP i B chorognimmii Ykpaini. Moro nep-
muM npesusieHToM craB npod. J1.d. JIsmOins, a
rosnosoio - mpod. B.®. I'pyde, obunsa coiBpo-
OiTHUKH QaKynbTeTy. YHIBEpCcUTET 1 oro ¢aky-
JBTET AajH TMYyTIBKY B JKUTTS MalOyTHIM Bue-
HUM 13 CBiTOBUM iM'siM. TyT oTprMaB BHILy OC-
BiTy i IIE€ B CTYyACHTCHKI POKU PO3IOYaB HAY-

KOBY AisJIbHICTH JiaypeaT HoOenmiBcbkoi mpemii
[.I. MeuHunKOB.

BIJIBITIOBU3M ABO YOMY
GAKYJIBTETY HE CTAJIO

UYerBepTuii mepiox mepumioro eramy 3a-
KiHayeTtbcst 1920 p., KomM Ha  BHUKOHAaHHS
iHctpykuii Hapkomocy YPCP (Ykpaina Bxo-
muna go cxiany CPCP) yniBepcuTeru B KpaiHi
Oysio po3hopMOBaHO “SK HAaHKOHCEPBATHBHIIII
Hocil ctapux ¢opM BHIIOI ocBiTH”. iCHOIO X
MPUYMHOIO OyJI0 HEraTHBHE CTaBJIECHHS YHiBep-
CUTETChKOI Tpodecypr 10 HOBOi paJSTHCHKOI
BIIIH.

Sk pesynbTaT, BUBEIEHHS MEIUYHOro ¢a-
KyJIBTETY 31 CKJIaJy YHiBEpCHTETy Ta 00’ eTHaH-
H 3 JKIHOYMM MEOUYHUM IHCTUTYTOM, SIKUH
iCHyBaB JI0 IIbOr0 Npu XapKiBCBKOMY MeIud-
HOMY TOBAapHUCTBi, IO TMOKJIAIO IMOYaTOK Xap-
KIiBCBKI MEAMYHIA akajemii, peopraHizyBaHii
y 1921 poui B XapkKiBCbKUH MEIWYHUN 1HCTH-
TyT 1 mepeiimeHoBanuii y 1994 poui B Xap-
KiBCBKUH MEIUYHUI yHiBepcuTeT. AJe 3B'SI30K
fioro 3 Alma Mater Ha LOMY IPU3YITHHUBCA.

VY 1933 p. GiNbIIOBUKK CXaMeHYTHUCs. YHi-
BEPCUTETH BIOPOOMINCS aje HE B IIOBHOMY
ckinazni. Tak Ha AOBTi yacu B YKpaiHi Oyno mo-
XOBaHO YHIBEPCHUTETCHKY MEOUYHY OCBITY B ii
KJIACHYHOMY PO3yMiHHi [2].

CrporonHi miAroToBKa JiKapiB B YKpaiHi, siK
i B iHmmMX KpaiHax komumHboro CPCP, mepe-
Ba)XHO BiZOyBa€ThCsA y BUIIMX HABYAIBHUX 3a-
knazax ~ MiHiCTepcTBa  OXOPOHH — 3[0pOB'S
(MO3). i BimipBaHicTh Bifl yHIBEPCHTETCHKOI
OCBITH B CHpPaBXHbOMY PO3YMiHHI IIBOTO MO-
HATTSA OPU3BOAUTH 10 BiJOMHX HEraTUBHUX Ha-
HacaigkiB. BimcraBaHHs HaIlol MEIUIMHH, Te-
mep BXKE 1 MPaKTUYHOI, 3amporpaMoBaHe Oyio
me y mnepiog yrBopeHHss CPCP came 3ramysa-
HUM aKTOM.

Biga B Tomy, mo MO3 cobi 3amoBiisi€ i cebe
KOHTPOJIIOE B MIiATOTOBLI JIKAPCHKUX KaJpiB.
3Bincu - moOpe 3HaHMKA KOHQIIIKT iHTEpeciB.
VkpaiHa Mae HOro BUPIIIMTH LUISXOM IOBEp-
HeHHs yciei ocBiTM mix kpwia MiHicTepcTBa
OCBITH 1 HAYKH.

Le He mpocTe MoNiTHYHE PIILICHHS € OIHIEI0
3 BXKIIMBUX CKJIAZIOBUX peOpMHU LEHTPaTbHUX
OpraHiB BUKOHABYOI BJIAM KpaiHH, a HOro
BTUICHHS YU HEBTUICHHS B JKUTTS — LE Ie-
peBipka Ha JAEMOKPAaTHYHY 3pLICTh HAIIOTO
CYCHIBCTBA.

JNPYTHI ETAII (3 1992 P.)

20 mucromama 1992 p. MinicrepcTBo ocC-
Bitn (MO) Vkpainu cBoim Hakazom 3a Nel85
JOPYYHIIO YHIBEPCUTETY BITHOBUTH MiATOTOBKY
(axiBIliB 3 MEIWIMHHM 3 HaJaHHAM iM IpaBa
JiKyBaibHOI AismibHOCTI. KitomoraHHs mpo Bia-
KpUTTA (pakynpTeTy mopymmia aaMiHiCTpamis



XapkiBcbKoi 001acTi 32 MiATPUMKH MPOBIAHUX
BUYCHHUX, & TAKOX HHU3KH XaPKIBCHKHX HAYyKOBO-
JOCITIIHUX 1HCTHUTYTIB, MEPII 3a BCE MEAUKO-
OiosorivHOro MpodiIo.

VY OGepesni 1993 p. B yHiBepcuteTi Oyno
BiIKpUTO (aKyabTeT (QyHAAMEHTAIBHOI MEIH-
uuHn (ODPM), Ha sKOoMy po3mouanacs M-
TOTOBKA CIEHialicTiB 3 JIKyBaJIbHOI CIIPaBH 3a
III piBHeM 3 mineH3oBaHuM o0OcaroM 60 cry-
JCHTIB Ha KOXKEH piK HaB4yaHHA. Po3mouaBcs
JOpyruil eram MiArOTOBKH JiKapiB B YHiBep-
cureri. 3 BepecHs 1999 p. ¢dakynbrer cTaB Ta-
KOK TOTyBaTH OakanaBpiB 3 JabopaTopHOi
JIarHOCTUKH 3 JIIEH30BaHUM 00CsTOM 25 CTy-
JICHTIB Ha PiK.

dakynbTeT, B SKOMY ChOTOAHI OinblIa Mo-
JIOBUHA CTYIEHTIB HABYA€ThCS Ha YMOBax
IHIMBIAYabHOTO KOHTPAKTY, HE TUIbKH (iHAH-
cye cebe, ayie i gae MPUOYTOK YHIBEPCHUTETOBI
Ta JepiKaBi.

SIxi mepeBaru HaBYaHHsI HaJa€ CTYACHTOBI
Ham yHiBepcuter? [lo-mepimie, rapaHTyeTbCs
BHCOKa SKICTh OCBIiTH, aJ)keé BiH Ma€ MOX-
JUBICTh OTPUMYBATH 3HAHHS 3 PI3HOMaHITHUX
HayK HE Ha MaJleHbKUX Kadenpax, a Ha MOTYX-
HUX y HAyKOBO-TEXHIYHOMY IUIaHi, Qaxymnbre-
tax. Tak, 3 OioJyorii Halli CTYyJICHTH OTPUMYIOTh
3HaHHS Ha OionoriuHoMy, 3 (isuku Ha iznd-
HOMY, 3 MaTeMaTHKd Ha MaTeMaTHYHOMY, 3
XiMii Ha XIMIYHOMY, 3 1HO3EMHHX MOB Ta YK-
paiHChKOi MOBM Ha MOBHHX, 3 COILIOJOTii - Ha
COLIIOJIOTYHOMY, 3 icTOpii Ha icTopuuHOMY (ha-
KynpTeTax. | Jume MeauyHi HayKH HpencTaB-
JIeH1 MeIMYHUM (paKyJIbTeTOM.

IIle omna mepeBara y HAamoOro CTyAEHTa -
MOXIIUBICTh OJHOYACHO OTPUMATH II€ OJAHY
YHIBEPCUTETCHKY OCBITY ILIAXOM MapajiebHOTO
HaBYaHHSA Ha 1BOX (akynpTerax. bymo 6 Oa-
XKaHHA. YHIBEPCUTET MPOMOHYE CTYAECHTOBI MO-
pSAA 3 MEAWYHOI OTPUMATH OOHY 3 IHIIWX
YHIBEpCUTETCHKUX JWCIUILIIH, 3a OaKaHHSIM,
Ha EKOHOMIYHOMY, MeXaHiKO-MaTeMaTHYHOMY,
paniodiznyHOMYy, Qi3UKO-TEXHIUHOMY, Oilomoriy-
HOMY, COLIOJNOTiYHOMY Ta iH. (axynpTerax. Y
Hacrynmaomy 2000/2001 HaB4YampHOMY poui
VHIBEPCUTET BHITYCKA€ CHELIaliCTIB 3 ABOMA
JWIJIOMaMH OJHOYACHO — JIIKaps 1 MeHemKepa
opra”izamii. [HmMMHM cnoBamMM, OJHOYACHO
JiKaps 1 ekoHowmicTa. | 1me nuie nepumii Kpok.

SAnpoM BiAPOMKEHOTO0 MEIUYHOrO (haKyib-
Tery craB OionorivHui. Menuunuii gaxymnbrer
YTBOPHUBCS 3 BIAKPUTTAM Kadeapu 3arajbHoi i
Menn4HOI 0io(i3MKK Ta 3araibHOi i MEIUYHOL
MICUXOJIOTii, 10 Oynu mepenaHi UM QaxynbTe-
toM. Tomi % gacTuHy (24) CTYAEHTIB NepeBenn
3 OionoriyHoro (¢akyiabTeTy i BOHHM IOYalld
BHBYATH JIKyBaJbHYy crnpaBy. Ha ceoromni Ha
IeCTH Kypcax (haKynbTeTy 3a I€l0 CHelialb-
HicTI0O HaByaeThesl Onm3bko 300 CTynmeHTiB, y
TOMY 4YHCHi OUIblle TMOJOBUHU - Ha YMOBax

IHIMBIAYaIbHOTO KOHTPAKTY, AK 3 YKpaiHu, Tak
i Pocii, kpain bimspkoro Cxony, A3ii, Adpuxu
i JlJatunChKOT AMepuKH.

DakynbTeT KOPUCTYETHCS MIITPUMKOIO al-
MiHicTpauii, iHmux ¢axynsreriB 1 HAI yHiBep-
CHUTETY, CHIBIIpalioe 3 HUMHU. 11 TyMaHiTapHOT
1 ¢yHAaMeHTaNnbHOI MIATOTOBKM  CTYICHTIB
YHIBEpCHUTET HaJae ciayxadaMm (akyiabTeTy CBOi
ayauropii. CneniaqbHy MIATOTOBKY CTYIEHTH
OTPUMYIOTh MiJ Yac HaBUYaHHS 1 MPAKTUIHHUX
3aHATh y XapKiBChKIM MEIUYHINA akajemii
mcagaumioi ocsiti, HJI wMemuuno-Oiomoriu-
Horo mpodimo wicra. KuinivHMME Gazamu
MiATOTOBKU CTYIEHTIB Ha (aKyibTeTi € TaKoX
HKJI Ne 5 Vkpsamizauni, Kiiniuyna mnikapHs
Ne 1 miBmenHol 3ami3HuMi Ta iHmL. JlikyBanbHI
3aknagu. @axynerer pasoM 3 LIKJI Ne 5 cras
OHMM 3 3aCHOBHHKIB [HCTUTYTYy mpakTHYHOI
KapaioHeBpoJjorii. Bin cmiBmpamnioe 3i cTBOpe-
HUM y 1997 p. Ha ©Oasi yHiBepcurery H/I 3a-
CTOCYBaHHS J1a3epiB y OlONOTii i METUITHHI.

Benuky nomomory ¢akyneTeTy mpu #oro
opraizamii HajgaB JIOHEUBKWI  MeAMYHUI
iHCTUTYT, 1O cTaB 3 1994 p. YHiBepcuteroM, i
ocobucto #oro pekrop - npodecop B.M. Ko-
3akoB. bibmioTeka mporo IiHCTHUTYTY Mepenana
XapKiBCbKOMY YHIBEpPCHUTETY il moTped ¢a-
KyJIbTETY TiAPYYHUKH 3 PYHAaMEHTAIbHUX Me-
IWYHKX CIEIaJbHOCTEN B JOCTATHIN KIJIBKOCTI.
Kadenpa anaromii nronuHu momapyBaiia aHa-
TOMIYHI mpenapatd. barato iHmmx kadeap mo-
JUTHIINCS CBOIMU HAYKOBHMH PO3POOKaMH.

Ha cporomni Ha ¢akynbreri QyHKIiOHYE
wicTh Kadeap: KOMIT IOTEPHUX TEXHOJIOTIH i
MaTeMaTHYHOTO MOJEMIOBAaHHS B MEIMLUHI;
3arajapbHOl 1 KIIHIYHOI MATOJOrii; 3araiabHOl 1
KJIIHIYHOI iMyHOJIOTI] 1 ajeproiorii; BHYyTpimI-
HiX XBOp0O; XIpypriuHuX XBOp0O; memiaTpii,
aKyuiepcTBa i riHeKOJOorii.

HayxkoBi mociikeHHS, MPUCBSIYCHI HANCY-
YacHINM MpobJIeMaM TeOPETUIHOI 1 KIITHUYHOT
MEIUIMHNA, HOCITh KOMIUIGKCHHH Xapakrep i
KOPHUCTYIOTHCS TIepeBaraMy KJIaCHYHOTO YHiBep-
curery. [Ipukinanm — MenTuKO-apXeoIoTivyHi J10-
CII/DKEHHSI Yy CHIBAPY)KHOCTI 3 1CTOpHUKaMu,
BHBYEHHS O10MEXaHIKM Ta aBTOHOMHOI HEPBOBOI
perymsiii KpoBooOIry 3 MaTeMaTHKaMU, OPraHo-
30epiratoui Xipypriuni TexHonorii 3 ¢izukaMu
Ta iH. PaKynbTeT - PO3pOOHUK HOBITHIX TEXHO-
JIOTid TEpanmeBTUYHOTO Ta XipypridHOro JiKy-
BaHHSl XBOPHUX, IMyHOJOTIYHOI Ta MOp¢OIOriv-
HOI J1arHOCTHKH, SIKi BIPOBA/KCHI B JIIKAPHSIX
MicTa Ta kpaiu. Y 1995-1999 pp. Bumaetbcs
HAyKOBHM MEIUYHHUI XKypHaI aHTIIHCBKOI0 MO-
Boro "School of Fundamental Medicine Journal",
akuii 'y 2000 p. mepeiimeHoBaHo y “BicHuk
XapKiBCbKOTO HAI[iOHAJIBHOTO YHIBEPCHUTETY M.
B.H. Kapazina" cepis "Menuuuna”. Bcranos-
JIeHI KOHTAaKTH 3 BYCHUMH 1 BUKJIaJadaMd Me-
ouuHuX  QaxynbreriB  yHiBepcuteriB  CIIA,



Himeuunnu, Asctpii, Typeuunnu Tta iH. ®Da-
KyJIbTET MIATPHUMYE TOBAPUCHKI BIAIHOCHHH 3i
CBOIMH JABIMHWKaMH 3 JIHIIPOMETPOBCHKOTO i
MOCKOBCBKOTO YHIBEpCHTETiB, MEOAUUYHUMH BY-
3amu 1 HJI Vkpainu. CniBpoOiTHUKH (aKyib-
TETy BUKOHYIOTH JOCIKEHHS 3a JOBIOCTPOKO-
BUMH TpaHTaMd MDKHapOZHOTO HayKOBOTO
¢douny, HATO, TACIC, Ta iH.

dakynpTeT Ma€ TpU MEPIINX IUTIAHUX BH-
nycku. [ly)ke mpueMHO, IO YaCTHHA BHITYCK-
HUKIB TIOBEpHYJAcs 0 HBOTO 1 BIMJIacs B JIOHO
Horo HaltMONOAIINX BUKIaAaviB. Y MmiaHax Qa-
KyJIbTETY 1 Hajaji - MOMOBHEHHS! Mpogecopch-
KO-BUKJIQJallbKOTO  CKJIagy  HalKpaluMu
CBOIMH BHITYCKHUKaMH.

dakyneTeT Mae 3a Mery OyTtu B (apsarepi
MiATOTOBKA MEIUYHHUX KajapiB, BHKOPHCTOBYIO-
91 yci TepeBark  KJIaCHYHOro yﬂlBepchery
HoBi ymMOBM 1 mparHeHHS PO3BHTKY CYCIHilIb-
CTBa, B SIKOMY T'OJIOBHOIO JiHOBOIO 0CO00IO CTa€
JIOAWHA, CTaBIATH TNiepe] HaMH 3aBIaHHS
MiATOTYBaTH MAi€3aTHOrO, KOHKYPEHTHOCIPO-
MOXXHOTO BHITyCKHHUKA, SIKHIl Ma€ TIEPCIIEKTHBH 1
3poOUTH CBOIO YCHIIIHY Kap’epy. bo #oro ycmix,
Horo kap’epa - ycmix (akynpTeTy, YHiBepCHTe-
Ty, ACPKaBH.

HICJIAMOBA ABO OBCTABUHH MOI'O
JAEKAHCTBA

[licns mpuiHATTS pilleHHs 0po  Biapo-
JDKEHHS MEIMYHOI OCBITH MepesA KepiBHULITBOM
VYHiBepcuTeTy TOBCTalO 3aBAAaHHS IOLIYKY
KaHIUIATypu Ha mocaay JekaHa. Bubip Bmas
Ha MeHe. MOXJIMBO TOMY, 1110, OKPIM MEAUYHO-
0, 3aKiHYMB MEXaHIKO-MaTeMaTHYHUN (aKyib-
Ter, XapKiBCbKOTO YHIBEPCUTETY.

Jo npuiiHATOI Tpomo3uuii 3  PiTHUM
YHIBEPCHUTETOM MEHE Ha TOW 4Yac HImo He
MoB’s13yBasio. Mol HayKoBi JOCHiKEHHS - IIe
pO3poOKa Ta BIPOBAKEHHS B MEIAHWLHUHY, TO-
JIOBHUM YHHOM KapHioJIOrito, TEXHOJIOTiH Ha
0a3i MaTeMaTUYHOTO MOJETIOBAHHA. AUl CIIiB-
MpainoBaB s HA TOW 4Yac Juiie 3 mpodecopom
B.4. Kantopom 3 [HCcTUTYTY mpobieM Mamu-
HoOynyBanHa AH VYkpainu.

[Mpono3uiis 3a Tene)OHOM HaAIAILIA Bix
pekropa YHiBepcutery npogecopa IBana Tapa-
nmoBa 4epe3 npodecopa Bikropa Jlememiko. Tu-
XKJIeHb Ha po3aymu. HacudeHe cminkyBaHHA 3
Jpy3sMH, OUTBIIICTD 3 SKMX MOTIM PO3ALUTHIIA 3i
MHOIO JIOJI0, TIOB’si3aHy 3 (axynbpreroM. Bupi-
magbHUM OyB BIUIMB MOTO BUHTEINS aKaJIeMika
JIto6oBi Manoi. I ock 51 y pekropa yHIBEpCUTETY.
Oxpim B. Jlememko, Tam 1ie jaekaH O0ioyioriv-
Horo ¢akynbprery Bacunbs ['mymenko. omo-
BISIEMOCS, IO pO3MOYHEMYy IMpoby 3 MOro
cymicHulTBa. Ane cknsHka ‘“Hamoneony” Ha
TOJIOAHUN NUTYHOK, 1 B. Jlemeniko HaquKTOBYE
MEHi MOIO X 3asiBYy... Ha ocHOBHe micie pobo-

Tu. PosnounnaTtu npuitniocs 3 “ayns”. ['pyna
CTYIICHTIB, fIKi MaJyd BHBYaTH MCAWIUHY, BXKE
MiBpPOKY “Bpi3ajiucs’”’ 4¥ HE B HAHUMCTIII Mpo-
Onemu 6iojorii. MeIuIHOIO 1 He maxJIo.

CraHOBJIEHHS Ta PO3BUTOK (PaKyyIbTeTy
BinOyBajucs 4i HE y HallBakui yacH He3alex-
HoOCTl YKpaiHu. I[enpeci;l i Take iHme. KoxeH 3
Hac Blz[quae e Ha “cBoill mKipi”. Ane mist da-
KyJIbTE€TY 1 IUI1 MEHe, SK JeKaHa OCOOJHBO,
HallBa)KYMMH OyJIM 4acH 30BCIM JTaJieKi Bif 3ra-
NaHux mOpuyuH. [IpUuMH YUCTO MOpAIBHOTO
wiany. [lonpu HezanexHicTs Ykpainu, 1i gemo-
KpaTH4Hi 3aBOIOBaHHsI, MpuiiHATY KoHCTHTYLIIO
Ta MIKOHCTUTYIiNHI akti, MO3 po3noyano
mKBaJILHUI 00cTpimn MiHocBiTH Ta VYHiBep-
CHTETy 3 METOI0, PO3YyMilo, ‘“3piBHATH 13 3eM-
Je0” TpaBO KIACHYHOTO YHIBEPCHUTETY Ha
BIJPO/DKEHHS B CBOIX IeHAaTax 3HUIIEHOI B
HbOMY OUIBIIIOBUKAaMH MEIUYHOI OCBITH. AJe
3rajiaHi oOCTaBMHM - 1€ Hallla HEeNpHUCTYNHa
(dbopTens i MU BUCTOSUIIH.

dakynpTeT He MpocTo icHye. BiH ycmimHO
PO3BUBA€ETHCA, ... BUTprMaB He OfHY cepilo3Hy
MepeBipKy Ha BUKOHAHHA YMOB JIIICH3YBAaHHS.
Hac mumm mepeBipkamu rapTyBaiu, poOMIn
CHJIBHIIIMMH 1 BOEBHEHIMMH. PesympraT —
YHIBEPCUTET aKpeAMTOBAaHWH 3 MEAMLMHU Ha
HaWOUTBIT MOXITUBUE TepMiH - 10 2009 poky.

Hesposymina, 6e3mincraBHa 60poThOa rasiia
yac. Ane Oysu i MO3UTHBHI MOMEHTH. Bussuio-
cs, 10 sI BXKE HE TaKWMW 1 TIOraHWM MyOIIKCT.
Moi cTaTrTi Ha 3axHCT KIAaCH4YHOI YyHiBepCH-
TETChKOI MEIMYHOI OCBITH MOOAYMIM CBIT Yy
HEHTPAIbHUX TEPIOANYHUX BHIAHHAX [3-7]. Ix,
Terep 3Ha0 TOYHO, YUTAIU 1 YNTAIOTh Ha HaM-
BULIMX MMAOIsIX Biagu. 3 HHUMH JIOBOIUTHCS
paxyBaTucs. A OKpiM TOro, Maio 4YyIOBHH Ma-
Tepian 10 MeMyapiB. OcoONIHMBO IMICHS TOTO, K
Maiixke 8 MicsaiiB nmonpamoBaB y MO3 pagHu-
koM MiHicTtpa. 3 IIMM JOCBiIOM MOIUIABCS
“danTa3iIMU Ha TeMy pagHuka” [8].

Croroani Biz[pozpi(eHOMy (bakynabpTeTy BOCH-
Muil pik. Maemo tpu ycmmHHx Bumycku. [lne-
KaeMo CBOIX BMXOBaHIIB. Ix Hebarato. AJe mmie
KiIbKa BHUIYCKiB, 1 Halli MOJOIi CremiallicTu
BaroMo JOMOBHSTH JIKapChbKy T'POMAaACHKICTD i
COPUATHMYTh 1i MOJANbUIA BHUKIIOYHO MO3HU-
TUBHII CTPYKTYpOBaHOCTi. 3HA4YWTh, i IOKpa-
LIEHHIO MEAWLMHH, OXOPOHHU 3JI0pPOB’sl B KpaiHi.

M#u mpamioemMo Ha Hally JAep:KaBy, Ha OXO-
POHY 3II0pOB’S Hally, Ha Ham Hapod. Mu pos-
paxoByeMO Ha TOPO3YMIHHS Ta CHiBOpPAaLIo 3
MO3. Mae nepeMortTi OEMOKpaTHYHE, KOHCT-
pYKTHBHE MucleHHsa. Llpomy cmpusie HoBa,
Binpomkena Ykpaina. Ilo iHmomy mpocto He
mae Oyrtu. [Ipuiimos yac 30upatu kamins. 1o
710 MEHE 0COOHCTO, HE MIKOJYI0, 00 Iaciu-
BUI [IUM HECHOKIMJIMBHM JIEKaHCTBOM.
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GAKVJIBTET KAK ®AKVYIJIIBTET? HET, 3SHAYUUTEJIbBHO JIYUIIE!
(ucmopuueckuii ouepk)

S6nyqyanckuit H. .
Jlexan daxynbreTa (hyHIaMEHTaIbHONW MEIUIIMHBI XapbKOBCKOTO HAIIMOHAJILHOTO YHUBEPCHUTETA
nM. B.H. Kapazuna

PE3IOME

C npuoOperenrieM Y KpanHOH HE3aBHCHMOCTH BOCCTaHOBMIIACH 0Opa30oBaTeNbHasl JACSATEIFHOCTh XapbhKo-
BCKOr0 HalMoHanbHOro yHusepcurera uMm. B. H. Kapasuna B menunune. Mctopuueckue KOpHH U COBPEMEH-
HOCTh TIOJ'OTOBKM Bpauyei B YHHUBEPCHUTETE — Te€Ma CTaThH. | JlaBHas waes — MEIUIMHCKOE 00pa30oBaHUE B
VYkpauHe JOIKHO BEpHYThCs B 00pa3oBaTenbHyto cpeny. KoHdaukr uatepecos, Korna B OJJHOM CEKTOpE KOH-
LEHTPUPYIOTCS MEIULMHCKOE 00pa30BaHME M 3][PAaBOOXPAHEHHE, MCUYE3HET. BBIMIpaloT Bce, Mpexie BCEro
HaceleHue YKpauHbl. 3HA4UTh, CTPaHa B LEJIOM

K/TIOYEBBIE CJIOBA: uctopusi, MEIHUITTHA

USUAL MEDICAL DEPARTMENT? NO, MUCH BETTER!
(historical review)

Yabluchansky M.I.
Dean of School of Fundamental Medicine, Kharkov National V.N. Karazin University

SUMMARY

The medical education activity of the Karazin Kharkiv National University was renewed with the
Ukraine becoming an independent state. Historical roots and the actuality of the University medical educa-
tion is the topic of the article. The main idea is that medical education in the Ukraine should turn toward the
educational sphere. In this way the conflict of the interests caused by concentration in one place both the
medical education and health care will disappear. This is going to be profit for everyone and for ordinary
citizen in the first place. This means that whole country will be benefited

KEY WORDS: history, medicine
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T'MHEKOJIOTHYECKASI DHAOKPUHOJIOTUS: UCTOPUYECKHUI

OYEPK

(Mexuus 11 OyIylIUX aKyllIepOB-THHEKOJI0I0B)

I'pumenxo O.B., Jlaxno U.B.

XapBKOBCKaH MCAUMIIMHCKas aKaaCMus IMOCICIUIITIOMHOIO O6pa3OBaHI/IH, XapLKOBCKI/Iﬁ HanuoHallb-

Hbll yHuBepcureT uM. B.H.Kapaszuna

PE3IOME

[IpuBenen 0030p BaKHEHIIMX OTKPBHITHH MO aHATOMUHM W (PU3MOJOTHM >KEHCKOH PENnpoayKTHBHOM
cdepsl Ha ITyTH K COBPEMEHHOMY COCTOSIHUIO THMHEKOJIOTHUECKOH HJOKPUHOJIOTHH.

K/TIOYEBBIE CJIOBA: runotanaMo-TUNO(GHU3apHO-IUYHAKOBAs CHUCTEMa, TOPMOHBI, PETyJSTOpHBIE

MCXaHHU3MBbI

Hcrtopuss kak mpukiagHas IUCHUIIMHA
YXOAMUT Ha3aJ HAaCTOJNBKO AaleKo, HACKOJIbKO
3TO HEOOXOOUMO [UIsl JIy4lIero MOHWMaHHs
cerogHAmHed cutyanuu. [losTomMy maHHBIN
0030p mpencraBisieT co00i CKPOMHYIO TIO-
OBITKY TPOCIEOUTh CMEHY B3TJSI0B Ha
(GYyHKIMOHUPOBAHNE XEHCKOHW MOJIOBOH ce-
PBI C TOXPUCTHAHCKOHN 3PHI 10 HAIIUX JHEH.

Oten memuuuHbl ['unnokpar (460-377 r.1.
10 H.3.) CUMTAN, YTO SIMYHUKHU SBISIOTCS aHa-
JIOTOM MYKCKMX TECTHKYI M NPOAYLHUPYIOT
cems. Apucrorens (384-322 rr. mo H.3.) OBLI
He coryiaceH ¢ ['mmmokpaTom, ykas3eiBas, 4TO
«MyKcKoe Hauao SBISETCS OEHCTBYIOIUM H
aKTHBHBIM, & JKEHCKOE... TTaCCUBHBIM, MO3TO-
My TO, YTO KCHIIMHA MPHUOaBILET K UYeloBe-
YEeCKOMY CEMEHH HeE SBISIETCA CEMEHEM, a Ma-
TEpHaNoM, Ha KOTOPBIH ceMsi BO3ACHCTBYETY.
Iepodun u3 Xanuenona, npoxuBas B AJek-
CaHIpPUH B TIEPBON MOJIOBHHE TPETHETO CTOJIE-
THS AO H.J., BIIEPBBIC B HCTOPHH MyOIUIHO
BBIMIOJTHUIT BCKPBITHE 4YENOBEYECKOTO Tela.
OH Takxe BIEpBbIC NMPAaBUILHO OMHUCAT pas-
MeIlleHUuEe, aHATOMHYECKUE CBS3KH SHUYHHKOB
U JJaXKe UX CTPYKTYpY, Ha3bIBasi MX KEHCKUMH
andykamMu. OZHAKO TepBOE JETalbHOE OMuca-
HUE SUYHUKOB mnpuHamiexut CopaHycy us
Odeca (98-138 rr. mo H.3.) [21]. Tonkko ye-
pe3 TONTOPHl THICSYM JET B OecCMEPTHOM
tpyae “De Humani Corporis Fabrica” (1543)
Angpeit Beszanuii ommcan ocHOBHBIE (YHK-
UOHAIbHBIE CAUHULBI SHYHHUKA — (DOIITUKYT
u KENTOoe TeNno, BHIMOJIHUB ayTOICHIO TpyIa
18-neTHert neBymku B bproccene [22]. Hesa-
nmoiro o Besamus mumnanen JKam Marteo ne
lapau BBEN B HAyKy TEPMHUH «IUYHUKN», TPH
9TOM CpaBHUBAas UX C NTUYBUMHU sSHLAMH.
HeranbHoe 1 4€TKOE omucaHue (OIITUKYNa H
xénrtoro Tena Brepssie nak Penve ne ['paad B
pabore “De Mullerium Organis Generatoni
Invservientionibus”, kortopas Oblna omy0u-
koBaHa B 1672 rony [10].

OJHOBpPEMEHHO C HECOMHEHHBIM Iporpec-
COM B H3y4eHUH MOPHOPYHKIUOHAIBHBIX
0cOOEGHHOCTEH KEHCKUX TOHAJ OBIIM JOCTHUT-

HYTBl pa3HOOOpa3HbIE YCIEXH B HEKOTOPBIX
JedeOHBIX BO3ACHCTBUIX MPH PAJC THHEKOJIO-
rudeckux 3aboseBaHuii. VHTEepecHO oTMe-
TUTH, 4YTO UX 3P PekT ObT 3auacTyro HEOOb-
SICHUM BBUJY HEAOCTaTOYHOTO YPOBHS 3Ha-
Hui. Pycckuii mape Ilerp 1 Obln u3BecTeH
cBOEH 3a00TOH O 310POBBE KCHIUIUH, HIMPOKO
NpPaKTUKys Tps3eleueHue I 03J0POBIEHUS
BepHomoananubix. Cornacuo «Yxkazy o Jlu-
MeLKe» rocylaphb MOBeNeN OTKPHITH bazaep-
ckue 0aHW, B KOTOPBIX OBLIM HCIONB30BAHEI
neneOHble CBOMCTBa TIpsi3edl HpH paccTpoit-
CTBaxX MEHCTPyaJbHOH (QYHKLUHH, BOCHAJH-
TENbHBIX 3a00JEBAHUSX, KIMMAKTEPHUYECKOM
CUHJPOME U CHHJIPOME IMPEXKIEBPEMEHHOTO
HCTOIIECHUS SUYHUKOB [3].

VYuéHble U IeATenn KyIbTypbl CPEHEBEKO-
Bbsl OOJBIIYIO pONb B (YHKIUOHHMPOBAHHUH
AKEHCKOr0 OpraHu3Ma OTBOJMIIM LIUTOBUIHON
xeneze. XyHOKHUKM 4acTo H300paxkand Ha
MOpTpeTax KEHIIUH C 3000M, KakK, HallpuMep,
Pomxep Bam nep Beiimen (1399-1464) na
cBOEM Hu3BeCTHOM mojoTHe «CBsaToil Jlyka,
pucyroomuii 6oromartepp». Tomac Yoprow,
JIaBIIMH jKeJe3e Ha3BaHWE LIUTOBUAHOH, MU-
cax: «OHa BO MHOroM MNpHAAET IIee OKpYyr-
JIOCTh M KPAacoTy, 3aloJHAs CBOOOJHOE IMpPO-
CTPaHCTBO BOKPYr TOpPTaHH, HPHUKPBIBas H
crnaxuBasi e€ BBHICTYNAIONIME YacTH, 0coOeH-
HO y KCHIIWH, Y KOTOPBIX UMEHHO IMO3TOMY
xKeneza UMeeT OONIbIINE pa3Mephl, YTO JeNaeT
WX IIer0 OoJiee U3SAIIHOW M MpeKpacHon» [5].

Hauano 3psl MUKpPOCKOIINH BBIBEIO YUEHUE
0 AMYHUKaX Ha KaYeCTBEHHO HOBBIH yPOBCHbD.
Mapuenno Mansnuru B 1686 rogy He TOIBKO
nan KEITOMY TEly €ro COBPEMEHHOE Ha3Ba-
HHE, HO U YCTaHOBUJ, YTO OHO NMPHUCYTCTBYET
B SIMYHMKaX Kak OepeMEHHBIX, TaKk U Hebepe-
MEHHBIX JXMBOTHBIX. OH BIEpBBIE 3aMETHUI,
9T0 (DONIUKYT HE MOKUAAET SHYHHK, a CIIy-
JKHUT JJIsI 3aIUTHI IHIEKIETOK [9].

[TepBas maTonorus sSMYHUKA (IEPMOUITHAS
kucta) Obuta onmucaHa MoTwbio bpeiinmem B
1789 rony, a mepBoe XMpPYpruueckoe BMeIla-
TENHCTBO (OBApPUAIKTOMHS) OBLIO BBHITIOTHEHO



Enpanmom Mak Jlaysnom B 1809 roay [12].

Cpenu caMbIX BaKHBIX OTKDPBITHH B THHE-
KOJOTHHM OTAENBbHO CTOMT NPHU3HAHHUE CEKpe-
TOPHOW aKTUBHOCTH SHMYHUKOB U OCO3HAHUE
BaXXHOCTH OBapHaJbHBIX TOPMOHOB Il HOP-
MaJIbHOTO (YHKIMOHUPOBAHUS OpTraHU3Ma.
XOTsl AKCKpETOpHasi NEATeNbHOCTh SIMYHUKOB
(mpomykuus sIexneTok) Oblma Onectsmie
nporeMoHcTpupoBaHa BaH baiiepom B 1827
roay, A0Ka3aTh HX HMHKPETOPHYIO JesATENb-
HOCTb 0Ka3aJIoCch KyJaa cioxuee [21].

B cepenune XIX Beka OBIIIO YCTAHOBIICHO,
YTO TMPEXOMASINNE HAPYINICHUS (YHKIHH SHUY-
HHUKOB SIBJISIOTCS OJHOM W3 OCHOBHBIX MpPH-
YuH OecIuiofus y AoMaimHero ckora [5]. Be-
tepuHap XKuok B 1898 roay, ocHOBBIBasiCh Ha
MOJIYBEKOBOW OIBIT MPAaKTUYECKUX HAOII0JIe-
HUH, JO0Ka3aj, 4YTO MaHyalbHOE pa3pyllcHUE
MEePCUCTUPYIONIUX KENTHIX TET BOCCTAHABIIU-
BaeT AJI0BOCTHh KOPOB.

[MonsaTHO, YTO CyOCTaHIMHU, BBIPAOATHI-
BaeMbIe KENTBHIM TEIOM, TOPMO3ST Pa3BUTHE
¢dbonnukynoB. YnaneHue WU MeXaHUYecKas
JNECTPYKIUS KENTOTO Tela MyTEM pas3JaaBiiu-
BaHUS TallbIlaMU CPa3y K€ BBI3BIBACT TCUKY
[12]. HesaBucumo ot JKdoka, aHaToM Wu3
Omuubypra, bepn onmwmcan dakt momaBicHUE
OBYJISIIIUM Y BBICHIMX MJICKOIMMHUTAIOIUAX BO
BpeMsi OepeMeHHOCTH. B To ke camoe Bpems
TUCTOJIOT M3 YyHHBepcuTeTa Tropojaa Houcu
[IpenaHT ycTaHOBUI U 000CHOBAJ DHIOKPUH-
HyI0 QyHKIUIO xéxtoro Tena. OH Takxe Je-
TAJU3UPOBANl TPUUYNHBI CYIPECCHU OBYIISIITUU
BO Bpemsi OepemeHHoctu. OAHAKO YCHIHS
y4E€HBIX OBLTH HANpaBJICHBI HE TOJIHKO Ha JKH-
BOTHBI MUp, HO U Ha MOJTBEPKJCHUE YCTa-
HOBJICHHBIX 3aKOHOMEPHOCTEH y mrojaeit [5].

B 1896 romy Kunaysp E. omybnukoBan
CBOU BBIBOJBI O TOM, YTO «TPAHCILIAHTAILIHS
SUYHUKOB TMPEMSATCTBYET aTpo@uu MAaTKH,
KOTOpasi 0OOBIYHO BO3HHUKAET IOCJE yHAJCHHS
SUYHUKOBY». ODKCICPUMEHTHI MOKa3alld, YTO
SMYHUKH, OYEBHJIHO, 00JaJal0T CEKPETOPHOU
aAKTUBHOCTBIO, & MX MPOAYKTHI, NEHCTBYIO Ue-
pe3 KpoBb, MOAAEPKUBAIOT HOPMAIbHOE CO-
cTosiHue mojoBoM cuctemsl [15]. Torga xe
beiinuc B. n Crapnunr E. BBenu mnonsATHE
«TOPMOH», KOTOpOE€ OBIIO ONpEeAe]eHO Kak
aKTMBHOE BEIIECTBO, CEKPETHpYIOLIEECS B
KPOBb MIIM TKaHEBYIO XHAKOCTb 0ECIPOTOKO-
BBIMU WJIM SHAOKPUHHBIMU >xenesamu [7]. C
39TOTO0 MOMEHTa T'MHEKOJOTHYecKas JHIOKpH-
HOJIOTUS  TONy4mJia OBICTpOE pa3BUTHE.
@®penkens B 1903 u 1910 rr. mybnukyer pe-
3yJAbTATBl DKCIIEPUMEHTANTBHBIX HCCIIEI0Ba-
HHM, KOTOpBIE AEMOHCTPUPYIOT BO3HHKHOBE-
HUe abopTa Mociie XUPYPTruIecKoro yaaleHus
xénrtoro Tena [13]. BopH mnepBEIM Ha3Baml
KENTOE TENO JIHAOKPUHHOW >Kene3od, (QyHK-
LMOHUPOBAHUE KOTOPOM MOINEPKUBAET pa3-
ButHe OepemeHHocTH. CHpaBEAIUBOCTH €r0
YTBEPKACHUSA O TOM, UTO «CEKPET CIM3UCTOU
000JIOYKH MAaTKH TMOJABIISIET JEATEIbHOCTh

XKENTOro Tenay», Oblsla MOATBEPXKACHA 3HAYH-
TETbHO TO3KE B TCOPHUH «Kademneil» Apmana
Yamno [5]. B 1907 roay Jle6, yuenuk bopha,
pa3BUI yuyeHHE CBOETO0 HaCTaBHHKA, JOKa3aB,
YTO TOPMOH JKEITOTO Tena MOATOTaBIMBACT
MaTKy K HHJALHH OIUIOAOTBOPEHHOW siiLe-
kinerku [21]. Hezaponro no storo, B 1904 ro-
ny Jxon 'anpbaH mpoBEN opurnHaIbHOE UC-
clenoBaHUE, B KOTOPOM OBIJIO YCTaHOBJEHO,
YTO TMOAKOXKHAs TPAHCIUIAHTAIUS SHYHUKA
KaCTpUPOBAaHHOM HEMOJIOBO3PENON MOpPCKOH
CBHHKE MPHUBOAUT K HOPMAJBHOMY MOJIOBOMY
CO3PEBAaHUIO, U, CIEAOBATEINbHO, BHYTPECHHSISA
CeKpeuusl SUYHUKOB PYKOBOJIUT CO3PEBaAHUEM
nojoBbix opraHoB [18]. B 1912 rony Annep
NPOJEMOHCTPUPOBA BO3pacTaHUE IOJIOBOH
aKTHUBHOCTH CaMOK MOCIIE BBEICHUS DKCTPAK-
Ta sSUYHUKa. TakuM oOpa3oM, A OKOHYa-
TENbHOW HIEHTU(PUKAIUU SUYHUKOBBIX TOP-
MOHOB HE XBAaTajl0 TOJBKO TEXHUYECKOW BO3-
MOKHOCTH BBIJICIHTh MX B OYHIIEHHOM BHJE
[12].

OOHOBpPEMEHHO C MJIOAOTBOPHBIM IMMOUCKOM
B o0nacTu u3ydeHHs (YHKUUH >KEHCKOH Imo-
J0BOH cdepbl OblT 0OHAPYKEH PANl YHUKAIb-
HBIX 9(Q{QeKTOB, CHIIPaBMIMX 3HAYUTEIHHYIO
ponb B KHM3HU uenoBeyecTBa. «PasButme
TOPMOHAJIBHOM KOHTpaleniuu — OJHO U3 ca-
MBIX BaxXHBIX coObITUH XX Beka. OHa Ha-
npaBlieHa M JEHCTBYET ONOCPEAOBAHHO Ha
MOpajbHbIE, COLHMAIbHBIE U APYTHE KYIbTYyp-
HbI€ IIEHHOCTH, POCT HApPOJOHACEIEHHUS U OK-
pPYXaloUyl cpefy; Mo CyTH CBOEH MPOTHBO-
pEUUT caMOd MPUPOJE YelOBEKa, OCTaBIssA
UCTOpUKAaM OyIyIIero BO3MOXHOCTH OIEHH-
BaTb». OJTa ¢paza M3 JOKJIaga MO HCTOPHH
koHTpauenuuu [onpasuxep u Pynens (mepe-
BOJA aBTOPOB) Ha | KOH{epeHIUU MO pa3BU-
THIO HapojoHaceneHus B byxapecre (1974
r.). BmepBble OCHOBHOW NPUHIUI TOPMO-
HaJbHOM KOHTpauenuuu OB yCTaHOBJICH
aBcTpuiickuMm Qusnonorom Jlroasurom Xa-
Ooepnanarom. B 1919 romy oH BbI3Bam Bpe-
MeHHoe Oecrioane y GepTHIIbHBIX TalUEeHTOK
MOJKOXHOW TpaHCIUIaHTalued SUYHUKOB Oe-
pemenHbIX kponpuux. K 1931 rony ero naen
UMeNH JalbHelllee pa3BUTHE, YTO HAILIO
BBIpa)XXCHHE B J0Ka3aTeNbCTBE KOHTpalel-
TUBHBIX CBOWCTB OSKCTPAaKTOB IUIALIEHTHl U
SAUYHUKOB. OTO OBIJIO CPOJHU PEBONIOLHUU.
Ero mepy npuHanieXuT Takke TEPMUH «KOH-
TPOJb POXKAAEMOCTH». OTOT TEPMHUH HMEET
OTIPEJEIIEHHOE COLMAIbHOE 3HAUYEHHE, IEMOH-
CTpUpYsl HaM 3aMedyaTeNbHBIA NpUMEp Kak
HayKa MOXET YIOBIETBODSTH 3ampocaMm 00-
mectBa. XabepnanAt paboTan Hall cCO3TaHUEM
TkaHeBoro mnpemapata ‘“‘Infecundin”, cocras
KOTOpOro ocTajcid Heu3BecTHbIM. Yepe3 35
JeT TMOCJIEe CMEPTH BBIAAIOLIETOCS YYEHOIO
nepBblii B EBpore opanbHBIM KOHTpPAIENTHUB,
BoinymeHHslii AO  “Gedeon Richter”, Obin
Ha3BaH B maMATh o HeM “Infecundin” [5].

CtpemiieHnE K MOHMMAaHUIO LUKIHMYHOCTH



(GYHKIMOHMPOBAHHUS JKEHCKHX CEKCYalbHBIX
CTPYKTYp NPHUBENO K OTKPHITHIO psiaa QyHIa-
MEHTAJIBHBIX METO/NOB JUAarHOCTUKH, 3Hade-
HHE KOTOPBIX COXpaHSETCS N0 HAaCTOALIErOo
BpeMeHu. B 1917 rony Crokapa K. u Ilana-
Hukonay ['.H. omucanu u3MEHEHHs CIU3U-
CTOI 00O0JOYKM BIaraiuila B 3aBUCUMOCTH OT
¢$a3pl MEHCTPYalbHOTO IHUKJIA, YTO JIETJIO B
OCHOBY TOPMOHAJIBHOW  KOJBIOLHUTOJIOTHMHU
[20], a B 1937 rony Pox u bapnertr nmpenio-
KUIU ONPENeNsITh CTAAMI0 OBAapHAIbHOIO
nukia nytem Owomcum sHAoMeTpus. C mo-
MOIIIbI0 3TOro Meroaa Herep HarmsamHo mpo-
JEMOHCTPHUPOBAJI KOPPENATUBHBIE U3MEHEHUA
9HJIOMETPHS B COOTBETCTBUM C OBApHAIbHBIM
nUKIoM [5].

B 1923 roay Annen u Jlo#3u npoaeMoH-
CTPUPOBANM BIMSIHHE DJKCTPakTa (OIIUKY-
JSPHON KUIKOCTH Ha MOP(OJIOTHYECKUE H3-
MEHEHHS CIM3UCTOH O0O0JOYKM Bllaramumia y
caMoK Mblmed, a B 1927 rogy Kopuep n An-
JIeH BBIAENuIN nporectepoH. OHM ke B 1929
rojly 4eTKo YyKa3alhl Ha MECTO MNPOAYKIHHU
3CTpOreHoB (rpaadoB QoinuKyna) U mporec-
tepona (xk&nroe Teno) [6, 9].

[TapannenbHo ¢ TEOPETHUECKUMH pas3pa-
0O0TKaMH BBIMONHINCH U PabOTHl MpaKTHUe-
CKOM HaINpaBJIEHHOCTH, CpPeAW KOTOPBIX Of-
HOHM U3 caMBIX Ba)XHBIX CIEAYET CUMTATh CTa-
ThIO THUHEKoJdoroB wu3 Ywukaro HWpsuHra
Ireiina n Maiikna JleBeHTans «AMeHoped,
CBsI3aHHAsl C JBYCTOPOHHHUMHU TIOJUKHUCTO3-
HBIMU auyHuKamu» [19]. CormacHo nepBouc-
TOYHHUKY NMOJIUKHUCTO3 SMUYHUKOB — 3TO «HEpe-
TYJISAPHOCTh MECSYHBIX, BKIIOYas aMEHOPEIO,
Oecrimogue, THPCYTH3M, HECKOJIBKO 3aMel-
JIEHHOE Pa3BUTHE MOJIOYHBIX JKEJe3 U OXKHUpe-
Hue». [lo naHHBIM aBTOpPOB, KIMHOBHAHAS
pe3eKuus yayyliala COCTOSHHE OOJNBHBIX U
NpPUBOAMIA K BO30OHOBIECHUIO HOPMallbHOTO
MEHCTPYyalbHOTO LHKJA.

brnarogaps otkpeiTio AmreiiMmom b. u
Honaexom C. B 1927 romy XOpHOHHYECKOTO
roHajgoTponuHa (ImoKazaHo, YyTo Moua Oepe-
MEHHBIX COJEPKHUT JaHHBIH TOPMOH B 0OJb-
IIOM KOJIUYECTBE) CTAJI0 BO3MOKHBIM ITPOBeE-
neHue OWOIOTMYEecKOro TecTa Ha OepeMeH-
HOCTb, KOTOPBIHM €llle HeITaBHO IIMPOKO MpHU-
MEHSJIM B aKylIepCKUX KIMHUKax [23]. ABTO-
pel Obutn ynoctoeHbl HoGeneBckoil mpemuu
BMECTE C JpyruM HuccienoareneMm CMUTOM
I1.LE, xoropeiii omucan ¢OITUKYIOCTUMYIHU-
Pyl U JMIOTEMHU3UPYIOIIHH TOPMOHBI
[18].

HoBoii Bexoil B m3ydueHUun (QpyHKIHOHAb-
HBIX CBOMCTB SSIMYHUKOB CTaJId HCCIEIOBaHHUA,
MpPOBEACHHBIE IIBEACKMM Y4YEHBIM beHTOM
®anskoM. B 1959 rony bent ®anbk BhICTY-
nun ¢ pokiaanom «Mcmonp3oBaHME MHKpPO-
TPAaHCIUIAHTATOB [UISl OIpEAENeHUs MecTa
MNPOAYKIIMU ACTPOTEHOB B SAUYHHUKAX KPBICH
Ha MEIULHUHCKOM (aKyJIbTeTe YHUBEPCUTETA
ropoga Jlynn, B KoTopoM yOeAHTENbHO TOKa-

3all, YTO CEKpeUHsl ICTPOTCHOB MPOUCXOIUT
TOJILKO B TpaHCIIAHTAaTaX, COAEpPKaIINX
KIETKH TeKa MHTEpPHA W MHTEPCTULHANIbHBIC
KIETKA BMECTE C KJIETKaMHU TpPaHyle3bl WIH
JKEJITOTO Tena (Tak Has3blBaemasl <«JIBYXKJe-
TOYHAasl Teopusa»). Pe3yapTaToM 3TOr0 CTajIO
CO3JaHME TOJ PYKOBOJACTBOM Ouoiora wus
Maccauycerckoro yHuBepcutera [ 'peropu
[lunkyc mepBOTO B MHpE OpalbHOTO KOHTpa-
LENTUBA, KOTOPBIM MOJ Ha3BaHUEM «DHOBHUI»
obu1 B 1960 romy pekoMeHAOBaH K MpHUMEHe-
nuto B CIIA [17].

B mocnenyromemM BHUMaHUE YYEHBIX OBLIO
CKOHIEHTPUPOBAHO HA HM3YYCHHH LEHTPAJb-
HBIX MEXaHH3MOB PETryJISUU PEHpPOIYKTHB-
Hot dynkiuu. Ilocne orkpeitus ®CI u JIT'
NPUOPUTETHBIMU CTaJH HMCCIEAOBAHHS PEry-
nupytouie QyHKIMN KOPHI TOJTOBHOTO MO3ra,
runoranaMmyca u runodusa. Ux neranbHOe
M3Y4YeHHE [AJ0 3HAYMUTEIbHBIC PEe3yJIbTaThl —
rpynnsl 'emszena K. u bBerremmopda I'. [8,
14] cooOumny 0 MepBHIX YCIEWHBIX CIy4Yasx
WHIYKIUU OBYISIIMU C TOCIEAYIOIIUM Ha-
CTyIJIeHuEM OepeMEeHHOCTH Y JKEHLIMH C T'H-
MOTOHAAOTPONHON AHOBYIALMEH HPH MOMO-
M YeJOBEYECKOro THMO(HU3apHOTO0 TOHAZO-
TponuHa, a Jlionendensy b. ¢ coaBTOpamu
[16] omucanu kiauHHYECKHE 3PQPEKTH TO-
CTMEHOIay3albHOT0 ToHagoTrponuHa. OaHO
U3 TEPBBIX JOKA3aTeNbCTB CYIIECTBOBAHUE
HEHpPOropMOHa, KOTOPBIH PETyIHpPYET CeKpe-
TOPHYIO aKTUBHOCTh TOHAJOTPOMOLMUTOB aje-
Horunogusa OBIIO AaHO HE3aBUCUMO IPYT OT
npyra rpynnamu Mak Kanna (1960) u Xap-
puca (1961). OHM yCTAaHOBHJIH CTHUMYIIH-
pylomui 3 QeKT dKCTpakTa MeIUualbHOU
SMUHEHIUN Ha CEKPELHUI0 JTIOTEHHU3HPYIOIe-
ro ropmoHna [5]. B 1971 roxy B naboparopun
[Hanmu A.B. Obu1 uAeHTUQUIIUPOBAH JCKa-
NeNTUI — PUIU3HHT-(QAKTOpP JIIOTEHHU3H-
PYIOIIEro TOpMOHa. DTO BBIAAIOMIEECS OTKPBI-
THE TOCIHYXUJI0O OCHOBOH AN BBENCHUS
npunnuna “up and down regulating” («ctu-
MYyJIUpYOIasg U MOAABIAIONIAs PETyIALus»),
KOTOPBI Hallesl MPUMEHEHHE B JICYCHUU DH-
JIOMETPHO03a, KIMMaKTEPUUECKOTr0 CHHApPOMA,
SHJIOKPUHHOTO Oecrumoaus [2].

Wneu o HelporyMopalbHBIX CBS3SIX B Op-
raHu3Me BHepBble ObutM BhIpakeHsl [llep-
BuHckuM B.JI. [1]. ABTop coobmmuia o pery-
JUPYIOLIEM B3aMMHOM BIHMSHUU HEPBHOH
CHCTEMBl Ha JeJie3bl BHYTPEHHEH CEeKpeluH,
a TOCIEIHMX HAa TOHYC HEPBHOH CHCTEMBI.
brnronep M. (1954) BBen moHsATHE O HECHEIU-
(¢uYeCKOM JHAOKPUHHOM IICHXOCHHIPOME.
PerynstopHbie BIWSHHS LEHTPaIbHOW HEpPB-
HOM CHUCTEMBl B 3HAYMTEIBHOW Mepe ocyle-
CTBISIIOTCA dYepe3 aJpeHEepruyecKkue Mexa-
HU3MBI, 4TO OBLIO ompezeneHo B Tpyaax Ken-
HoHa (1929), Op6enun JILLA. (1935), Cense
(1972) [2].

Poxnenue B OnxsMckoit 6onpHuIE (AHT-
nus) B 1978 romy neBOYKM MOCHE HCKYCCT-



BEHHOTO OIJIOJOTBOPEHUS SHLIEKIETKH U M-
OpuoOTpaHCIIaHTaUMK OBUIO OTMEYEHO BO
BCEM MHpE KaK Hayajio HOBOM 3pbl BCTIOMOTra-
TEIBHBIX PENPOAYKTHUBHBIX TexHomorui [11].
MeTonHKy 3KCTpaKOpIOpadbHOr0 OMJIOAOTBO-
peHust paszpaboranu yd€Hble MEIUIIMHCKOTO
¢dakynapTera KeMOpHIKCKOrO YHUBEpCUTETA —
¢usmonor DnBapac, ruHekonor baBucrep u
xupypr Crentoy. IlepBriii B Ykpanne nono0-

Bi¢H B 1990 rogy moa pyKOBOJACTBOM aKaje-
muka ['pumienko B.U. [3, 4].

CerogHsi THHEKOJOTHMYECKas HHIOKPHUHO-
JIOTHS MPEACTABIACT COOOW OJHY M3 BasKHEM-
IIUX OTpaciied coBpeMeHHOW MeauuuHbl. O-
HaKoO Tporpecc B 3Toi obnacTu TpedyeT co3-
JaHWUS TPUHIIUIHAIHLHO HOBOH METOMOIOTH-
yecKol 0a3bpl, HAIMYUs BHICOKOTOYHOM amma-
paTypsl U HPEIU3HOHHBIX METOJO0B HCCIEIO-

HBIN yna‘lHHﬁ SKCIICPUMCHT OBLI OCyHmIeCT- BaHU.
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THEKOJIOTTYHA EHJAOKPUHOJIOIISI: ICTOPUYHUIA HAPUC
(1exuis 1 MaHOyTHIX aKyLIepiB-TiHeK0JIOrIB)

I'pumenxo O.B., JIaxHo 1.B.
XapkiBchka MEIMYHA aKaJeMisl MiCISTUITIOMHOI OCBITH, XapKiBCHKUI HAIliOHATBHUHN YHIBEPCHUTET M.
B.H. Kapasina

PE3IOME

HpI/IBCIIGHO OrJjisag HaI/IBa)KJ'II/IBIHH/IX Bl,HKpI/ITTlB 3 a”HaTtoMii Ta (1)1310J'IOF11 JKIHOYOT perOﬂyKTI/IBHOI
C(l)epI/I Ha NUUIXY J0 CYy4aCHOI'O CTaHy TriHEKOJIOT1YHOT CHAOKPHUHOJIOT11.

K/TIO490BI CJIOBA: rinoranamo-rinodizapHo-s€4YHUKOBA CHCTEMa, TOPMOHH, PETYISTOPHI MEXaHi3-
MH

GYNECOLOGICAL ENDOCRINOLOGY: A HISTORICAL REVIEW
(lecture for future obstetricians and gynecologists)

Grischenko O.V., Lakhno I.V.
Medical academy for postgraduated education, Kharkov, Kharkov National V.N. Karazin University

SUMMARY

A review of the most important discoveries of female reproductive anatomy and physiology on the
way to current status of gynecological endocrinology.

KEY WORDS: hypothalamic-hypophyseal-ovarian system, hormones, regulatory mechanisms.
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PERMEABILITY OF BLOOD BRAIN BARRIER FOR
CARDIOTROPIC SUBSTANCES UNDER HYPOTHERMIA AND
HYPERTENSION

Babijchuk V.G.

Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of the
Ukraine, Kharkov

SUMMARY

It has been shown that under hypothermia conditions the interactions between central and autonomous
contours of cardiac activity regulation can be significantly changed, therefore the probability of paradoxical
reactions of an organism to application of cardiotropic preparations increases. The change of a sign of
chronotropic effect of cathecholamines (CA) and acethylcholine (AC) under hypothermia in a great extent is
substantiated by an increase of blood brain barrier (BBB) permeability, that should be taken for
consideration in practical medicine. Besides therapeutic cooling regimens contribute to a recovery of
impaired rhythmicity of functioning of nerve and cardiovascular systems, in particular under conditions of
emotional stress, that is one main causes of human disease appearing.

KEY WORDS: central nervous system, cardiovascular system, hypothermia, rhythmic old effects, catechola-

mines, blood brain barrier, emotional stress

INTRODUCTION

Nowadays it is obvious, that under stresses of
different genesis the BBB permeability consid-
erably increases [1]. In this connection it is very
curious, that the absence of data on BBB func-
tional state in many current conceptions of gen-
eral adaptational syndrome.

As any highly productive scientific idea, the
problem of stress, being classical one, is not al-
ready a dogma [1-3, 6-11]. Thereat the most
general critical remarks were referred to the most
important notion of the conception - about non-
specificity of stressoric reaction. Today the ma-
jority of investigators consider, that neuroendo-
crinic reaction of an organism to truly different
stressors is various. Nevertheless in the stress
theory as an adaptive syndrome with an alternate
domination of catabolic and anabolic processes
is one general for all stressors and in this case
non-specific peculiarity or regularity, that some
authors call as “adaptational process wave-
likeness law” [10]. Practically in any quite a
complete work devoted to the problem of a stress
one can find multiple evidence of a wave-
likeness of adaptational reactions, when the pe-
riod and amplitude of initial rhythm with follow-
ing damping increases, a decrease in this period
with following recovery of initial rhythmicity [9-
11]. It is known, that the term “stress” was
adopted from physics by Kennon and Selier [7].
The maintaining of rhythms complicated hierar-
chy even in a physical system means the pres-
ence of synchronizing mechanism. There is a
sense to suppose, that in mammalians a special
functional system, controlling and directing the
adaptational period rhythmicity in its both spe-
cific and non-specific manifestations (specific

regulation of non-specific “driving” in the setting
points of special homeostasis parameters) was
formed.

Certain temperature variations may be the
most physiological, an adequate stressor for such
a system, because a special role in the regulation
of organism structural and functional rhythmic-
ity belongs to thermosensitive processes,- the
first link in the estimation of the accordance of
chaos and order degree in an organism’s inner
medium and environment [3]. Such a system is
progressively developing in the evolutional proc-
ess and, probably, functioning in a full extent
only in homoiothermal organisms, which gained
with homoiothermia the perception ability of in-
ner medium entropic characteristics, because
thermosensitive mechanisms may be integrated
with the thermostatic ones. Therefore up to the
present time the generally used stress conception
continuing to be based on general principles of
reflex theory (stimulus-response), the majority
of experimental data testify, that stress manifests
as a branched system of an organism’s response
[9-11]. In organization of its rhythmic pattern
from our point of view the BBB participates for
example by means of regulation of blood barrier
balance of para- and sympathomimetics [4, 5]. It
is apparently that of working frequences of
thermoreceptors and BBB resonance frequency
band in the range of second rhythm ultraslow
bioelectric brain activity, determining synchroni-
zation of the functioning of main homeostatic
mechanisms [1,3-5]. Here it is appropriately to
refer to remote, but quite a fundamental work of
Hoff [9], where the author showed his ideas
about the variational character of symptomatic
and parasymptomatic tonus and “complete vege-
tative switching” during different extreme ef-



fects. It is necessary to note, that Hoff does not
make his scheme absolute, by truly assuming the
possibility of complicated dynamics of para- and
the alternation of asympathic reactions depend-
ing on the stimulus intensity and quality, that
find its confirmation in the later works of other
authors [10-13]. Such processes are convenient
to study be means of the example of cardiac and
vascular system at hypothermia, supposing, that
various cooling programs may stimulate differ-
ent versions of sympathic and parasympathic
effects. “Mild” stress of medical hypothermia is
able to start the pendulum of homeostatic reac-
tions stopped by “hard” effect during the adap-
tation failure [1].

An efficient application of medical cranio-
cerebral hypothermia (CCH) during different
pathologies of cardiac and vascular system
stipulates the usage of the complex of medical
substances. However under the conditions of
CCH the interactions of central and autonomous
contours of cardiac activity regulation [1-5] may
considerably change, that increases the possibil-
ity of paradox organism responses to the appli-
cation of cardiotropic preparations. This is stipu-
lated by the fact, that under the autothermal con-
ditions the series of substances, non-penetrating
through BBB, possesses an opposite effect at
systemic and central ways of introduction [5].
An organism cooling causes cardinal rearrange-
ments of brain neurodynamics, resulting in an
increase in BBB permeability. So, on hypother-
mia background the change of signs of CA
bathmo-, dromo-, ino-, tono-, chrono-, car-
diotropic effects [8] and an increase of sympa-
thic effect of substances, possessing manifested
parasympathic effects.

In this connection the effect of norepinephrine
(NE), adrenaline (A), acetylcholine (AC) on the
frequency of cardiac pulsations (CPF) at differ-
ent levels of BBB permeability of cooled brain
after emotional stress.

MATERIALS AND METHODS

Experiments were conducted on white rats of
the mass of 200-250g. Functional state of BBB
was estimated by radioisotopic method at rhyth-
mic hypothermia with the effect frequency 0,1-
0,2 Hz (0,1RH, 0,2RH) and kHz [1, 3-5], that
was carried-out by means of programmable cool-
ing device, designed in the Special Designing and
Productional Bureau with Experimental Unit of
the institute for problems of cryobiology & cry-
omedicine of the National Academy of Sciences
of the Ukraine. Rhythmical hypothermia was
conducted by means of the set-up, consisting of
electrogenerator and electroencephalographer,
connected to platting board potentiometer,
where a carriage was changed to a shutter to
stop the flow of cold air (-4- -6°C), being sup-

plied in the cameras with animals by industrially
manufactured hypotherm. CPF was estimated by
means of cardiogram, being registered by the
BST-1 electroencephalographer in the second
standard removing with the further mathematical
processing 100-500 cardiointervals. Variational
pulsography and spectrum-correlational analy-
sis of ECG were carried out. The following indi-
ces were calculated: mode (Mo), mode amplitude
(MoA), variational swinging-off (AX), the index
of regulatory system tension (TI=Amo/2AX x
mp), index of vegetative equilibrium (VEI=
Amo/AX), vegetative thythm index (VRI = 1/mj
x AX), Ii-the second value of autocorrelation
function; m, - argument of the first negative
value of autocorrelation function - slow waves of
the first order (Sm), slow waves of the second
order (So) [2]. Arterial hypertension was modu-
lated by the method of emotional stress by means
of making pain irritations by electric current to
animals’ group (15s - effect, 45s -break) during
30 min in each of 18 days.

The results of the experiment have shown,
that under hypothermia upto 35°C and below
30°C, CA introduced into a blood channel in-
crease palpitation, but during injection into an
anterior hypothalamus part result in RHB slow-
ing. However there is a temperature range
(32°C+1°C), where a systemic CD introduc-
tion causes a central effect, i.e. E and NE do
not increase, but decrease RHB (Table 1). This
fact can testify to the increase in the BBB per-
meability for given substances, that was con-
firmed by radioisotopic investigations. It has
been shown, that during animal cooling down
to 32° C the BBB permeability increases more
than twice for *H-A and 3H—HA, which under
normothermia, surfacial or deeper hypother-
mia did not penetrate into a brain (Table 1.). In
order to reveal more fine reguliarities during
these procedures the analysis of a cardiac rhythm
with the enrolling of special mathematical
means was accomplished. It has been revealed
(Table 2), that the indices of mathematical
analysis of cardiac rhythm at CCH reflect
different forms of regulation processes. An
increase in Mo (points to the most probable level
of blood circulation system functioning) during
a slightly changed variational span AX (the in-
dex, connected with the activity of parasym-
pathetic nerve system) and M, amplitude (the
index, reflecting a mobilizing effect of cardiac
rhythm control centralization, stipulated by the
effect of vegetative nerve system sympathetic
compartment testifies to the considerable rear-
rangements in the mechanisms of sympathetic
and parasympathetic regulation links. Low val-
ues of I, m, (which physiological matter con-
sists in the estimation of the degree and char-
acter of central contour effect to the autonomous



one), S, (reflecting the activity of control inter-
systemic level) and S,, (characterizing the
state of subcortical nerve centers), as well
as IN decrease (characterizing the vegetative
homeostasis shift) testify to the parasympathetic
nerve system predominance. By our opinion un-
der hypothermia conditions these changes can

be related with CA penetration into  hypo-
thalamus, where they cause a parasympa
thetic effect on the centers of cardiovascular
system. Consequently, statistical characteristics
of dynamic series of cardiointervals under
hypothermia can testify to the change in hypo-
thalamus BBB permeability for CA.

Table 1
CCH effect on RHB and BBB permeability at a systemic introduction of catecholamines
Rate of the heart’s beat | BBB permeability coefficient
Experiment’s conditions (% of the norm) (Cp)
A HA "H-A "H-HA
Control 120 £ 3 115+2 0.06 + 0.01 0.16 £ 0.05
CCH 35°C 115+5 110£5 0.07+£0.01 0.17+0.06
CCH 32°C 75 + 3* 80 £ 3* 0.27 +£0.02 0.3£0.06% |
CCH 28°C 112+5 109 £ 6 0.05 + 0.009 0.15+0.04
Notes: A-epmephrlne hydrochloride (0.1% solution, 0,5 ml /100g); NE-norepinephrine hydrochloride (0,2% solution, 0,5 ml/100 g);
¥ N-A - 20p1 of solution 1 Ki/1pl; Kp - the ratio of specific brain radioactivity to blood specific radloactlvny
*- differences in comparison with the control are statistically significant (P<0.05)
Table 2

The effect of rhythmic hypothermy on BBB permeability and RHB at the background of a systemic
introduction of NE and AC

Pharmacol-
ogical back- Parameters Duration 0,1, BC, min
ground
0 45 65 85
NE RHB, % of the 11545 1104 60£5% 1056
. norm
"N-NE Kp 0.13£0.0 | 0.2+0.05 0.5+0.04%
4 (5).19i0.0
AC RHB, % of the 80+5 120+6% 8015 75+5
. norm
"N-AC Kp 0.12+0.0 | 0.45+0.01 0.1840.05
3 * 0.2+0.06

Notes: AC acethylcholine chlorous 10 mg/100g; NE-norepinephrine hydrochloride (0.2% solution, 0.5 ml/100 g);
*N-AC - 5pl, 1uKi/1pl; Kp - the ratio of specific brain radioactivity to blood specific radloact1V1ty
* - differences in comparison with the control are statistically significant (P<0,05)

It is necessary to note, that under CCH
conditions a significantly statistical increase in
RHB on the background of a systemic AC intro-
duction was not revealed. However this fact can
not testify to a low BBB permeability for AC
under normothermia, because AC central effect
might be “masked”. AC in contrast to CA
causes among with a negative, slight positive
cardiotropic effect. It has been demonstrated,
that vagus nerves cause on a heart both negative
and positive dromo-, ino-, chronotropic ef-
fects, obviously stipulated by switching pregan-
glionic fibers not only to cholinergic ones, but to
the adrenergic intracardiac neurones [4]. There-
fore the interactions of CA and AC “cardiac ef-
fects” were studied under rhythmical hypother-
mia too, capable to more strongly activate BBB
in comparison with CCH [2,3].

The investigation results demonstrated, that
to the 45" and 65" minute of a cold effect
during BC and NE systemic inroduction the cen-
tral effect on RHB was respectively observed,
1.e. NE did not increase, but decreased, and BC

did not inhibit, but accelerated the palpitation
(Table 3). During NE injection at the back-
ground of 0,1 RH RHB reduces linearly, al-
though it resembles so-called negative stair
(Wudvords’s phenomenon [4]). In the same
cases during AC introduction the RHB changes
have a quasi-sinusoidal character by the type
of a positive stair (Boudichi’s phenomenon
[4]). Moreover, the periods of RHB increase
are changed by the decrease in a cardiac
rhythmicity, as a rule with 0,1-0,2 Hz frequency,
tracing by a comlicate way the rhythm of a cold
effect. Such effect of a neurotransmitter on
RHB dynamics at 0,1 RH should reflect in a
known extent the peculiarities of BBB perme-
ability. The analysis of radioisotopic investiga-
tions demonstrated, that a common level of
BBB permeability during a rhythmical hypo-
thermia was almost twice higher, than at a
classwal CCH but the permeability maxima for
*H-HA and *H-AX were corresponded on differ-
ent stages of 0,1 RG in a complete corre-
spondence with the moment of their central ef-



fects (Table 2). We can suppose, that the proc-
esses of BBB permeability for AC and NE are
spreaded in a space and time. BBB permeability
for NE basing on its central effect in a car-
diac rhythm is explained by “sluice mecha-
nism”, 1.e. a successive mechanism of the
system opening of constantly existing chan-
nels (for example, in the field of endotheliocytes
dense contacts). RHB dymanics during a sys-
temic AC injection testifies to its entering into
a brain might be provided by the appearance of
temporary transendothelial channels, passing
through a neuromediator with a second rhyth-
micity.

An increase in BBB permeability during
hypothermia is obviously biologically signifi-
cant. A physiological expediency of this increase
consists in the “support” necessity of a
strengthened  functioning of the brain
predominating neurotransmitter processes by
coming from blood CA as the local neurohor-
mones.

Thus, the paradoxal cardiotropic effects
during hypothermia are in a considerable extent
stipulated by an increased level of BBB perme-

ability. The probability of such phenomena is
vitally important to take into consideration in
a practical medicine when performing hypother-
mia with a medicinal purpose. To another hand,
it was interesting to use a specific effect of a
“mild stress” of cooling trigger regimens for
“smoothing” consequences of “ hard”, for ex-
ample, emotional stress. The information on the
state of central contours of blood circulation
control, in particular, of an autonomous one,
stipulated by the interaction of a sympathetic
and parasympathetic compartments of nerve
system, is given one of the methods of mathe-
matical analysis of a cardiac rhythm - variational
pulsography. The hypertension, caused by an
emotional stress, is accompanied with the follow-
ing changes of cardiorhythmographic indices
(Table 3). The predomination of sympathetic
regulation of a cardiac rhythm is observed, that
is manifested in a decrease in cardiac interval
distribution mode, an augmentation in the
mode amplitude, an increase in the index of a
vegetative balance, the rhythm vegetative index
and a tension index.

Table 3
Statistical indices of the dynamic series of cardiointervals at hypothermia and hyper-
tension
Indices Mo AX AMo TI VEI VRI | m, Sm
Hypo- 1579, [ 108.7 | I15.5, | 66.3, 43.8 54 6 273 27.8 70.8,
thermia +72°| £3.1 |£42°|+64 |+ ., |+ + + .. |X6.6
3 3 6 17 517 |48

Hyper- 76.4, | 110.5, [ 1359, [ 120.2, [ IT1.1, ] 120.2,] 20.1, | 26.4 60.4,
tension +6.1 +3.17 |+ 527 | £44" | £33 |+ 54 |+7.1 J6_r4** +6.3

* - differences in comparison with the control are statistically significant (P<0.05),

**P<0,01

Side by side with this the disturbance of the
shape of distribution curve was observed. It was
assymetric with the decreased RR intervals pre-
vailing, that testify to the presence of transition
processes of more manifested tachycardia. When
studying the shape of distribution curves it was
elucidate, that the majority of them sharply dif-
fers on the normal distribution of accidental val-
ues, that is characteristic for intact animals in a
rest. More detailed investigation of the proc-
esses of Dblood circulation central regulation
processes is possible by means of correlational
and spectrum analysis of cardiac rhythm (Table
3). Autocorrelational analysis of cardiointerval
series in hypertensive rats demonstrated a sharp
decrease of autocorrelational function, character-
izing a weak series organization, prevailing of
autonomic contour regulation of cardiac rhythm.
During a spectral analysis a considerable de-
crease of waves energy with a big period, char-
acterizing a sharp depression of the highest lev-
els of blood circulation regulation (control con-

tours A and B according to [2]). Obviously, the
processes on the Barcroft effect progressively
developed (a decrease of parameters variability,
characterizing the state of physiological func-
tions). A sharp dynamics disturbance of BBB
permeability for NA and AC (phase coincidence
entering into a brain). Phenomena of such kind in
any case resulted in a failure of adaptive abilities
of cardiovascular system to a stable hypertension
(>200 mm of mercury column), frequent death of
animals (upto 50%).

Resonance amplification of antiphase oscilla-
tions of BBB permeability for sympatho- and
parasympathomimetics under hypothermia of
hypertensive animals triggerred a natural rhyth-
micity of BBB functioning, in this case a stable
normalization of blood pressure occured. How-
ever only further serious study of neurophysiol-
ogy of trigger regimens of hypothermia of mam-
malians will demonstrate the perspective of their
usage in clinic.



REFERENCES

babwuituyk I'.A., Mapuenko B.C., Jlomakun W.W. u ap. Heﬁgocpmnonomqeacne po-
1ecchl oxJjaxaeHHoro Mosra. - K.: HaykoBa ,Z[é/MKa, 1992. - 208 c.
baesckunit P.M., Kupuinos O.U., Kneukun C.3. MareMatuueckuil aHainu3 n3MeHEHUN
ﬁﬁpaequro uTMa npu crpecce. - M.: Hayka 1984. - 220 c.
apuenko B.C. // Ilpo6aemsl kpuobuonorun. - 1997. - Ne 4. - C. 14-20.
Jltr/la ‘-Ie}(I:KOI(E);.lcg., baowuituyk I'.A., Huno A. B. u np. // IIpo6in. kpuobuonoruu. - 1995. -
M%p‘-ICHKO B.C., Babuituyk B.I'., Jlomakun WU.W. u ap. // [Ipoba. kpuobuomoruu. -
1998. -Ne2. - C. 42-45.
Meepcon @.3. Ananranus, crpecc ¥ IpopuiIakTHKa. - M.: Ha9y|<a, 1981. - 280 c.
Cenne I'. // Ctpecc 6e3 auctpecca. - Pura: Buena, 1992. - 109 c.
CnoBaps ¢pu3nonorudeckux TepMuHoB. - M.: Hayka, 1987. - 388 c.
Hoff F. Fieber. // Stuttgart: Thieme, 1957. - P.19-21.
0. ?gggaﬂozlz& C.W. buopuTMonoTHYeCKUe acreKThl mpodiieMbl anantamuu. — M.: Hayka,
.= C.
1. S}’[{&KOB K.B. // Biomn. BKCHGIDEI/IM. ouonoruu u MeA. - 1997 - Ne 2. - C. 124-130.
2. llepctreBa O.C., Cayns A.W., I'ymentok C.C. u ap.//AxtyanbHble TPOOIEMBI cTpecca.
- Kumunes: Hltunnna, 1976. - C. 259-268. ) .
13. ?%ﬂmn-Boudle H.A. Catecholamine receptors in nervous system - Nijemenen, 1975.-
p.

So 200Ny W R D=

HPOHUKJ/IUBICTD T'EMATOEHIHE®AJIIYHOI'O BAP'€PA JJIA
KAPIIOTPOIIHUX PEYOBUH ITPU I''IIOTEPMII I FIEPTEH3II

Babwuituyk B.T'.
[HCcTuTyT NpOGNIEeM Kpiobionorii i kpiomeanmun HAH Ykpainn, Xapkis

PE3IOME

[TokazaHo, 110 B yMOBax TiMOTEpMil 3HAYHO 3MIHIOIOTHCS BIIHOCHHHU IIEHTPAIBHOTO M
aBTOHOMHOTO KOHTYPY PETYJISLii CepleBOi MIIBHOCTI, Y 3B'SI3KY 3 YUM IJBHUILYETHCS Bi-
POTiIHICTH MapaJoKCabHUX PEaKIliil opraHi3sMy Ha 3aCTOCYBaHHS KapIiOTPOIHMX Mpemna-
pariB. 3MiHU 3HaKa XpOHOTpONHOro edekry karexosuaminiB (KA) 1 anernnxomina (AX) mpu
rimorepmii 3aJleXUTh BiJ MiIBUINIEHOT MPOHUKHUBOCTI TeMaroeHIledanid-Horo oOap'epa
(I'EB), mo HeoOXimHO ypaxOBYBaTH B MPAKTUYHIA MeauIuHi. PazoM 3 TUM TiKyBabHI pe-
)KUMHU OXOJIOJDKEHHS JONIOMAraroTh BiIHOBICHHIO IIOPYLHIEHOTO PUTMY LEHTPaIbHOI HEp-
BOBOI 1 CEpIEBO-CYAMHHOI CUCTEMH, OCOOJIIMBO B yMOBaxX €MOIIHHOTO CTpecy, OJHi€l i3
NPUYMH BUHUKHEHHS 3aXBOPIOBAHb JIIOJICH.

K/TIOY0BI CJIOBA: llentpanbHa HEpBOBa CHCTEMA, CEPIIEBO-CYAMHHA CUCTEMa, TiloTe-
pMis, pUTMIYHI XOJIOJIOB1 BIUIMBH, KaT€XOJIaMiHH, renaroeHuedatgauii 0ap'ep, eMOLiiHIHA
cTpec

IHNPOHUITAEMOCTDb TI'EMATOOHHE®AINYECKOI'O BAPBEPA
JJISA KAPAUOTPOIIHBIX BEHIECTB IIPU TUIIOTEPMUU U
I'MITEPTEH3UU

Babwuituyk B.T'.
Wucruryr npobnem kprodronornu u kpuomenuuuan HAH Yxkpaunsl, XapbkoB

PE3IOME

[Toka3aHo, 4TO B YCJIOBUSX TMIIOTEPMHUU MOTYT CYIIECTBEHHO HM3MEHSTHCS B3aHMMOOT-
HOILIEHUS IeNbTPATHHOTO U aBTOHOMHOT'O KOHTYPOB PETYISALINN CEPACYHON AEATEIbHOCTH,
MI03TOMY TOBBIIIAETCS] BEPOSITHOCTH NMAapPaJOKCATBHBIX PEAKIUN OpraHu3Ma Ha IpUMEHEHHE
KapIMOTPOIIHBIX IpenapaToB. Mi3MeHeHne 3HaKa XpOHOTPOIHOTO 3(dekra KaTeXoJaMHUHOB
(KA) u anerunxonuHa (AX) mpu TUNOTTEPMHUHM B 3HAYUTEIHLHON CTEIIEHH OOYCIOBIEHO
MOBBIIICHUEM MPOHUIIAEMOCTH remarosHuedamuexoro 6apbepa (I'EB), uro Heobxoaumo
YUUTBIBaTh B NMPaKTHYECKOW MeauiuHe. BmecTe ¢ TeMm JieueOHbIe PeKUMBI OXJIaKIACHUS
CIOCOOCTBYIOT BOCCTaHOBBJICHHIO HAapYIIEHHOW PUTMHUKU (PYHIHOHHPOBAHHS HEPBHOH U



CEepACYHO-COCYMCTON CUCTEMBI, 0COOEHHO B YCIOBHAX SMOLIMOHAIBHOTO CTpecca, OJHON
13 OCHOBHBIX NIPHSIMH BO3HUKHOBEHHUS 3a00JI€BaHUI YeIOBeKa.

KIITIOYEBBIE CJ/IOBA: nentpanbHas HEpBHAs CHUCTEMA, CEPACUYHO-COCYIMCTas CUCTEMA,
THIIOTEPMUS, PUTMHUYHBIC XOJIOJHBIC BIIMSHUS, KAaTE€XOJAMHUHBI, reMaTo’HIe(paTnIecKui
6apbep, SMOIMOHAIBHBIN cTpecc
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THE POLYVINYLPYRROLIDONE CONTENT CONTROL IN DRUGS

AND BIOLIQUIDS

Chmilenko F.A, Sapa Yu.S., Chmilenko T.S., Kharun M.V.

Dniepropetrovsk State University

SUMMARY

The spectrophotometric method of determination of polyvinylpyrrolidone (PVP) with using of organic
dyes brilliant yellow (BY) and bromophenol blue (BPB) is elaborated for the content control of PVP in
medicinal object. The method has been tasted for determination of PVP in Haemodesum - N and also in

urine. The error of determination is less than 4%.

KEY WORDS: polyvinylpyrrolidone, Haemodesum-N, spectrophotometry

INTRODUCTION

The water-soluble polymers take significant
role in medical chemistry. Polyvinylpyrrolidone
presents special interest. PVP is used as a com-
ponent of preparations with desintoxicational
and prolongational actions and also as a pellet
extender and in other forms for per-oral applica-
tion and therefore it necessity to elaborate the
method of its determination in medical samples
[1]. For quantitatively determination of PVP in
clinic practice there are following methods: by
precipitation of trichlorine acetic acid with fol-
lowing determination of nitrogen in sediment
[2,3]; by spectrophotometry with formation of
brown-red complex with iodine [4,5] or with a
kongo red dye [6]. The methods mentioned above
give certain results in those cases when solutions
in which polymer is determined do not contain a
protein. The results of analysis of PVP in an
urine or a blood plasma are distorted. In these
cases before analysis a protein needs precipitat-
ing. This operation leads to lowered results be-
cause protein is eliminated with some PVP.

MATERIALS AND METHODS

The initial 4,0 10™ moll/l solutions of brilliant
yellow and bromophenol blue dyes used were of
analytical grade. The initial concentration of the
PVP water solution constituted 1,0 10 moll/l
(Mpyp=8,0110%). The using solutions were pre-
pared by diluting initial ones. The chloroform
was spectroscopic grade. The necessary acid of
environment was prepared by NaOH and H,SO,
solutions. The other reagents were of analytical

grade. The spectra were recorded by using spec-
trophotometer SF-16 and Specord M-40, pH
was controlling by a glass electrod ESL-6307 on
ionometr EB-74.

RESULTS AND DESCUSSION

Adding of PVP into dye-soluble system influ-
ence on the spectrum characteristics. This influ-
ence depends upon both a concentration and mo-
lecular mass of PVP. The interaction of PVP
with bromophenol blue in a slight polar solvents,
where the dye is in a sulfon form, leads to color-
ing of solution, which is familiar to HR™ form of
reagent and this allowed to elaborate of method
for determination of a polymer in bioliquids.
PVP previously extracted from the urine with
using of water solution of chloroform shaking
with adding (NH4), SO, during 20 minutes for
quantity transfering PVP in organic faze. Then
an organic faze is being separated the dye pre-
pared in chloroform is being added and an opti-
cal density of solution is being measured for 420
nm with respect of blank solution.

Rightness of determination was controlled by
the way of adding of polymer into the urine.
Given method of determination of polymer do
not require separating of protein that allows to
determine quantitatively content of polymer in
bioliquid.

A method has been elaborated for PVP de-
termination by using of brilliant yellow (BY)
dye. The chemical - analytical characteristics of
brilliant yellow and its adduct (BY+PVP) are
given in the Table 1.

Table 1
The chemical-analytical characteristics of brilliant yellow and its adduct with polyvi-
nylpyrrolidone

Reagent’s Amass Aadd pK pHiz AN | ApH, composi-
form tion

BY:PVP
(H, R), 400 420 0,89 -0,15 20 1,04 4:1

(HR), 485 520 8,93 8,25 35 0,68 -




The optimal conditions for adduct formation
are: IS)HIO,O -12,0 brilliant yellow concentration
2-10” moll/l. The Beer's law is abided when

polyvinylpyrrolidone is in interval of (8-
88)mkg/ml molar absorbtivity is equal to 8,4-10°
for Mpyp=8-10.

Adding of PVP to BY solution causes ab-
sorption maximums shifting into long-wave
region. pH;, of adduct formation is also shifted
in more acid range in comparison with re-
agent’s pK. PVP concentration influence on
pHi» of adduct formation has been investigated.

Table 2

| 354 | 346+14 ] 002 |

The adduct polyvinylpyrrolidone - brilliant
yellow formed in the alkali region is used for
spectrophotometric determination of PVP.

The elaborated method for polyvinylpyrroli-

done determination has been tested in
“Haemodesum - N” (Table 2).
CONCLUSION

The elaborating method for determination of
PVP with using of a bromophenol blue in a chlo-
roform allows to determine a true contain of
polymer in bioliquid without preliminary separa-
tion of protein. The using of PVP - BPB com-
plex give possibility to increase a sensibility of

Pol Vinyl%yrrolidone determination in

“Haemodesum '_N” (n=4, p=0,95) determination and to decrease the limit of reveal-

mg/l xtAx S, ing of polymer. A relative standard deflection for
11.0 10.6+0.7 0.04 determination of PVP in Haemodesum - N and
14.0 13.610.7 0.03 bioliquid is less than 0,04.
20.5 19.8+1.3 0.04
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KOHTPOJIb BMICTY NOJIIBIHIJIIIPPOJIAOHY B JIKAPCBKHUX
INPEINAPATAX TA BIOJIOTTYHHUX PIITMHAX

Uwminrenko @.0, Cama FO.C., Uminenko T.C., Xapyn M.B.
JIHITTPOIIETPOBCHKNUI IEep>)KaBHUN YHIBEPCHTET

PE3IOME

s BUKOpHCTaHHS B MEIMIHMHI PO3POOJICHO CHEKTPOPOTOMETPHYHA METOIMKA BH3HAYEHHS BMICTYy
nomiBinimippomigony (IIBIT) i3 3acrocyBaHHsIM opraHiuHoro GapBHHKa TiamaHToBoro >xoBtoro (1K) abo
6pomdenonosoro cuaboro (bA@C). Merox Bunpobysanuii npu BuzHauenHi Bmicty [IBIT B I'monesi-H Ta ceui.
IMomunka MeTomuku ckiana MeHe 4%.

KJIFO90BI CJI0OBA: nonisininmipponifgos, I'emones-H, criekrpodoromerpist

KOHTPOJIb COJEPKAHUSI TMOJUBUHWINMUPPOJIMUJIOHA B
JEKAPCTBEHHBIX TIPEIIAPATAX W  BHOJOTMYECKHUX
"KUIKOCTSIX

Umunenko ®.A, Cana FO.C., Umunenko T.C., Xapyn M.B.
JIHeTIponeTpOBCKHI TOCYJAPCTBCHHBIN YHUBEPCUTET

PE3IOME

Jli npuMeHeHusl B MeJUIMHE pa3paboTaH cHeKTpo(OTOMETpUYECKass METOIMKA ONpPEIEICHHs OJIUBH-
numupponmaona (I1BIT) ¢ mpuMeHeHneM opraHuueckoro kpacuresst OpunmaHToBoro sxentoro (BXX) mm



6pomdenonosoro cunero (bPC). Meron anpodbupoBan npu onpenenenun coaepkanuns [1BI1 B I'emonese-H
n Moue. OmmbKka METOMKH cocTaBmiia MeHee 4%.

K/TFOYEBBIE C/IOBA: nonvBHHWINMPPOIUIOH, remoze3-H, ciiektpodoromerpust
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ISCHEMIA EFFECT ON ATPase ACTIVITY OF HEART
MITOCHONDRIA IN YOUNG AND OLD RATS

Dzuba V.N., Nikitchenko Yu.V., Shmonina T.A.
Research Institute of Biology of Kharkov National V.N. Karazin University

SUMMARY

ATPase activity alterations in rats of different age groups during the total myocardial
ischemia were studied. It was determined that only mitochondrial oligomycin-sensitive
ATPase was sensitive to effect of the total myocardial ischemia. The fact that addition of
magnesium ions in the incubation medium eliminated ischemic effect in 3-months old rats
and weakened it in 24-months old rats pointed to important role of magnesium ions in
structure-functional reconstruction of mitochondria under myocardial ischemia. Young 3-
months old rats were established to be more tolerant to myocardial ischemic damage than

old animals.

KEY WORDS: rats hearts, total myocardial ishemia. ATPase activity, age peculiarities

INTRODUCTION

To wunderstand the  pathogenesis  of
myocardial ischemic injury it's necessary to
realize which metabolic changes are the motives
of irreversible destruction of cell structures and
cardiomyocyte death. One of the main links of
cellular metabolism affected by ischemia and
hypoxia is energy exchange. However the role of
mitochondria and level of high energy
compounds in the mechanism of development
of irreversible ischemic changes of cells isn't
finally ascertained.

Ischemic damage of myocardial and other
tissues was established to depend to a large
extent on the structural and functional changes
of mitochondria [1-3]. There are a lot of studies
concerning the investigation of magnesium ions
role in the regulation of functions of
mitochondria as a whole and ATPase in
particular [4, 5]. It's clear from these studies
that there are certain currents of Mg*" both
inwards and outwards mitochondria depending
of mitochondrial functional state. One of the
consequences of ischemia is disturbance of
cellular ionic homeostasis that in its own turn
leads to the change of mitochondrial functional
state. The study of ATPase activity in the
different medium (+ Mg®", + EDTA) seemed to
be expedient for the clearing up the role of
Mg*" during myocardial ischemia.

The age aspect of ischemic damage is rather
interesting but not finally decided [6 - 8]. The
clearing up of the age peculiarities of ischemic
damage may have practical importance for the
elaboration of practical advices concerning
treatment of the ischemia-suffering patients of
different age groups.

Thus the main objective of present study
was investigation of mitochondrial ATPase ac-
tivity alterations in rats of different age groups

during the total myocardial ischemia.
MATERIALS AND METHODS

ANIMALS. Wistar male-rats 3- and 24-
months old were used in this study. All animals
had been provided with feed and water ad
libitum. During 16 - 18 hours before the
experiment they were fasted.

MODEL OF TOTAL MYOCARDIAL
ISCHEMIA AND PREPARATION OF
HEART HOMOGENATE. After decapitation
of rats hearts were rapidly excised and put in the
glass moist chamber and incubated at t = 37°C.
Duration of ischemia was 30 or 120 min.
After ischemic period hearts were immersed for
3 min to ice-cold isolation medium containing
170 mM KCI, 10 mM EDTA, 10 mM tris-
HCI and 0,1% fatty-free bovine serum albumin
(pH 7,4). Control hearts were rapidly excised
and immersed for 3 min in ice-cold isolation
medium without ischemic incubation period.
After cooling the hearts were homogenized in
isolation medium (tissue:medium - 1:3) for 1
min in homogenizer with Teflon pestle rotating
at 800 rotations per min. The homogenates
were filtered and kept at 0°C.

MEASUREMENT OF ATPase ACTIVITY.
ATPase activity was measured potentiometri-
cally [9]. Incubation medium contained 100 mM
sucrose, 75 mM KCI, 3 mM tris-HCI (pH 7,5).
The sequence of additions to incubation medium
was the following: 20 mcl heart homogenate, 1
mM ATP, 160 mcM 2,4-DNP, 4 mcg
oligomycin. ATPase activity determination was
carried out in three modes:

1) no other additions beside mentioned above
ones;

2) 1 mM Mg” was added in the incubation
medium before addition of homogenate and
other reagents;

3) 250 mM EDTA was added in the incuba-



tion medium before the addition of homoge-

nate.

All measurements were performed at t=
37°C.

PROTEIN CONTENT DETERMINATION.
Protein content was determined according to
the method of Lowry in Miller's modification
[10].

STATISTICAL ANALYSIS. The results are
expressed as the mean =+ SD. Differences
between groups were analyzed by Student's t
test. P value < 0,05 was considered statistically
significant [11].

RESULTS AND DISCUSSION

The data about alterations of total ATPase
activity of heart homogenate in control and af-
ter total ischemia of different duration are pre-
sented in Table 1. As shown in Table 1 30
min of total ischemia led to the significant in-
crease of total ATPase activity in both age
groups and in all three sets of experiments. It
may be conditioned by the rise of H" conduc-

tance of inner mitochondrial membrane during
ischemia. Increase of ischemia duration from 30
to 120 min didn't lead to the additional rise of
total ATPase activity. It may point to the fact
that proton conductance of heart inner mito-
chondrial membrane was already maximal to 30
min of ischemia and the increase of ischemia
duration didn't essentially affect this parame-
ter.

In our study we didn't observed age peculi-
arities of ischemic effect on the total ATPase
activity, it may indicate that proton conduc-
tance of inner mitochondrial membrane of
young and old rats are of the same values.

Being the cofactor of ATPase magnesium
ions are known to be necessary for normal
functioning of this enzyme [4, 5]. Therefore in
the presence of Mg®* ATPase is functioning
more active (Table 1). After addition of EDTA
the enzyme activity decreases because of Mg*"
deficiency as a result of EDTA-Mg®" - complex
formation.

Table 1

The total ATPase activity of rat heart homogenates (nmol P; /min-mg protein; n =6 -

Modes of Duration of ischemia, min
experiment 0 (control) ‘ 30 ‘ 120
3 months
- 100.5 £ 10.1 176.3 £ 11.6% 178.3 £ 13.3%
Mg™™ 251.6 £ 139 323.2 £24.5% 340.8 £ 12.2%
EDTA 450 £ 1.6 105.1 £ T1.6% 93.3 +16.6%
24 months
- 90.2 £ 6.7 165.3 £ 10.2% 150.5 £ 10.2%
Mg™™ 259.2 £ 14.0 3313 £ 17.7% 324.6 £29.4%
EDTA 41.6 £ 2.7 114.9 £ 14 4% 110.2 £ 12.6%

*-P <0.05 in comparison with control

The addition of uncoupler 2,4-DNP in the
incubation medium is known to lead to sharp
increase of proton membrane conductance and
ATPase activation as a result (Table 2).

It follows from the results presented (Table
2) that in the absence of Mg*" DNP-
stimulated ATPase activity in response to
ischemia had obvious age peculiarities. There
were no changes of this enzyme activity in
young (3 months) animals after 30 min of

ischemia. In old (24 months) rats the activity
showed a tendency to decrease. More prolonged
ischemia (120 min) caused statistically sig-
nificant decrease of DNP-stimulated ATPase
activity as compared with control (non-ischemic
hearts), this decrease being more expressed
in old rats. In old animals the decrease of the
enzyme activity was statistically significant even
in comparison with the level after 30 min of
ischemia.

Table 2
DNP-stimulated ATPase activity of rat heart homogenates (nmol P; /min-mg protein;
n=5-10)
Modes of Duration of ischemia, min
experiment 0 (control) 30 ‘ 120
3 months
- 259.6 £ 19.7 266.7 £21.5 191.4 £22 4%
Mg~ 2853+ 15.0 2852+ 19.5 275.1+£15.6
EDTA 2142+ 18.8 174.4+13.8 141.3 £21.6%
24 months
- 291.7+ 15.5 | 244.0 £ 17.T%* ] 174.6




£ I1.5% *%

Mg 302.7 £ 16.0 294.1+£14.9 252.3 £ 18.1%*
EDTA 2443 £ 11.7 182.6 £6.7% 117+ 1*2*2*7 +

*-P < 0,05 in comparison with control;

** ~0,05<P< 0,1 in comparison with control;

***k _ P <0,05 in comparison with 30 min ischemia

In the presence of Mg® DNP-stimulated
ATPase activity wasn't altered after 30 and
120 min of ischemia in young rats and had only
a tendency to decrease after 120 min of ischemia
in old rats (Table 2).

Probably Mg2+ efflux from mitochondrial
matrix takes place durmg ischemia [5]. And it
leads to lowering of H" ATPase act1v1ty smce the
true substrate for this enzyme is Mg - ATP
complex (Table 2) Adding Mg to the me-
dium we supply Mg”" level and in that way nor-
malize the enzyme functioning in 3 months old
rats and lower the rate of decrease of DNP-
stimulated ATPase activity in 24 months old
animals. Inhibition of the enzyme activity in old
rats after 120 min of ischemia is most likely
connected with the irreversible ischemic damage
of membranes. In the medium with EDTA
DNP-stimulated ATPase activity was reduced.
In this case age peculiarities were clearly ex-
pressed. The enzyme activity was reduced in 1,2
and 1,5 times in comparison with control group
after 30 and 120 min of ischemia in young
rats, respectively, and in 1,3 and 2,0 times in
old rats, respectively. The decrease of this activ-

ity in old rats was already statistically signifi-
cant after 30 min of ischemia (Table 2). So
far the study was carried out on the system of
homogenate where other ATPases, not only H' -
ATPase, function it's important to elucidate if
the observed alterations were connected
with mitochondrial ATPase. With the purpose
of elucidating this question oligomycin, the spe-
cific inhibitor of mitochondrial ATPase, was
added in the incubation medium. In such a case
mitochondrial ATPase was inhibited and only
oligomycin-resistant activity was remained. It
follows from results presented (Table 3)
there were no age peculiarities of this activity.
The value of this activity was lesser than total
DNP-stimulated activity value (Table 2). This
fact gives evidence that extramito-chondrial oli-
gomycin-resistant ATPase is a very little part
of total ATPase activity. We didn't observe
ischemic effect on the level of oligomycin—
resistent ATPase activit y in both sets of experi-
ments (-Mg”" and +Mg”", Table 3). It indicated
that extramitochondrial DNP stimu-lated oligo-
mycin-resistant ATPase practically wasn't sen-
sitive to ischemia.

Table 3
Oligomycin-resistant ATPase activity of rat heart homogenates
(nmol P; /min-mg protein; n =5 - 10)
Modes of Duration of ischemia, min
experiment 0 (control) ‘ 30 ‘ 120
3 months
- 56.2+4.7 42+2.7 63.2+6.3
Mg™ 123.9+8.0 129.7+10.4 127.1£35.5
24 months
- 639+ 1.7 639+ 3.6 57.8 4.8
Mg~ [31.3+14.2 138.5+13.3 132.1£8.2
The difference of total DNP-stimulated enzyme in the medium without Mg®* was 3.6 -

ATPase activity and oligomycin-resistant
ATPase one is DNP-stimulated oligomycin-
sensitive ATPase activity (Table 4). This pa-
rameter reflects the state of especially mito-
chondrial ATPase. In course of comparison of
absolute values of activity of oligomycin-
resistant ATPase (Table 3) and mitochondrial
DNP-stimulated oligomycin-sensitive ATPase
(Table 4) one can see that activity of the last

3.7 - fold higher than oligomycin-resistant one in
control group. This ATPase is clearly shown
from the presented data (Table 4) to be sensi-
tive to ischemia. These facts testify to just mi-
tochondrial ATPase makes the main con-
tribution to DNP-stimulated ATPase activity of
cells and just it is affected by ischemia in the
first step.

Table 4

Oligomycin-sensitive DNP-stimulated ATPase activity of rat heart homogenates
(nmol P; /min-mg protein; n =6 - 9)

Modes of Duration of ischemia, min
experiment 0 (control) ‘ 30 ‘ 120
3 months
- 2105 £ 23.6 216.3 £15.7

143.1 £+ 19.4* **




Mg 161.4% 9.0 155.6 £ 11.7 148.0 * 14.0
EDTA 166.4 £ 19.8 1329 £11.0 104.1 £ 16.9%
24 months
- 230.3+14.6 180.2 £ 16.5% 120.3 £ 8.8% **
Mg 183.0£ 99 145.7 £ 8.0% 120.2 £
12.9% #*x
EDTA 198.3 £ 10.8 I135.T £ 9.9% 92.8
9.9
*-P < 0,05 in comparison with control,
** . P <0,05 in comparison with 30 min ischemia;
***_ 0,05 <P <0,] in comparison with 30 min ischemia
From the data presented (Table 4) the clear  dium without Mg ™",

age peculiarities of the enzyme functioning (me-
dium without Mg®") during ischemia are shown.
30 min of ischemia did no effect in young rats
while this ischemic period resulted in signifi-
cant decrease of oligomycin-sensitive DNP-
stimulated ATPase activity in old animals. 120
min of ischemia led to significant drop of the
enzyme activity in both age groups in compari-
son with control and even with the activity lev-

Thus in result of our study we came to the
following conclusions:

1) from all studied enzymes only mito-
chondrial oligomycin-sensitive ATPase was
sensitive to effect of total myocardial
ischemia;

2) young 3-months old rats were more tolerant to
ischemic damage than old ones;

3) addition of Mg in the incubation medium

eliminated ischemic effect in 3-months old
rats and weakened it in 24-months old rats. It
points to important role of magnesium
ions in structure- functional reconstruction of
mitochondria under myocardial ischemia.

els after 30 min of ischemia. Addition of
Mg in the assay medium normalized situation
in 3-months old rats whereas in 24-months old
animals Mg*“ only slightly ameliorated situation
as compared with the results obtained in the me-
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BIIJIUB IINEMII HA AT®asny AKTHUBHICTh MITOXOHJIPIH
CEPLA MOJOIUX I CTAPUX LIYPIB

JI3106a B.H., Hikiruenko FO.B., [lImonina T.A.
HaykoBo-nocinauii iHCTUTYT 6i0710Ti] XapKiBCHKOT'O HAI[IOHAIBHOTO YHIBEPCUTETY IM.
BH ded.:iu‘ld

PE3IOME

_BuBueno 3minn AT®a3HO{ akTUBHOCTI y IIypiB PI3HOrO BIKY IPU TOTAJIBHIN imemii
MIOKapaa. BceTaHOBIEHO, IO TUIBKM MITOXOHJIpIAJIBbHA OJIroMiluH-9yTanBa ATda3a Bus-
BHJIA YYTJIMBICTB 10 TOTAJIBHOI 1IeMIi MiOKapaa. JloJlaBaHHA 10HIB MarHito 10 CEpPeLOBUILA
IHKyOallii 3HIMae BIUIMB imemii y 3-MiCAYHUX IMYpiB Ta MOCHAOMIOE HOro y 24-MiCSAYHUX
IIypiB, IO, CBIIYMTH IPO BAXKIMBY POJIb iOHIB MArHil0 B CTPYKTYPHO-(YHKLIOHAJIbHIH
nepeOyn0B1 MITOXOHAPIN MpH imemil Miokapja. BecraHoBieHO, 1[0 MOJIOAL, 3-MICSIUHI, ITy-
pH OLTBII CTIHKI A0 IMIEMIYHOTO MOIIKOKEHHS MIOKap/a, HDK CTapl TBApUHU.

KJIIOYOBI CJIOBA: cepus mypiB, ToTanbHa imemis Miokapaa, AT®a3Ha aKTHBHICTb,
BIKOB1 0COOJIMBOCTI



BJIUAHUE NINEMHUH HA AT®da3nyro AKTUBHOCTD
MUTOXOHAPUU CEPALHA MOJIOABIX U CTAPBIX KPBIC

JI31060a B.H., Hukutuenko 1O.B., llImonnna T.A.

Hayuno-uccnenoBarenbCkuid MHCTUTYT OMOJIOTMH XapbKOBCKOTO HAI[MOHAIBHOTO YHU-
BEpCUTETA

uM. B.H. Kapa3una

PE3IOME

N3yuensl n3menennss AT@a3HON aKTUBHOCTH y KpBIC Pa3HOTO BO3pacTa IpH TOTajb-
HOU MIIEMUU MHUOKapAa. YCTAHOBJIEHO, YTO TOJBKO MUTOXOHJpHUAIbHAS OJUTOMUIIMH-
yyBcTBUTENbHAsE ATda3a nposBisia 49yBCTBUTENBHOCTh K TOTAIbHONW MIIEMUH MUOKap/a.

00aBJIeHHE HOHOB MarHus B Cpely MHKyOallu¥ CHUMAET BJIUSAHUE MIIEMUM Y 3-MECIIHBIX
KPBIC U OCIIA0JIAET €ro y 24-MECAYHBIX KPBIC, YTO CBHIETENLCTBYET O BAKHOU POJIM HOHOB
MarHusi B CTPYKTYPHO-(DYHKIIMOHAJIEHOM NEpeCcTpoiike MUTOXOHAPHUI MPHU HILIEMHUH MHO-
KapJa. YCTaHOBJICHO, YTO MOJIOJbIE, 3-MeCsuHbIe, KPbICHI 00Jiee YCTOWYHMBHI K UIIIEMUYE-
CKOMY IOBPEXKICHUIO MUOKAp/A, YEM CTAPBIC )KUBOTHBIE.

KIITFOYEBBIE CJIOBA: cepaua Kpbic, TOTallbHas uiiemMus Muokapaa, AT®a3Has akTuB-
HOCTbh, BO3PACTHBIE 0COOCHHOCTH
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EEG PECULIARTITIES AND KINDLED SEIZURES
CONDITION OF TRANSCRANIAL MAGNETIC STIMULATION

Godlevsky L.S., Shandra A.A..' Brusentsov A.L,’
Zhylinskaya A.V.,” Oleynik A.A".

Biophysics, Computer Science and Medical Devices Department, Dept. of Nornal Physiology,'
Dept. of Neurology,” State Medical University, Odessa
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Barnyak E.M., Mazko A.M., Mandel A.V.,

SUMMARY

Transcranial magnetic stimulation (TMS) at low frequency (2/s for 10 s, 0.1 Tl at the height
of the impulse peak) induced an increase in delta bandwidth power and a marked reduction in
theta and alpha rhythms in the basal EEG in rats kindled via amygdalar electrical stimulation
(ES). A marked reduction in beta and gamma bandwidth power was also seen. All effects were
seen within half an hour of TMS and were brain structure-dependent. Amygdalar ES did not
induce generalized clonic-tonic fits when applied to kindled rats after TMS. The duration of
generalized epileptoform activity was also shorter after TMS. A reduction in theta, beta, and
gamma rhythms and an increase in delta thythm at the moment of cessation of eplleptlform dis-
charge (ED) (last 16 s of discharge) in TMS-kindled rats were observed. Thus, a suppressive
antiseizure effect can be seen when relatively low intensity TMS is used, and the effects might

be mediated through delta rhythmogenesis activation.

KEY WORDS: transcranial magnetic stimulation, amygdalar kindling, EEG, seizures

INTRODUCTION

An increase in the threshold of after-discharge
(AD) induction after high-frequency (20Hz for 3 s)
transcranial magnetic stimulation (TMS) has been
seen in experiments on rats and quenching of the
threshold of kindled amygdalar seizures after low-
frequency (1Hz) TMS had been demonstrated [3,
17].

The mechanisms implicated in the effects of
TMS on seizures/seizure susceptibility are contro-
versial and have been suggested to involve either
the inhibition of seizures [5, 13, 14, 15] and re-
duced cortical excitability or the breaking down of
pair-pulse inhibition in the hippocampus.

Seizures can be induced by TMS [19] and this
effect might be explained by additional depolariza-
tion of epileptisized neurons as a result of rela-
tively strong currents induced by TMS. Thus, it is
reasonable to suggest that the general principle of
artificial stimulation of brain structures in epilep-
tology, namely, a decrease in the risk of facilitation
and an increase in inhibition during the course of a
reduction in the intensity of high-frequency electri-
cal stimulation, might also be applicable to TMS
[2, 16]. The aim of the present work was therefore
to investigate whether less intense TMS (0.1 Tl
instead of 1 TI) could induce antiepileptic effects
in amygdalar kindled rats.

MATERIALS AND METHODS

Animals

Male Wistar rats with a starting weight of 180-
250 g were used and were kept under standard condi-
tions (constant temperature of 23°C, 60% relative
humidity, 12 h dark/light cycles, standard diet and tap
water given ad libitum).

Procedures involving animals and their care were
conducted in conformity with the University guide-
lines that comply with international laws and policies
(European Community Council Directive 86/609, OJ
L 358, I, December 12, 1987; National Institute of
Health Guide for Care and Use of Laboratory Ani-
mals, US National Research Council, 1996).

General surgery

Animals were anesthetized with nembutal
("Ceva", France, 35 mgkg, ip.) and implanted
stereotaxically with bipolar electrodes (nichrome
wires insulated except for the tips, wire diameter 0.12
mm, interelectrode distance 0.25 mm) in the left
basolateral amygdala (AP=2.2; L= .7; H=8.5,
according to the rat brain atlas [9]. Reference
monopolar electrodes were implanted in the right
basolateral amygdala, right ventral hippocampus
(AP=-4.3; L=4.5; H= 8.0), left frontal cortex
(AP=1.7; L=2.0; H=1.0), and left occipital cortex
(AP=-6.3; L=3.0; H=1.0). Indifferent electrodes were
fixed to the nasal bones. Electrodes were fixed to the
skull with dental cement. Starting one week after
surgery, the rats were handled daily and adapted to
the experimental setup.

Kindling procedure



Kindling was started 10-14 days after surgery.
Electrical stimulation of the amygdala was
performed using an ESU-2 universal electro-
stimulator (former Soviet Union). Electrical
stimuli (60 Hz, duration 1 ms) were applied for a
total duration of 1 s. For kindling, the intensity of
electrical current used was 80-140 pA, depending
on its ability to induce after-discharge [10].
Generalized clonic-tonic seizures were seen
following daily stimulation for 20-27 days. The
severity of convulsions was evaluated according to
the scale described by Racine.

EEG acquisition and analysis

The EEG signals were sampled at 256 sam-
ples/s using a data acquisition board (National
Instruments, USA), and stored for off-line analy-
sis. The signals were filtered with the bandpass set
at 0.5-40 Hz. Fast Fourier Transform analysis was
performed on 16-s samples (“Labview-5.0" soft-
ware modified for EEG). The polygraph records
were inspected visually and epochs containing arti-
facts discarded. The post-TMS change in the
power of the different bandwidths of EEG (uV?)
registered at the beginning and at the end of ES-
induced epileptic discharge was calculated with
respect to corresponded indices in sham- TMS
kindled rats and presented as the percentage in-
crement or decrement of different bandwidths
power. The frequencies were grouped into 5 bands
of 0.5-4, 4-8, 8-12, 12-25, and 25-40 Hz.

TMS

The magnetic impulse generator, based on the
electronic chain theory, was constructed in the De-
partment of Biophysics, Informatics, and Medical
Equipment. Theoretical analysis showed that the
parameters of the impulses were a duration of 1
ms, an amplitude of magnetic induction between
peaks of 0.2 Tl, and a current velocity in the coil
of 1.0A/us. The frequency of impulses was 2 per
second, and the duration of stimulation 10 s. The
shape of the impulse was sinusoidal, with the
heights of the positive and negative deviations be-
ing 0.12 and 0.08 TI, respectively. The wire di-
ameter was 2.0 mm and the coil contained 60 turns
of wire.

To minimize the effect of current induction in
electrodes during TMS, the coil was placed such
that the lines of magnetic field were directed in
parallel to the electrodes and all wires were dis-
connected from the plugs during TM stimulation.
Therefore, stimulation of the temporo-parietal
zones was performed with a coil surface to skull
surface distance of 2.5 sm. During stimulation,
locomotor components resulting from single im-
pulses were not observed.

TMS was performed 24 h after the last kindled
ES. Sham-TMS kindled rats were used as controls
when effects on seizures and epileptiform activity
in brain structures were investigated.

Histology

At the end of the experiments, the rats were
anesthetized with pentobarbital sodium and per-
fused with paraformaldehyde. Frozen slices (32
um) of the brain were then prepared and every al-
ternate section mounted on gelatin-coated slides,
stained with neutral red, covered with a cover-slip,
and examined by light microscopy. In all the rats
used in the analysis, the electrodes were shown to
be inserted at the appropriate location.

Data analysis

The bandwidth power data were analyzed by 1-
way ANOVA, followed by the Newman-Keuls test.
Numbers of rats showing seizures were analyzed us-
ing the Fisher test.

RESULTS AND DISCUSSION

EEG of kindled rats before TMS

As shown in the Table, in kindled rats, the
greatest index seen in all brain areas before TMS
was for the delta bandwidth. Theta and beta activi-
ties were in second and third positions, respec-
tively, in the majority of structures, while the
power of alpha and gamma frequency bands was
less pronounced. It should be noted that the power
of the delta, alpha, and theta bandwidths was least
pronounced in the right (unstimulated) amygdala
and hippocampus. There were no structure-
dependent differences in beta rhythm power, while
gamma rhythm was lowest in the frontal cortex.

EEG of kindled rats after TMS

TMS was followed by changes in the power of
delta activity, which increased by 24.8% in the
hippocampus in comparison with the pre-TMS
level (P<0.05). It should also be noted that the dif-
ference in delta bandwidth power seen between the
unstimulated amygdala and both cortical zones
was lost following TMS.

Theta rhythm in the hippocampus did not
change significantly after TMS (P>0.05), whereas,
in all other structures, a marked reduction in theta
activity was clearly seen, this being most marked
in the frontal cortex (54% reduction) and least in
the stimulated amygdalar zone (27% reduction)
(P<0.05).

Marked reduction in the power of alpha activity
was seen in the post-TMS period, with a 50% re-
duction in the frontal cortex and a 26% reduction
in the hippocampus (P<0.05). The non-stimulated



amygdala and the frontal cortex showed least al-
pha activity after TMS.

Beta activity was reduced by 26% and 39%
(P<0.05) in the right amygdala and frontal cortex,

respectively, after TMS. Gamma activity was re-
duced by 31% in the stimulated amygdala and by
28% in the hippocampus (P<0.05).

Table
EEG effects of TMS in kindled rats (MZSEM)
Amydala | Amygdala Frontal Occipital cor- | Hippocam-
(left) (right) cortex (left) tex (left) pus (right)
DELTA RHYTHM
Pre-TMS (n=6) [ 69.0+4.0 478+3.1% T67T-T79# [65.8+6.1# :%)6&j 1.9
Post-TMS (n=7) [ 68.7+2.0 |56.3+3.3 59.9+ 3.7 62.8+ 3.8 54.4+2.4% (D
THETA RHYTHM
Pre-TMS (n=6) [45.3+£2.6 |34.4+2.2% 533+ 4. 7FF | 562+ 4 4%F %18'2%—@&
Post-TMS (n=7) E’a'?;.li 1.5 (2'4;.2j [.6% (2'4;.7i 1.7% E’aé]i 2.64@ 29.0j 1.6
ALPHA RHYTHM ' ' '
Pre-TMS (n=6) [22.0+1.5 17.7+ 1.3 21.8+1.5 24.4+2.0 19.1+ 2.3#&
Post-TMS (n=7) (1'5).2i 0.8 (1'1).1j 1.3 (18.8i 0.5 (1'7).3i 1.4 #a@ | 14.0+ 0.8 (1)
BETA RHYTHM _ ' ' '
Pre-TMS (n=6) [35.0+2.6 [363+1.8 35.0+ 2.7 38.6+1.9 37.7+4.5
Post-TMS (n=7) | 26.4+ 1.2 (2'6).8j 1.5 (2'1).1i 1.2131.1+04 @ 28.5+2.6
GAMMA RHYTHM ' '
Pre-TMS (n=6) [13.4+1.3 153+ 1.0 10.7+ 0.3 14.7+ 0.6 @ 16.4+1.4 @
Post-TMS (n=7) (9'.)24- 0.6]12.5+1.0 9.2+ 0.3 14.9+ 0.4 *@ 11.8£0.9(T)

Note: all data are presented in V>

* P<0.05 compared with the left amygdala, #- P<0.05 compared with the right amygdala, @- P<0.05 compared with the frontal cortex,
&- P<0.05 compared with the occipital cortex. (!)- P<0.05 compared with the control group.

Effects of TMS on ES-induced seizures and
epileptiform discharges

When amygdalar ES was carried out in the 30
min following TMS, generalized clonic seizures of
body muscles were seen in 4/7 rats, the remaining
3 rats showing rearing and serial clonic seizures of
the forelimbs. In the control group (sham TMS),
all 6 animals demonstrated generalized clonic-tonic
fits, the animals falling and showing postseizure
depression (P<0.025). The duration of the ES-
induced epileptiform activity was 58.7+ 6.0 s in
the sham-TMS rats and 32.3+ 4.7 s in the TMS
group (P<0.05).

The dynamics of the average power of different
bandwidths is presented in Fig. 1. A reduction in
the power of delta activity was seen in almost all
structures at the beginning of the ED, while, at the
end, all indices returned to the level of those in the
control group (Fig. 1A). The power of theta activ-
ity decreased at the end of ED in all structures
studied, while, after TMS (before amygdalar ES),
a prevalence of theta activity power was seen in
the left amygdalar zone (Fig. 1B). The power of
alpha activity was also prevalent in the left amyg-
dala; during the course of ED development, this
index did not change in most structures with the

exception of the occipital cortex, which showed
marked reduction of the average power of alpha
band activity (Fig 1C). In TMS-treated rats, the
power of beta activity was prevalent in the left
amygdala and occipital cortex, and a marked re-
duction in the average power of beta activity was
seen in all structures studied at the end of ED (Fig.
1D). A similar marked reduction was seen in al-
most all structures when the dynamics of the
power of gamma activity was investigated, the left
amygdala being the only structure not affected
(Fig. 1E).

Thus, during the course of kindled ED devel-
opment under conditions of TMS, a marked reduc-
tion in the power of theta, beta, and gamma
rhythm was seen, while delta rhythm increased.
Alpha activity was not affected by TMS.

Our data show that TMS caused profound
EEG changes in kindled rats. The most marked
effect was the general reduction in the power of
alpha activity in all brain structures. Reduced theta
activity was also seen in all structures, except the
hippocampus. In contrast the reduction in the
power of the beta and gamma bandwidths was less
widespread, and delta activity even increased in the
hippocampus.




It is of interest to note that delta-type activity is
associated with increased inhibition in the neocor-
tex [1] and seizure susceptibility would therefore
be expected to be reduced. The same is true of the
slow-wave component of spike-wave epileptiform
activity [4]. The reduction in alpha activity might
also be regarded as abolition of the thalamic-
derived facilitation of epileptic discharge in corti-
cal structures [7]. The reduction in the higher fre-

A (%) Delta

LA RA ocC FC HP

quencies of EEG activity might also contribute to
the TMS-induced EEG changes of epileptogenesis,
since EEG desynchronization is determined by ac-
tivation of the ascending reticular formation during
the course of which seizure susceptibility is re-
duced [8, 12].

B (%) Theta

LA RA ocC FC HP

Fig. Effect of TMS on the dynamics of power of different EEG bandwidths in brain structures at the beginning (dark column) and end
(light column) of kindled epileptiform discharge. LA and RA, left and right amygdala; OC and FC, occipital and frontal cortex; HP
hippocampus. The power index is shown as a percent of that in sham-TMS rats (100%).

*P<0.05 compared with the control group.

#P<0.05 compared with the same index at the beginning of epileptiform discharge.

When EEG analysis was performed after
amygdalar ES, the observed results conflicted with
the above interpretation of the different roles
played by certain mechanisms of rhythmogenesis.
Thus, at the beginning of ED, a marked reduction
in the power of the delta band was seen, while the
power of alpha band activity was unchanged. Such
dynamics, the opposite of what might be expected,
might be explained both by the shift to new har-
monics during the course of ED generation and by
the “overcoming” of the antiepileptic effect of delta
rhythmicity and the intensification of proepilepto-
genic alpha rhythmogenesis by powerful epilepto-

genic drives. Thus, the initial phase of ED devel-
opment might be considered as an insufficiency of
the “antiepileptic” state of the brain reflected by
net changes in the different bands of EEG activity.
Such an explanation is supported by the subse-
quent reversal of the above picture at the end of
ED development, namely, the restoration of a high
level of delta activity.

Together with shortening of ED, a decrease in
behavioral seizures was seen when amygdalar ES
was performed after TMS, supporting the idea that
TMS initially affects central mechanisms of gen-
eration of epileptogenic excitation. This suggestion



is in good agreement with the results of Ebert and
Ziemannn [3] who demonstrated raising of the
threshold of kindling AD precipitation in rats. In
addition, our data demonstrate the efficacy of low-
frequency TMS of relatively low intensity under
conditions of kindling development. In terms of the
low frequency and low intensity our data extend
previous results and show prevention of the
spreading of ED to be a central mechanism in an-
tiepileptic TMS action. Taking together our results
and those of other authors, it seems that TMS has
two principal modes of antiepileptic drugs action
[18], the raising of the threshold for the generation
of epileptic phenomena and a reduction in propa-
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gation of epileptogenesis via suppression of the
neuronal chains involved in the generation of ictal
activity.

Since kindled seizures are a model for complex
partial seizures [6], relatively low intensity TMS
might be considered as a possible therapeutic ap-
proach for this form of epilepsy, as previously
shown for higher intensity TMS [13].
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OCOBJIMBOCTI EEI' TA

KIHAJIHI'OBUX CYIOM 3A YMOB

TPAHCKPAHIAJIBHOI'O MAT'HITHOI'O ITOAPASHEHHSA

Tlomnescekuii JI.C., Ilanapa O.A.,1 Bpycenuos O.I.,2 Bapusx E.M., Manko O.M., Manzens O.B.,

Kununckas F.B.,2 Ouneitank A.A."

Kadenpa Giodizuxu, inopMaTHKK Ta MeIMUHOI anapatypH, Kadeapa HopManbHoi dizionorii,' kabenpa
HeBpoorii> OechbKOro IepKaBHOrO MEHUHOTO YHIBEPCHTETY

PE3IOME

TpanckpanuansHe MaraitHe nojapasHeHHs: (TMII) vusbkoi yactotu (2/c Ha mpotssi 10 c,
0,1 Tn Ha BUCOTI IMITYJIbCY) MHIYKYBAJIO 30UIbIIEHHS MOTYXHOCTI JIeJIbTa- PUTMY 1 CYTTEBO
penykyBasio Tera Ta anbda- putmu ¢onoBoi EEI' y mypiB 3 KiHAIIHrOM, SKUH Oyio
BUKJIMKaHO enekTpuuHuMu nojpasHensmu (EIT) murmammka. CyTTeBa peaykilisi MOTYKHOCTI
Oera- Ta raMMa pUTMIB TaKOXX Masa micie. Bcl 3a3HayeHi epeKTH POB3UBAIKNCH HAa MPOTA31



niBroauHu 3 MomeHTy TMII 1 iX Bupa3HicTh B CTpYKTYypax Mo3Ky Oyna pizHoro. EIl murnanuka
HE CYIpPOBO/JKYBAJaCh PO3BUTKOM TIE€HEPalI30BaHMX KIOHIKO- TOHIYHUX HamafiiB y
KigmiHroBux mypis micnss TMIL. TpuamicTe reHepamni3oBaHuX eniienTU(GOPMHHUX MPOSBIB
Takok Oyna 3menmena micas TMIL Y kinmniarosux mypis 3 TMII ciocTepiranack peykiis
TeTa, O€Ta 1 raMMma pUTMIB NpPU OJHOYACHOMY 3OUTBIICHHI AEIbTa PUTMY B MOMEHT
MPUITMHEHHS eNUIenTU(POPMHOTO po3psny (octanHi 16 ¢ po3psany). Takum 4MHOM, BIIHOCHO
Hu3bKoiHTeHcHBHA TMII cympoBOIKYETbCS PO3BUTKOM TPOTUCYIOMHOTO €QeKTy, SKui
CYNIPOBO/IKYETHCS MIICUICHHSM J€JIbTa PUTMY.

K/TIO90BI CJIOBA: tpaHckpaHiallbHa MarHiTHa CTUMYJISIST, MUTJIMKOBUN KiHtiHT, EEL,
CyIOMH

OCOBEHHOCTH 23T 1 KHHJAJIMHT'OBBIX CYJIOPOI' B YCJIOBUSX
TPAHCKPAHUAJIBHONU MATHUTHOHN CTUM YJISIHUA

Tlomnesckuii JI.C., [llanapa A.A.,1 Bpycennos A.I/I.,2 Bapusx E.M., Manko A.M., Manzens A.B.,
Kunnmckas A.B.,” Oneitruk A.A.'

Kadenpa Guodu3nku, MHGOPMATHKY H MEIUIMHCKOI anapaTypsl, Kadeapa HopMaIbHOH (u3Honorm,'
kadeapa HeBpornorun® OECCKOro roCyIapcTBEHHOrO MEIMIMHCKOTO YHHBEPCHTETA

PE3IOME

TpanckpanuansHas marautHas crumyssiiust (TMC) Huskoi dactotsl (2/c B Teuenue 10 c,
0,1 Tn Ha nUKe WMMOYJIbCa) HHIYUUPYET YyBEIMYEHHE MOUIHOCTH JeNbTa- pUTMAa U
CYILIECTBEHHYIO PEIYKIUIO TeTa U ajbda- puTMOB B (oHOBOW DD y KpbIC C KUHUIMHTOM,
BBI3BaHHBIM dJekTpuueckoil crumyisinued (OC) munganuHbl. CylnieCTBEHHAs PEAyKIHS
MOIIHOCTH OeTa- W TaMMa pPHUTMOB TakXke HMela MecTo. Bce ykasanHble S(hQeKThI
pa3BUBAIUCH B TeueHUe noiryyaca ¢ MomeHTa TMC U uX BBIPa)KEHHOCTh B CTPYKTypax Mo3ra
Obuta pasHoil. AmwurmanspHas OC He CONPOBOXKAAIACH pa3BUTHEM T'€HEPATM30BAHHBIX
KJIIOHUKO- TOHMYECKHX MPUCTYNOB Yy KHHJJIUHIOBBIX Kpbic mocie TMC. JInuTenbHOCTh
reHepaJIn30BaHHBIX BHHJIGHTI/I(ggpMHBIX NposiBIIEHUH Takke Obuta kopoue mocie TMC. ¥V
KAHUIMHTOBBIX Kpbic ¢ TMC oTmedanach pemykmusi Tera, Oera M TraMMa pPHUTMOB IIpH
OJTHOBPEMEHHOM YBEIIMYCHHUH JAEIbTa PUTMAa B MOMEHT MPEKPAIECHUS SHIICTTU(OPMHOTO
paspsina (mocnennue 16 ¢ paspsana). Takum 06pa3oM, OTHOCUTENBHO HU3KOMHTEHCUBHAs TMC
COINPOBOXKIAETCS PA3BUTHEM MPOTHUBOCYJOPOKHOTO d(ekra, pa3BUBAOLIETOCsS Ha (OHE
YCUJICHUS JI€JIbTa PUTMA.

K/IFOYEBBIE C/IOBA: TpaHCKpaHHUAIbHAS MaTHUTHAS CTUMYJISILIUS, aMUT TaJIApHBIN kusuineT, D01, cynoporu
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THE VARIETY OF FACTORS THAT INFLUENCE THE
BIOMECHANICAL PROPERTIES OF THE LIMB SKIN DURING
LENGTHENING

Grebeniuk L.A., Popkov A.V., Shchurov V. A.
Russian Ilizarov Scientific Centre for Restorative Traumatology and Orthpaedics Kurgan

SUMMARY

The aim of this work is to analyze the influence of some factors on biomechanical behavior of the human
skin in natural growth and in graduated lengthening with application of the Ilizarov fixator.

45 healthy individuals of various age and 104 patients suffering from congenital shortening of one lower
limb or osteomyelitic sequelac have been examined. The limb discrepancy was eliminated by mono- and
bilocal osteosynthesis with application of the Ilizarov fixator. The amount of lengthening comprised 3 - 14
cm, its relative value achieved 6 - 30%. Distraction started in 5 days following fixator placement.

Biomechanical parametres were determined with the help of the device designed by A.A. Utenkin. The
method allows for studying skin deformation properties - shift stiffness (S, kg/mm?) by minimal in time
loading but constant in value moment, as well as for calculation of the amount of relative deformation
(stretching, &, %). The work reports on the effect of different factors — structural and age ones, conditions of
reparative lengthening and processes of regeneration — on the mechanical behavior of the limb skin in short-
ening of different etiology and gradual traction for equalizing limb length.

There is a number of factors having influence on the skin biomechanics of the human extremity: 1 -
structural peculiarities of the collagen bundles and elastic fibres in the papillary and reticular dermis layers
(collagenous fibres make up 98% of the connective dermis tissue and provide its high stiffness). The con-
formation principle of the collagenous and elastic fibrillas and fibres is their spiral character. 2 - the type of
the collagen viscosity in the dermis, especially in its deep layers; 3 - age factor; 4 - an amount and etiology
of limb shortening in patients with the locomotor system orthopaedic pathology; 5 - the method of limb
shape modeling (lengthening and deformity correction) in the conditions of the guided transosseous osteo-
synthesis (mono- and bilocal osteosynthesis); 6 - skin regeneration (Ilizarov effect) as a consequence of the
formogenetic effect appearing in the conditions of tension stress.

KEY WORDS: biomechanical behavior of the human skin, natural growth, graduated lengthening, Ilizarov

fixator

INTRODUCTION

Human skin has a number of important func-
tions. It covers the entire human body and de-
fends the underlying tissues from injuries and
impacts. Its total surface in an adult person
comprises 1.5-2.0 square metres while its vol-
ume is 1/6" - 1/7" part from the entire body. The
skin structure in humans has a particular differ-
ence from that of the animals caused by a phy-
logenetically conditioned upright human stature,
absence of hair integument and social existence
(Ye.V. Vinogradova, 1975). The human skin is
also characterized by its lower mobility relevant
to the underlying tissues and by a larger diameter
of collagenous bundles in the transverse section
(100-200 pm in a human and 30-40 pm in a
pig).

When modelling the limb shape (lengthening
and/or thickening) all the components of the
segment under lengthening turn to the condition
of tension and deformation. As previously stated,
a successful surgical lengthening depends upon a
stable osteosynthesis, low traumatism of the sur-
gical intervention, a full blood supply, an opti-
mal rate and frequency of distraction, preserva-
tion of the limb function. All these conditions

have been mostly referred to bone regeneration
while the influence of various factors on soft
tissues, surrounding the lengthened bone, has
been less intensively studied. And while definite
success has been achieved in studying morpho-
logical parametres of soft tissues during limb
lengthening in experiment on animals, the re-
search of human limb soft tissue structural and
functional reconstruction in vivo has been insuf-
ficient.

Functional and radioanatomical soft tissue
changes during limb lengthening have been stud-
ied previously in achondroplastic patients and
other orthopaedic pathology (5, 6, 17, 18). But
some problems are still to be solved. It refers to
the changes in biomechanical skin properties due
to the patient's age. The difference in skin condi-
tion during various lengthening techniques has
been also little studied.

The aim of this work is to analyze the influ-
ence of some factors on biomechanical behavior
of the human skin in natural growth and in grad-
ual lengthening with application of the Ilizarov
fixator.

MATERIALS AND METHODS

45 healthy individuals of various age groups



and 104 patients suffering from congenital short-
ening of one lower limb or osteomyelitic sequelae
have been examined. The limb discrepancy was
eliminated by mono- and bilocal osteosynthesis
with application of the Ilizarov fixator. The
amount of lengthening comprised 3-14 cm, its
relative value achieved 6 - 30%. Distraction
started 5 days after the fixator placement (3).

Biomechanical parametres were determined
with the help of the device designed by A.A.
Utenkin (22). The method allows of studying
skin deformation properties - shift stiffness (S,
kg/mm’*degree) by minimal in time loading but
constant in value moment, as well as for calcula-
tion of the amount of relative deformation
(stretching, &, %). The device has a small size
(its working part in the shape of a ring is 28*20
mm). The maximal shift tension was 0.00840
MPa, the maximal rotational moment comprised
10.8 mm.

The studied skin area was located on the an-
teriorlateral surface in the middle tibial third.
The patients were positioned horisontally, the
knee joint angle counted 180D. The measure-
ments were performed before surgery, during
distraction and fixation, as well as 2-12 months
after the lengthening completion.

RESULTS AND DISCUSSION

Age dependence of the limb skin deformation
properties

The age dynamics of shift stiffness and
amounts of relative deformation was followed
for the humerus, forearm, femur and tibia in
healthy individuals (9). The femur and tibia
showed an exponential dependence between the
values of the lower limb skin relative deforma-
tion and age:

Femur € =11.321%¢ > +=0.46 P 0.05

Tibia € =3.0316 ¢ “****"P  r=0.51 P 0.05
€ - the value of a relative skin deformation or
stretching (%), e - a base of a natural logarithm
equal to 2.71, T - age in years. The other me-
chanical parametre is an amount of the skin shift
stiffness that is determined according to the re-
gression equation:

Femur S=0.0083* T+0.0192 1=0.62 P 0.01

Tibia S=0.0095* T+0.0412 r=0.44 P 0.05

(T is age in years). As it comes out of these
relations, the index of relative deformation de-
creased with age while shift stiffness increased
(10).

Morphological research data show that infan-
tile skin is considerably thinner than an adult one
(II). So, in babies the dermis is 1.5-2 times thin-
ner than in adults but the subcutaneous fat cellu-
lar tissue differs little from its condition in an
adult individual. The reported works (13, 14)
mention that collageneous dermis fibres in early
childhood consist of friable bundles that grow

thicker and denser to the age of 10-12, they be-
come much more twisted and interknitted. Der-
mis continues thickening up to the age of 16-30.

Light microscope investigation data testify
that the fibrous structures of the skin in 5-9-year
old children and adults are similar (15). The
study of dermis elements ultrastructure of a
normal infantile skin revealed some peculiar fea-
tures as compared with adults (1). It refers to the
structure of collagenous fibrillas, the width of
their periods is less and comprises 450 — 500 A.
A large amount of fibrous material was discov-
ered near collagenous and elastic fibres and testi-
fies that fibrous substances are actively synthe-
sized during childhood. Therefore, the age dy-
namics of biomechanical properties of human
skin is determined by its various structural fea-
tures. Mechanical properties of the skin in the
limb segments are influenced greatly by the type
of collagenous viscosity in the reticular dermis
layer. As reported by some scientists, there are
not only age but also topographic peculiarities in
the skin structure. The location and relations of
the collagen fibres have a great influence on the
dermis deformation features (14).

On the whole, the viscosity type of the human
limb skin is characterized by its layers; colla-
genous fibres are positioned in parallel layers;
rigid or weak relations of the dermis collagenous
frame with a subcutaneous cellular tissue or
structural relations with fasciae are possible in
various areas.

The dependence of collagenous fibres thick-
ness on the depth of their positioning was also
revealed. They are the thickest in the dermis re-
ticular layer (24).

The surface of the collageneous bundles
transversal section in the skin of young people is
considerably less than in old subjects and com-
prises 0.4 mm’ for the limb skin (16, 23, 24). As
reported (23) the skin on the lateral tibial surface
has additional bundles oriented almost perpen-
dicularly or tangentially to the skin surface thus
providing its greater stiffness and less stretching
as compared with the medially located areas.

Our research (9), when shift stiffness abso-
lute values were compared in the individuals of
the same age, has revealed that the stiffness of
the humerus and femur skin is considerably
lower than the corresponding values in the fore-
arm and tibia.

Thus, the regional difference in the skin rela-
tive deformation and elasticity is determined by
the dermis structure and the type of the mutual
interknitting of collageneous and elastic fibres,
the epidermis structure and the boundary area
between the epidermis and the dermis. The skin
structure as well as underlying tissues play a
decisive part in the process of skin relaxation
(20).



In some diseases (desmogenesis imperfecta)
the skin is easily torn which is caused by the in-
sufficient development of the collagenous struc-
tures.

As it was reported in the literature the main
structural components of the skin that take the
mechanical loading are collagenous fibres that
are well wound spirally (4). The conformation
principle of the dermis collagen at various struc-
tural levels is its spiral character (14). The poly-
peptid chains and collagen macromoleculas are
spiral, fibrillas are spiral too. Spiral orientation
was revealed in the architechtonics of other tis-
sues - muscular bundles, tendons, vessels' walls,
dura mater and even in the long tubular bones
(21).

According to many researchers the appear-
ance of spiral structures, in long bones in par-
ticular, is caused by the effect of twisting that is
revealed in the period of human phylo- and onto-
genesis. According to Ph. Fouques the twisting
of the musculus latissimus dorsi and musculus
pectoralis major is found in the human embryo at
early stages of its development while this phe-
nomenon is not noted in animals (21, p. 130).
Ph. Fouque associates this twisting with the up-
right human stature. Thus, spiral shape of the
architechtonics is one of the principles in macro-
structure organization; this refers also to the
skin. The biological essence of the spiral shape
of the skin structural components lies in the for-
mation of the definite mechanical tissue proper-
ties, i.e. relative deformation, viscoelasticity and
stiffness

Deformation properties of the skin during
limb elongation. The biomechanical skin proper-
ties of the shortened tibia in patients with a con-
genital limb anomaly depend on the amount of
shortening. Thus, the index of relative deforma-
tion of the shortened limb & (%) in the preopera-
tive period had a nonlinear dependence from the
anatomical limb length (L, cm):
£ =0.8225 + 13.352 e *'¥". Mathematical de-
pendence of the skin shift stiffness S (kg/mm)
from the anatomical tibial length L (cm) has
been found:

S=0.0013L +0.0118 r=0.8225, P<0.05

In the other conditions the dependence of the
deformation on the length of the skin sample was
also nonlinear (7).

By the end of the graduated monolocal tibial
lengthening a considerable decrease in the index
of skin deformation in the operated segment was
noted, that was II times less in children and 15.8
times less in adult patients (§ = 0.05 - 0.6%). In
12-14 year old children the decrease in deforma-
tion properties of the tibial skin during distrac-

REFERENCES

tion was less marked, which is probably caused
by the growth leap in the puberty period. The
possible explanation of the noted difference is a
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PO ®AKTOPH, AKI BINVIMBAIOTbB HA BIOMEXAHIYHI
BJIACTUBOCTI IKIPHU KIHIIBOK IIPHU ITOAOB’KEHHI

I'pedentok JI.A., Tlomko A.B., Illypos B.A.
Pociiicpkuii HaykoBHii IeHTp "BinHOBIIOBaNbHA TpaBMaTosorist i opronexis” im. I'.A. Tnizaposa

PE3IOME

Mera poOoTH mojsrasia y BHBYECHHI BIUIMBY AESKMX YHHHHWKIB Ha OiOMEXaHIUYHy NOBEIIHKY MIKipH
KiHIIIBOK Y IIpolieci NPUPOAHOIO 3pPOCTaHHS 1 J030BaHOIO PO3TATY 3a JOINOMOIOK amapaTta lmi3aposa.
Ob6cTexeHo 45 310pOBUX JTI0JEH pi3HOMaHITHOTO BiKy 1 104 mamienTH 3 NpUPOIKEHUM YKOPOUEHHSIM OfIHI€T 3
HIDKHIX KIHIIBOK a00 3 HacliJKaM{ IEepPEeHECeHOro ocreoMiemiTy. [10JoBKeHHs 3iHCHIOBAIN 32 METOJOM
MOHO- 1 O1JIOKaJIBHOTO OCTEOCHHTE3Y 13 3acTocyBaHHAM amapata liizapoBa. TepMiH HOIOBXEHHS CKiaiaB 3-
14 cM, BiHOCHE MOJIOBKEHHS — 6-30%. JIUCTpaKilo 3/iCHIOBAIN Ha 5 IEHb MiCJIs HAKJIAAEHHd anapary..

BiomMexaHIYH1 XapakTepUCTHKH BU3HAYANM 33 JONOMOroio npunany A.A. YTeHbKiHa,
aHATI3YI0UM Taki Ae(popMalliliHi mapaMeTpu: 3CyHyTy XKOPCTKICTh (S, Krc/MM™ rpai.) mpu
HOCTIMHIM BEJIMYMHI HAaBAHTAKEHHS, IO IOJAETHCS, 1 BEJIMYMHY BIAHOCHOI Iedopmariii
(&,%). Y po0oTi onucyeThCs BILUIUB PI3HOMAHITHUX YMHHHKIB Ha OIOMEXaHIYHY ITOBEAIHKY
YKOPOUYYBAHOI KIHIIIBKM PI3HOMAHITHOI €TIONOrii — CTPYKTYypHHX, (akTopa BiKy, BUAY
METOJUKH II0JI0OBKEHHS Y IIPOLIEC] 3pIBHIOBAHHS JOBXXUHU KIHIIIBKU. o

Jlo TakuMX 4YMHHHUKIB BIJHOCATH: 1 - 0cOONMBOCTI OyZiBil KOJAreHOBHX ITy4uKiB 1
€JIaCTUYHHUX BOJIOKOH COCOYKOBOI'O 1 CITHYATOTO IIapiB IIKIpH (koJylareH ckianae 98%
€IHAIbHOI TKAaHWHU JepMH 1 3a0esmeuye ii BHCOKY 3kOpcTKicTh). Kondopmauiinum
HPI/IHI_[I/IHOM 6y,Z[IBJIl KOJIar€cHOBHUX ITYYKIB € 1X CIIIPpAJICBHUIHA 3BUI/IT1CTB; 2 — Tan KOJIareHoBO1
B'SI3M B JepMi, OCOOJIMBO B TIMOOKHMX Iapax; 3 — BIKOBUI YMHHUK; 4 — BeJIUYMHA 1



€TIOJNIOTi YKOPOUYYBAHHS y XBOPHX 3 OPTONEIUYHOIO IIaTOJIOTIE€I0; 5 — METOAUKA
ONEPaTUBHOTO MOJENIOBAHHS pO3MIpiB 1 (GoOpMH KIHIIBKM B yMOBAaX YPECKOCHOIO
OCTEOCHHTE3y (MOHO - 1 OUIOKQJIBHUM OCTEOCHHTE3); 6 — PpEreHepaTOpHi MPOLECH Yy LIKIpl
CEIMEHTY, fKI IOJOBXKYIOTh KIHIIIBKH, K HposiB «edekTy lnizapoBa» B ymMOBax Hampyru
po3TAry.

K/TIO90BI C/IOBA: 6iomexaHiYHA TOBEIIHKA IIKIPU JIIOJUHH, MPHUPOJHE 3POCTAHHS,

JI030BaHUM po3Tsr, anapart lnlzapoBa, KiHIiBKa

O @PAKTOPAX, BJIUAIOHIUX HA BHUOMEXAHHNYECKHUE
CBOMCTBA KOXXHM KOHEYHOCTHU MNPU YIJUHEHUU

I'pedentok JI.A., Tlomkos A.B., Illypos B.A.
Poccuiickuit HayuHslil neHTp "BoccTanoButenbHas TpaBmaTonorus u opronequs” uMm. I A. Mnuzaposa

PE3IOME

HGJ'H) pa6OTLI COCTOsJIa B U3YUCHUHN BJIMSAHUA HCKOTOPBIX (baKTOpOB Ha OMOMEXaHUYECKOE IIOBCICHHUEC KO-
KM KOHEUHOCTEH B nponecce €CTCCTBCHHOI'0 poCTa U AO3UPOBAHHOI'O PACTSKCHHS C IOMOIIBIO almapara
Wim3aposa. ObcnenoBaHo 45 30pOBBIX JIIOJEH pa3imdHOro Bospacra n 104 manmeHTa ¢ BpOXXIEHHBIM YKO-
pOUYCHUEM OﬂHOﬁ W3 HIDKHAX KOHEYHOCTEH WJIH C MOCICACTBUAMU IICPCHECECHHOI'O OCTCOMUCIINTA. YHJ'H/IHGHI/IG
OCYIICCTBJIAJIN IO MCTOAUKE MOHO- U OMJIOKAJILHOIO OCTEOCHUHTE3a C MNPUMCHCHUECM allllapara I/IHI/BapOBa.
Bennuuna yumHenus cocraBisuia 3-14 oM, oTHocuTenbHOE yaunHeHne — 6-30%. JIucTpakumio ocymecTBIIs-
JIM Ha 5 JICHDb TIOCJIC HAJIOXKCHUSA arliapara.

bromMexaHnnueckne XxapakTepUCTUKUA ONPEIENSUIN C TOMOIIbIO ycTpoiicTBa A.A. YTeHb-
KHHA. AHAJU3MPOBAIM CIICAYIOIIHUE Ne(GOPMAlMOHHBIE TIAPAMETPBI: CIBUIOBYIO KECTKOCT
(S, xrc/MM” Tpajl.) Ipu MOCTOSIHHOM BETHUYMHE MPHUJIAraeMoi Harpy3kud M BEJIHMYUHY OTHO-
cutenbHO nedopmanuu (&, %). B pabore onuceiBaeTcs BIUSAHUE PA3IUUHBIX (PAKTOPOB HA
OMOMEXaHUYECKOE MOBEICHUE YKOPOUCHHOW KOHEYHOCTH PA3IMYHON 3THOJIOTUU — CTPYK-
TYpHBIX, (paKTOpa BO3pacTa, BUJa METOJUKU yIJIMHEHHUS B MPOILIECCE YPAaBHUBAHUS JIMHBI
KOHEYHOCTH.

K Takum ¢akropam oTHOcsTCS: 1 - OCOOEHHOCTH CTPOSHUSI KOJUIATC€HOBBIX MYYKOB U
AMACTUYECKUX BOJIOKOH COCOYKOBOT'O M CETYATOTO CIO0EB KOXKU (KoJutareH cocrasiisieT 98%
COCTMHUTEIILHON TKaHHU JEPMBI U 00ECIIEUUBACT €€ BBICOKYIO KecTKOCTh). Kondopmarm-
OHHBIM IMPUHIUIIOM CTPOEHHUS KOJUIAr€HOBBIX MYYKOB SIBJISETCS UX CIHUPATIEBUJIHAS U3BU-
TOCTh; 2 — TUII KOJUTAT€HOBOU BS3H B JIepMe, OCOOCHHO B IITYOOKHX CIIOSIX; 3 — BO3PACTHOM
bakrTop; 4 — BeMMUMHA U ITHOJIOTHS YKOPOUCHHS Y OONBHBIX C OPTOMEANIECKON MaTOIOTH-
eif; 5 — MeToMKa OMepaTUBHOTO MOJCIUPOBAHUS pa3MepoB U (HOPMBI KOHEYHOCTH B YC-
JIOBHSIX YPECKOCTHOTO OCTEOCHHTE3a (MOHO- U OMIIOKAJIbHBI OCTEOCHHTE3); 6 — pereHepa-
TOPHBIE MTPOIIECCHI B KOXKE YATUHIEMOTO CErMEHTa KOHEYHOCTH KaK MpOosBIeHUE «d(deKTa
NnuzapoBa» B yCIOBUSIX HANPSKEHUS PACTKEHUS.

K/TIOYEBBIE CJ/IOBA: O0voMexaHUYECKOE IOBEICHHE KOXHU YEIOBEKa, €CTECTBEHHBIIM
POCT, 103UPOBAHHOE pacTsbKeHHe, annapar MiuzapoBa, KOHEYHOCTh
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MATEMATHYECKASA MOJIEJIb POJOBBIX CXBATOK

Jlaxno U.B.

XapbkoBckuil HaUMOHANBHBIN yHUBepcuTeT uM. B.H.Kapa3una

PE3IOME

Ommcana MaTeMaTH4decKas MOJCIb POAOBBIX CXBATOK KakK aBTOKOJICOAaHHUI B paMKax CHUCTCMbI «MaT-

Ka-HJ’IO,HO-aMHI/IOTI/I‘leCKI/Iﬁ KOMILJIICKC).

K/TIOYEBBIE CJIOBA: cokpatuTenbHasi aKTUBHOCTh MAaTKH, CHHEPIE€THKAa, CHCTEMa «MaTKa-TIoJ0-

AMHHOTHYECKUN KOMILICKC », aBTOKOJICOaHUS

CokparuTenpHas JACATEIBHOCTh  MAaTKH
npeAcTaBiaseT co00il YHUKANbHBIA (EHOMEH,
KOTOPBI BO MHOTOM OINpPEAENsIeTcs KOHTPaK-
TUJIBHOX aKTUBHOCThIO MuoMmeTpusa. OmgHaxo
B HACTOSIIEE BPEMS XOpPOLIO M3BECTHO, YTO
CHJIa MBIIIEYHOTO COKpAILEHUS HE SBISETCSA
a0CONIOTHBIM (aKTOpOM, O0OECIeUnBAIOIINM
packpeiTue meiiku Matku [8, 14]. Ilo nanHBIM
MCCIIe[IOBaTENC, B ILEMH «CXBaTKa-pacKpbl-
THE» CYIIECTBYET MPOMEKYTOUHOE 3BEHO — I'e-
MOJMHaMHU4ecKas cucteMa muomerpus [6,17].

HeocropumbiM siBisieTCS HAlU4YME IBOJIO-
IIHOHHO BHIPAa0OTaHHOTO MEXaHW3Ma BHYTPH-
MHOMETPaJIbHOTO NEMOHUPOBAHUS KPOBH, KO-
TOPBIA CTajdl aKTUBHBIM HWHCTPYMEHTOM TIO
(hOpMHUPOBAHUIO THUIPOJIUHAMUYECKOTO OOBE-
Ma, BBHIIOJHSIONIETO OCHOBHYIO padoOTy o
neGopManMOHHOW PEKOHCTPYKLUHMH MICHKH
MaTk# B poxaax [13, 14, 17].

B 1988 roay ne3aBucumsbie aBTopnl Ca-
Bunkuii ['.A. u Bockpecenckuii C.JI. cdop-
MYJIUPOBAIN JUCKPETHO-BOJHOBYIO TEOPHIO
POIIOB, COTJIACHO KOTOPOIl TUCKPETHOCTH 00Y-
CJIOBJICHA HallMYUEM JIBYX OTHCIbHBEIX (a3:
CXBAaTKU W pacciabieHus MUOMETpus. YTpy-
TUe BOJHBI JedopManiu, BO3HUKAOIIKUE Oa-
rojaps MEpEMELIEHUI0O KPOBHU IO COCYAHMCTO-
My CILUIETGHUIO MBIIIEUHOTO CJIOSI MAaTKH,
00ecreuynBalOT PACKPHITUE WICHKH IO THITY
HaKayWBaHUS BO3J[yXOM MaHXXETKH TOHOMET-
pa. Ilpouecc mpoaBukeHUs IJI0AAa MO POJO-
BBIM NYTSIM MAaTEPU OCYIIECTBIISETCS IYTEM
B3aMMHOTO IEepEMEUICHUs] CTEHOK MAaTKd U
miogHoro sina. [lpu 3ToM mocTymatenbHOE
JIBUKEHUE IJI0JAa MOXXHO CPaBHUTH C IeEpe-
MEIICHUEM B YpEBE ylaBa MPOrJIOUYCHHON UM
Kpynoi numu [7, 14].

dyHIaMEHTATbHBIM CIEAYET CUYHTATh IO-
JIO)KeHUE 00 M30METPUUYECKOM XapakTepe Co-
kpamenus O6epemennoit matku [13]. Cornac-
HO ATOHM KOHIIENIMU Pojib “pace-maker”, BvI-
3BIBAIOLIEI0 MATOYHOE COKpallleHHE, BBIMOJI-
HSIET MaTOYHO-IIJIALCHTAPHBIH KOHTYpP KPOBO-
oOpalieHus, KpoBb U3 KOTOporo obecrednBa-
eT 3¢ deKT mopacTiKEeHUS MHUOIUTOB U WH-
OYyKLIHUIO CXBAaTKU. TO €CTh CHUJIOBOE JEHOHU-
pOBaHUE KPOBU B COCYIUCTBIEC JIAKYHBI MHUO-
METpHUsS SBISETCS OCHOBHBIM (PaKTOPOM, OI-

penensiomuM 4acTory u 3)QeKTUBHOCTH Po-
JIOBBIX cxBaTok [13, 14, 17].

B 1971 rony rpynma uccienoBaTenel moj
pykoBoactBoM Scheffs 1. ycmemno pemnna
3a7a4y NMOCTPOECHHUSI MaTeMAaTUYECKON MoAeTu
MaTOYHO-IUIAIIEHTAPHOTO KPOBOTOKA B 3aBU-
CUMOCTH OT H3MEHEHHUs] BHYTPHAMHHOTHYE-
CKOTO JaBJEHHS U OCOOEHHOCTEH BHEIIHETO
BEHO3HOI0 JApPEHa)ka B COCYIbl Maloro Tasa
[18]. B manpHeiimem TeopeTUUecKUe NaHHBIE
OBUTH TOJIHOCTBIO TOATBEPKICHBI OOBEKTHB-
HBIMH HccienoBanusmu [12, 14].

Taxum ob6pazom,

v, =[(F,~F)dt; av,=(F,-F),
rae V, — o00beM KpoBU B MIALEHTAPHOM KOH-

Type;
F, — nputok apTepuanbHOi KPOBHU K IJIa-
LIEHTE;

F, — BeHO3HBIN OTTOK OT IIJIaIlCHTEHI.

[IpennoxenHas MoJenb BIEPBBIE IO3BO-
Iuia TPHU3HATH MHOJIOKEHUE O MPOAOIKAIo-
meMcsi OTTOKE U3 HUHTEPBHIIE3HOTO IIPO-
CTpaHCTBa U IOCJIE MpEeKpaleHNus BEHO3HOTO
JIpeHaka MaTKH, TO €CTh MOATBEPAMIIA HAJU-
Yye CHJIOBOTO JEMOHMPOBAHUS KPOBH M3 Ma-
TOYHO-TIAIICHTAPHOTO KOHTYpa B JIAKyHBI
MBIIIEYHOT0 cJI0sl MaTku. Brmocnenctsum sta
Mojlenb Oblla Ha JOJTHMEe ToAbl 3a0bITa U HE
MOJIy4YHuia JJIOTHYECKOTO MPOJOJIKEHHUS.

KuBoTHBI MuUp NaéT HAM MOUCTUHE He-
0003prMO€ MHOKECTBO BBICOKO YIOPSI0YECH-
HBIX M BEJIHKOJENHO (QYHKIHOHUPYIOIIUX
ctpykryp. Ilo-Buanmomy, B OnoIOTHYECKOH
CHUCTEME HHYTO HE MPOUCXOIUT 0e3 Koomepa-
LMY OTJENbHBIX €€ yacTe Ha BBICOKOM ypOB-
He. CUHEpreTu4eckue MpoLECcChl MO3BOJISIOT
OMOJIOTMYECKUM CHCTEMaM «TpaHcGopMUpo-
BaTb» HHEPTHUIO, MPEIBAPUTEIBHO Ipeodpaso-
BaHHYIO Ha MOJIEKYJIIPHOM ypOBHE, B €€ MakK-
pockonuueckue Qopmel. CuHHepreTuueckue
MpOIECCHl TMPOSBISIOTCS B MBIIIEYHOM CO-
KpallleHUH, NPUBOJALIEM KO BCEBO3MOXHBIM
IBUKEHUSM, JJIEKTPUYECKHX KOJNEeOaHUAX B
KOpe TOJOBHOT'O MO3Ta, o0pa3oBaHUU 3apsaa
y DIEKTPUYECKUX PBIO, pacrmo3HaBaHUHM 3pHU-
TENbHBIX U pEUeBBIX 00Pa30B U T.1.

CymecTByeT eAMHBIN MOAXO0J B ONHCAaHUU



JMOOBIX OMOJIOTHYECKUX MPOIECCOB C TOYKHU
3pEHUS CUHEPTETUKHU WU «T€OPUU aBTOBOJIHY
[1,2,4,9,10,11, 15, 16].

W3 BBIIEU3T0KEHHOTO CIENYET, YTO POAO-
BOM aKT, MO-BUAMMOMY, SIBIISICTCS aBTOKOJIE-
0aTeNbHBIM TPOIECCOM, KOTOPBIH OIpenens-
€TCS aBTOKOJCOAHUSIMU CHCTEMBI «MaTKa-
MJI0J0-aMHUOTUYECKUN KOMILIEKC». ABTOKO-
nebaHuss — 3TO He3aTyXawliue KoueOaHwus,
MOJJCPKMBAEMbIle BHEIIHUMHU HCTOYHUKAMU
SHEPrUM B HEIUMHEWHON JHUCCUMATUBHOU
CHCTEME, BUJl U CBOWCTBA KOTOpOH ompene-
JAI0TCSI CaMOM CHCTEMOM U He 3aBHUCAT OT Ha-
YaJdbHBIX ycaoBud [9]. ABTOKOIeOaTEeNbHBIC
CHCTEMBI UpE3BBIYAMHO pacHpoCTpaHEHBl B
npupoje u TexHuke. K HUM oTHOCATCS ONTHU-
YECKHE KBAHTOBBIE TEHEPATOpHl (Ja3ephl),
BaxkHelme (GyHKIIMOHATBHBIC CUCTEMBI XKU-
BOT'0 OpraHu3Ma (CHCTEMBI KPOBOOOpAICHHUS,
JBIXaHUE, PEUYU), JYXOBBIC U CTPYHHBIC MY3bI-
KaJbHblE UHCTPYMEHTHI, MEPEMEHHbBIE 3BE3BI
(medeunsr), aBTOKATAIUTUYECKHE XUMHUYC-
ckue peakuuu [1, 5, 11].

[IpencraBuB cebe, 4TO B reHEpaIMd aBTO-
KOJeOaHUW CHUCTEMBl «MaTKa-II0J0-aMHHO-
THUYECKUI KOMILIEKC» OCHOBHYIO POJIb HUTpa-
I0T TEeMOJWHAMHYECKHE IMPOIecchl B (derorm-
JaleHTapHON cUcTeMe U MUOMETPHUHU, MOXKHO
MOCTPOUTH CIACAYIONIYIO MOJENb:

v, d axw,

zp =—(Fa—Vp); p+WOVp=0,
dt dt d

2
TJ€ W, — 4aCTOTa COOCTBEHHEIX KOJICOaHUM.

OaHako [JaHHOE YpaBHEHUE OMHUCHIBACT
UJealbHBIH clydaid B cucTeMe, JUIIEHHOU
BCSAKUX MOTEPh. A «BCAKas UIcanu3amnus pa-
HO WJIU MO3JHO MCTHUT 3a ce0s» (IuT. mo AH-
apoHoBy A.A., 1956) [3].

JUTEPATYPA

BonbmmHCTBO OKpYXaIOUIUX HAC B JKHU3HU
HENMHEWHBIX TUHAMUYECKUX CUCTEM B 00IIEM
cllyuae HEKOHcepBaTUBHBI. [IpakTuuecku B
M000H cUcTeMe MPUCYTCTBYIOT MOTepH (Tpe-
HUe, U3NydeHue, HarpeB W T.O.), U OOBIYHO
CHUCTEMa He SBJISETCS IHEPreTHYECKU H30JH-
pOBaHHOW: Ha Hee ACHCTBYIOT pa3lUYyHBIC
BHEUTHUE CUJIBI U TOJS, KaK CTaTHYECKUE, TaK
u nepeMenHble. Kinaccuku Teopuu konebaHHU
Y BOJIH HEOJHOKPATHO YKa3bIBajH, YTO MPHUH-
OUIHAJIbHO HOBBIM CBOHCTBOM JHCCHUIIATHB-
HBIX CHCTEM, B KOTOPBIX KoyiebaTenbHas
9HEPrus MOXKET HE TOJIbKO IMCCHUIIUPOBATDH
u3-3a MOTEpPb, HO W TOMONHITHCS HM3-32 He-
PaBHOBECHBIX HEYCTOWYMBOCTEH, SBISETCS
reHepanus aprokonebanuii [11, 15, 16]. AH-
IpoHOB A.A. 0ojee CEMHUJIECATH JET Haszal
Ha3Ball TaKWe CUCTEMBbl ABTOKOJIEOAaTENbHBI-
MU, BIIEPBBIC MPUJIAB UM YETKOE MaTeMaTH4e-
CKOE CoepKaHUe, CBA3aB aBTOKOJNEOaHHS C
npeaenbHbIMU HUKNIaMu Ilyankape [4].

Takum oOpas3om, peanbHas MOAETb POJO-
BBIX CXBAaTOK MOXET ObITh copMmyiupoBaHa
CIenyIIUM 00pa3oM:

v, d
P
2 T
dt dt

[IpencraBneHHOE ypaBHEHHE MPaKTUUYECKU
COOTBETCTBYET MATEMaTHYECKOMY OMHUCAHUIO
rerepatopa Ban-mep-Ilons, — knaccuueckomy
npumepy aBTokonebanui [3, 9, 19].

CoBepuIeHHO OYEBHAHO, YTO JajbHeHmas
paboTra B HampaBJICHHH IOCTpOEHHS Oojee
CIIOXHBIX MOJENeH POAOBOTO aKTa MO3BOJUT
riy0xxe MOHATh MPUPOLY aHOMAJUK POAOBOM
NesSTeIbHOCTH, a TaKKe YCOBEpILICHCTBOBATD
UX TATOTEHETHYECKYIO TePamuIo.

2
(F, —Vp) +w,V,=0
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MATEMATHUYHA MOJEJIb IIOJIOTIOBUX NNEPENM

Jlaxno 1.B.
XapkiBchknii HalioHasbHUHN yHiBepcuTeT iM. B.H.Kapasina

PE3IOME

Ommncana MaTeMaTHIHA MOJCJIb ITOJIOIOBHUX HepeﬁM, K aBTOKOJIMBaHb Yy paMKaX CUCTCMH «MaTKa-
HJ'IO,I[OBO-aMHiOTI/I‘IHI/Iﬁ KOMILJIICKC).

K/TIO490BI CJIOBA: cxopoTinuBa AaKTHBHICTh MAaTKH, CHHEPIeTHKa, CHCTEMa «MaTKa-TIoJ0-
aMHIOTHYHUH KOMIUIEKC», aBTOKOJIMBAHHS

MATHEMATICAL MODEL OF THE UTERINE CONTRACTIONS IN
LABOR

Lakhno I.V.
Kharkov National V.N. Karazin University

SUMMARY

The article presents a mathematical model of the uterine labor activity as continuous oscillations
within the limits ot the system of uterus-fetus-amnion.

KEY WORDS: contractive uterine activity, advanced synergetics uterus-fetus-amnion, continuous os-
cillations
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YPOBEHb TPHUIITO®PAHA U CEPOTOHHHA B YC/IOBHUAX
CYIOPOXHOM TOTOBHOCTH 'OJIOBHOI'O MO3IA

Maxkcumenko E. I'., CaBuenko B.H.

XapbKoBCcKUI HaMOHANIBHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

Y CTaHOBIIEHO, YTO Y KPBIC C BBICOKOM ayJIMOIE€HHOM CylOPOKHOU aKTUBHOCTBIO B CPaB-
HEHUHU C KPBICAMU C HU3KUM YPOBHEM BO30yIUMOCTH YMEHBIIACTCS YPOBEHb CEPOTOHUHA B
TUIIOTAJIaMYCE, CTBOJIE, MO3KEUKE U IOJIYLIAPUIX TOJIOBHOI'O MO3ra, a COACPKAHUE TPHUII-
TohaHa y KPBIC YMEHBIIIACTCS B MOXKEUKE U FOMOTaJIaMycCe.

K/TFOYEBBIE C/IOBA: cepoTOHMH, TpUNITO(AH, ayIMOT€HHAs! aKTUBHOCTb

BBEJEHUE

Jnst onpeneneHus ypoBHsI TpUNTO(aHa U ce-
POTOHHHA B YCIIOBHSIX CYIOpPOHOW TOTOBHOCTH
TOJIOBHOTO Mo3ra Oblila MpOBEAEHa Cepusi DKC-
MEPUMEHTOB Ha J1a0OpPaTOPHBIX KpbICax JIMHUU
Kpymmnckoro-MonoakuHold #u  OecriopoAHbIX
KpBICax C pa3IU4YHBIM YPOBHEM CYAOpPOKHOU
aKTUBHOCTU. B »sKkcmepuMmeHTe HCIonb30BaHa
MOJIENb ayJUOT€HHON SIUJIETICUH.

[IpoBeneHHbIe ncCienOBaHUS MOKA3alIH, YTO
YPOBEHb CEPOTOHHMHA Y JKMBOTHBIX C BBICOKHM
YpOBHEM BO30YAMMOCTH, a TaKXe KPBIC JTHHUU
Kpymmackoro-MononkuHOM M0 CpaBHEHHUIO C
KUBOTHBIMH C HU3KUM YPOBHEM BO30YIMMOCTH
3HAUUTENBHO HUXKE. B TO %e BpeMs y KpbIC JH-
Hun KpymmHckoro-MoiaoAKMHON B MO3KEUKe
BBISIBJIGHO CHH)KEHHUE YPOBHS TpUNTO(AHA.

CpaBHUTENBHBIM aHAIN3 YPOBHS CEPOTOHU-
Ha ¥ TpUNTO(aHa B Pa3IMYHBIX OONACTIX TO-
JIOBHOTO MO3ra, B TPYIIAaxX HCCIEIYyEeMBIX XH-
BOTHBIX IO3BOJIAET MPEANIONOKUTE CIIEAYIOIIEE.
CHMKeHME YypOBHS CEpPOTOHHMHA CBS3aHO KakK C
YMEHBIIIEHUEM MEANaTopa, MEPEHOCHMOro W3
CTBOJIA B ApyTrHe 00JIaCTH TOJOBHOTO MO3Ta, TaK
U CO CHI)KEHHEM CKOPOCTH OHMOCHHTE3a WIN
YCKOPEHHBIM TIPEBpAIlEHUEM B HCCIEIYEMBIX
obnmactax rojoBHoro wmosra. CHWXKeHHE Ke
ypOBHSL  TpumntodaHa MOXHO  OOBSCHHUTH
YMEHBIIIEHUEM CKOPOCTH €ro HeHpOHaJIbHOrO
3aXBaTa WM NPEBAJUPOBAHUEM JPYTHX IyTeH
MeTabonu3Ma.

MATEPHUAJI U METO/bI

Jns u3ydeHHs B3aUMOCBSI3M MEXIY CYHO-
POXHOM TOTOBHOCTBIO M COACP)KAHHUEM B MO3I€
CEPOTOHMHA W TPUNTO(PaHa MBI BOCIIOIBH30Ba-
JUCh MOJIENBIO ayIMOTeHHOW smuiencuu. Mo-
Jenb SBIAeTCs YAOOHOH Uil HCCIIeNOBaHUs
HEHPOXMMHUYECKHX OCOOCHHOCTEH TOJIIOBHOTO
MO3Ta, T.K. aeT BO3MOXXHOCTh M3Y4UTh MO3T JI0
BO3HUKHOBEHHUSI CYJOPOT M TEM CaMbIM HCKIIO-
YUTh COMHEHHUE, YTO HaOJI0JaeMble H3MEHEHUS
B OMOXMMHYECKOM CTaTYCE SIBIISIFOTCS CIICICTBH-
€M IPUCTYIIOB, a HE MPEIIECTBYIOT TAKOBBIM.

Cepusi SKCIEpHUMEHTOB BBHITNIOJIHEHAa Ha Oe-
JBIX J1a00paTOpHBIX Kpbicax JUHUHM KpymwmH-
ckoro-MonoakuHoit [1] ¢ BBICOKOH ayauoreH-
HOW CyIOpPOXKHOW TOTOBHOCTBIO, a Tarkke Oec-
MOPOAHBIX KpBICaX, MpEeNBAPUTENBLHO OTOOpaH-
HBIX 10 YPOBHIO CYyJOPOXHOM roToBHOCTH. OT-
00p JKUBOTHBIX MO YPOBHIO CYIOPOKHOW T'OTOB-
HOCTH MPOM3BOAWIN B METAJNIMYECKOH Kamepe
pazmepom 80x40x30 cM ¢ KpbIIIKOW U3 Opr-
cTekna. B KkauecTBe 3BYKOBOIO pa3paskKUTENs
WCIOJB30BAJIM 3ByYaHHUE 3JIEKTPHUUECKOrO 3BOH-
Ka ¢ ANUTenbHOCThIO 3Bydanus 120 cek. ['pom-
KOCTh Ha ypOBHE I0Jla KaMephl paBHsu1achk 96
n0. Peakiuio ;KMBOTHBIX OLIGHUBANM B Oamiax
no cuenyromei mkasne: 0 0amioB - OTCYTCTBHE
JBUTATEIBHOTO BO30YXAEHHS W CYIOPOKHON
peakuuu; 1 Oamn - B3OparuBaHUS U HE3HAUH-
TenpHas OeroBasi peakuus; 2 Oama - BbIpaXKeH-
Hasi OeroBas peakuus, 3aKaHUYMBAIOLIasCs Ta-
JICHUEM JKUBOTHOT'O Ha JKUBOT; 3 Oaia - BeIpa-
KEHHOEe JBUTaTeNIbHOE BO30YXIEHHE, 3aKaHUH-
BaroUlasics najgeHueM KUBOTHOTO Ha OOK M KO-
HUYECKHUMH cynoporamu; 4 0Oamia - CymZOpOX-
HBI TpUNAAOK C TOHMYECKMM HaINpsKEHUEM
BCell MyCKyIaTypBbl.

U3 TecTMpOBaHHBIX KUBOTHBIX MBI C(HOPMH-
poBasu aBe rpymmbl: 17 rpynma - KHBOTHBIE C
BBICOKMM IOPOrOM ayauoreHHsix cyaopor (0
0ayIoB, KOHTPONIb) U 27 rpymma - )KUBOTHBIE C
BBIpaXKEHHOH snuienTudopMHOi peakuuei u,
COOTBETCTBEHHO, BBICOKOW ayIMOT€HHOW Cyno-
pPOXHOU TOTOBHOCTBIO (3-4 Oama). JKuBOTHBIX
WCTIONIB30BANIN ISl OMOXMMHYECKHX HCCIEHO-
BaHMI HE paHee, 4eM depe3 2 Hellenu Mocie OI-
peneneHys Cy10poKHONU FOTOBHOCTH.

BUOXVUMHWYECKHWIN METO]

JKuBoTHBIX 3a0HMBaly MyTeM JIEKalHUTAIUH,
MO3T OBICTPO M3BJICKAIM U HA XOJIOAY pasieis-
JU HAa OTHENBl - NOJyIIapus, TUIOTaJIaMmyc,
CTBOJI (ITPOOATOBATHIA MO3T + BapoJHEB MOCT)
1 MO3’KeuoK. TKaHb B3BEIIMBAJM, pa3Melbyalli
u twarensHo pactupanu B 0,4 M HCIOy4 B co-
OTHOIIICHUU 1:(}0. ['omorenatsl BbIIEpKUBAIN
60 muH npu 4 C, 3aTeM LEHTpU(YTHPOBAIN B



TedeHue 5 MuH npu 3000 06/MuH 1Ipy Temiiepa-
type 0 C. Hamocanounyto KUIKOCTh MEPEHOCU-
71 B ipoOHpky 1 goBoawin a0 pH 5-6 ¢ momo-
mpio 2 N KOH (na xononmy) BropuuHo wnen-
Tpudyruposanu B TeueHue ;5 muH 1pu 3000
0o0/MuH npu temneparype 0 C. [lns ompenene-
HUSl COAEpX)aHMUs TPUNTO(PaHa M CEPOTOHWHA B
9KCTpaKkTax moib3oBamuchk MerogoM Endo u
Ogura [2, 3, 4]. Pa3nenenue npoBOAUIN HA KO-
JIOHKE U3 KapOOKCHMETHIILEIII0N036I Thiia CM-
52 ¢upmbr Whatman Biochemical (An-rmiwms).
Komnonky (0,6x10 cm) ypaBaoBemmBanu 0,01 M
¢docpataeiM Oydpepom (pH 6,2) m Hanocuau
HENTpaau30BaHHBIA TKAHEBOW HSKCTPAaKT B KO-
nuyectBe 1-4 M. DIIOUMIO TPOBOAWIU IIPU
KoMHaTHOH Temmnepatype Oydepom I (0,01 M
¢docoatusiit 6ydep, pH 6,2) u Oydepom 11 (0,03
M c¢ocdatusrit 6ydep, pH 6,2). Bydep I (dppax-
uust 15 mo) smoupoBan tpunrtodan, Oydep 11
(ppakmust 15 wmi) oIIOMpOBa’m  CEPOTOHHUH.
Tpuntodpansl W CEPOTOHUHBI  OMNpENeNsIN
(diIyopuMeTpuYecKd 1O COOCTBEHHOM JIOMH-
HECLEHIIMU Ha crnekTpoduyopumerpe MIID-4A
Xutaun. s aHanmM3a MCIONB30BAIH UIMHY
BOJHEI A, = 303 HM (IyIMHA BOJHBI BO30YXJIe-
Husl) 1 A, = 330 HM (QIMHA BOJHBI JIIOMUHEC-
LEHITNH) JUIS CepoTOHMHA; A, = 290 HM ([uiHHA
BOJIHBI BO30OYXICHUS) H 7‘2 = 345 uMm (muHA
BOJTHBI JIIOMUHECUEHIINN) [T TpUnTodaHa.

B kayecTBe cTaHmapTOB OBUIM HCIIONB30Ba-
Hel Tpuntodan ¢upmel BDH u ceporoHus-
kpeatuHuH cyiabdar ¢upmbl Koch-Light Lab.
(AHTOHS).

PE3YJIBTATHI DKCIIEPUMEHTA

HccnenoBanust ypoBHsS CEpOTOHWHA M TPHII-
tohaHa y >kuBOTHBIX ¢ HU3KUM (H) 1 BbICOKHM
(B) ypoBHeM B030yOMMOCTH, a TaKke Y KpBIC
muann Kpymmackoro-Monoakuuoit (KM) cu-
JETeIbCTBYIOT O TOM, YTO y TIOCIHEOHHX IO
CPaBHEHHIO C XKMBOTHBIMH Tpynnsl H conmepika-
HUE CEPOTOHMHA CYLIECTBEHHO HIKE BO BCEX
W3YyYEHHBIX 00JacTsIX Mo3ra - TMONyHIapHsiX,
THIIOTONIaMyCe, CTBOJIE W MO3Keuke (Tadm. 1).

OTO pasnuyue SABISETCS AOCTOBEPHBIM (p <
0,001) u BecbMa 3HAYUTENBHBIM. Tak, B MONY-
mIapyusX ypoBeHb CEPOTOHMHA CHUXeH Ha 40-
60%, B runoronamyce - Ha 50-70%, B cTBOINE -
Ha 60-80%, B mo3xeuke - Ha 60-80% (puc. 1, 2,
3, 4). Caenyer OTMETHTb, YTO OJHOBPEMEHHO Y
kpbic muHUM KM B MO3Xeuke U rumoraiamyce
3aMETHO CHIKEHBI YpPOBEHb TpHumTo(daHa - Ha
30-40% wu 40-60% coorBercTBeHHO (Tabm. 1,
puc. 1, 2, 3, 4).

VY BBICOKOBO30YIMMBIX KpbIc (B), BBIAEneH-
HBIX U3 obuieil momynsuuu OelbIX J1abopaTop-
HBIX KPbIC M OTBEYAIOLIMX BBIPAXKEHHOW CYHO-
pPOXHON peakuuell Ha AEHCTBHE ayIUOT€HHOrO
pasdpakuTens, Takke OTMEYEHO 3aMETHOe
CHIDKCHUE YPOBHSA CEPOTOHHMHA B THUIOTAlIaMy-
ce, CTBOJIE U MO3keuke. OIHAKO, STO CHIDKEHHE
MEHee BBIpaXXEHO, YEM Yy JIMHEHHBIX Kpbic KM
(ma 20-40%, 25-35% u 20-30% COOTBETCTBCH-
HO), YpOBEHb JIOCTOBEPHOCTH TaKKe HUXKE
(p<0,05). B TO e BpeMsi B MOJIyLIapUSX KPBIC
rpymmnsl B ypoBeHb cepoTOHWHA HECKONBKO TO-
BoimeH (Ha 40-50%, p<0,01). ConepxxaHue
TpuntodaHa y Kpeic Trpynnsl B gocroBepHO
(p<0,05) cHMxKEHO B MO3XKeUuKe (puc. 4).

Takum 00pa3oM, >KHUBOTHBIE C BBICOKUM, T'e-
HETUYECKH JECTEPMUHUPOBAHHBIM YPOBHEM ay-
JMOTEHHOW CYJOPO’KHOH TOTOBHOCTBIO (KPBICHI
KM) xapakTepu3yloTcsi 3aMETHBIM CHUKEHHEM
YPOBHSI CEpOTOHMHA BO BCEX HCCIETOBAHHBIX
0051acTAX TOJOBHOTO Mo3ra. Y KpbIc rpynmsl B,
TaKxke 00JaJalolIMX BBICOKOH, HO HE 3aKpel-
JICHHOW T'eHeTH4ecKH (KaK 3TO MMEET MECTO Y
Kkpbic tMHUKM KM) cynopoXHOM TOTOBHOCTBIO, B
TUIoTajaMyce, CTBOJIE M MO3XKEUKe Haloa-
IOTCSI TaKHe JKe HalpaBJICHHOCTH, XOTS U MEHee
BBIpaKEHHBIE, 4eM y Kpblc TuHuu KM, n3mene-
HUSl YpOBHS cepoToHWHA. JIOTMYHO OXUAATH,
YTO CABHUTH CO CTOPOHBI OMOXMMHYECKHX (pak-
TOPOB, MPUYMHHO CBS3aHHBIX C BBICOKOH SIH-
JIETITUYECKOM TOTOBHOCTBIO TOJIOBHOTO MO3ra,
OynyT Ooree BBIpaKEHHBIMU B TPYIIIE >KHUBOT-
HBIX, Y KOTOPBIX BBICOKas BO30OYAMMOCTh MO3Ta
00ycliOoBJI€HAa TEHETHYECKHUMH MEXaHH3MaMHU.

Taoauna 1

Copep:xaHue TpUNTO(AHA U CEPOTOHMHA B PA3JIHYHBIX 00JIACTAX F0JI0BHOI0
MO3ra Kpbic

I'pynna ;kMBOTHBIX
Oﬁgsrc:b Bemecteo |H B KM
n HM/r n HM/r PB-H)| n HM/r P(KM-H)

Tonymapus Tpunrodan | 8 | 1.45+0.13 | 8]1.44+0.14| >0.05 8 [1.20+0.14| >0.05
Ceporonun | 8 | 142+0.11 |8]2.10+0.17 | <0.01 8 10.78+0.08 | <0.001
Tumotanamyc Tpunrodan | 8 | 7.74+0.06 | 8 | 6.60 +0.56 | >0.05 8 [3.73+049| <0.001
Ceporonus | 8 |11.75+091 | 8] 8.00+0.62 | <0.01 8 14.54+091 | <0.001

Crox Tpunrodan | 8 | 3.21+0.30 | 8]3.14+0.39 | >0.05 8 [3.98+0.50| >0.05
CeporonuH | 8| 9.25+0.85 | 8]6.52+0.90 | <0.05 8 1298+0.26 | <0.001

MO3KETOK Tpunrodan | 8 | 5.16 +0.31 | 8]4.11+0.39 | <0.05 8 [348+047| <0.01
CeporonuH | 8| 8.51+0.51 |8]6.19+0.51 | <0.01 8 12.50+0.51] <0.001

N — KOJINYECTBO OHpeI[CJ'IeHI/Iﬁ
P- JOCTOBEPHOCTDH pa3jIndus MEXKIAY COOTBETCTBYIOIIUMHU I'pyIIIaMHu
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Puc. 1. CpaBrurensHoe copepxanue Tpunrodana (Tpunt) u cepo- Puc. 2. OtHocutensHoe conepxkanue Tpunrtodana(Tpunt) u cepo-

tonnna (Cep) B momymapusx kpsic rpynn H,B u KM.
JlaHHBIE BBIPa’KEHBI B % 10 OTHOILEHHIO K rpymme H.
VYcnoBubie o603HaueHus: ** - P<0.01, *** - P<0.001.
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Puc. 3. OtHocurensHOe conepxkanue tpunrodana (Tpunt) n
ceporonnHa (Cep) B crBoie Mo3ra kpsic rpynn H, B u
KM. JlaHHbIE BBIPa’KEHBI B % 110 OTHOILEHHIO K IPyIIIe
H.
VYcnoBubie o603HaueHust: * - P < 0.05, *** - P <(.001.

Hcxonst w3 rUMoOTE3bl O POJIM CEPOTOHHMHA
Kak (axropa, CIep>KUBaIOLIEro BOSHUKHOBEHHE
U pa3BUTHE CYIOPOKHOIO IpoLiecca B TOIOBHOM
MO3Te, MOXHO HPEANOIOKUTh, YTO YCTaHOB-
JICHHOE TIOBBILICHUE CEPOTOHMHA B TOMYILAPUIX
TOJIOBHOTO MO3ra KpBIC Tpynmbl B HOCHT KOM-
MEHCATOPHBINA XapakKTep.

C yyerom Tomorpaduueckux B3aHMMOOTHO-
LIEHUH B pacrlpelesieHny COAEPKAIIX CepoTo-
HUH HEHPOHOB M HEPBHBIX TEPMHUHAJIEH, MOXK-
HO BBICKa3aTh MPEINOJIOKEHHE, YTO OOHapy-
KEHHOE HaMH 3HAYNTEIbHOE CHHKEHUE YPOBHS
CEPOTOHHMHA B CTBOJIC MO3ra NPH HEM3MEHHOM
COZiepKaHUU TpuITodhaHa CBHIECTEIBCTBYET O
CHIDKCHUH HWHTEHCHBHOCTH OHOCHHTE3a cepo-
TOHWHA WJIM YBEIMYEHWH CKOPOCTH €ro mpe-
BpallleHusl B Tenax HeWpoHoB rpynnel B1-B2
[5]. CHuxeHue ypoBHS CEpOTOHHMHA B APYTUX
UCCIIENOBAaHHBIX HAMHU 00JIACTAX MOXKET SIBUTHCS
CIIEICTBHEM KaK YMEHBIICHHs KOJIUYecTBa AaH-

tonnna (Cep) B rumotamamyce kpsic rpynmn H.B u KM.
JlaHHBIE BBIPa’KEHBI B % 110 OTHOLIEHUIO K Tpymnne H.
VYcnoBubie o6o3naueHus: ** - P<0.01, *** - P<0.001.
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Puc. 4. OrnocurensHoe conepxkanue tpuntodana (Tpunt) u
ceporonnHa (Cep) B Mo3xkeuke kpbic rpynn H, B u KM.
JlaHHBIE BBIpa’KEHBI B % IO OTHOIIEHUIO K rpynne H.
VYcnosubie o6o3Hauenus: * - P < 0.05, **-P < (.01,
*% P <0.001.

HOI'O MEAWATOpa, MEPEHOCHMOr0 C aKCOHAaJb-
HBIM TOKOM M3 CTBOJia B JIpyrue o0nacTu To-
JIOBHOI'O MO3ra, Tak U ocialneHHeM ero OHo-
CHHTE3a WU YBEIUYEHHEM CKOPOCTH MpeBpa-
LIEHUs] HEMOCPENCTBEHHO B HCCIENyeMbIX 00-
nacTsax. B monp3y mpeanonokeHus o CHIKEHUH
WHTCHCHUBHOCTU OMOCHHTE3a CEPOTOHHHA y KH-
BOTHBIX C BBICOKOH CYIOPOKHOW T'OTOBHOCTBIO
CBHJICTENILCTBYIOT 0ojiee BBICOKME BETHYHHBI
ko3 uumenta K1 = tpunrtodan/cepoToHuH y
BBICOKOBO30YZMMBIX KHBOTHBIX, OCOOCHHO Y
kpbic uHUM KM (T1a61.2). CHMKeHuEe ypOBHS
TpuntodaHa B TUIOTAIAMYCE M MO3KEYKE MO-
XKeT OBITh TaKKe CBSA3aHO C YMEHBIICHHEM CKO-
POCTH €ro HeWpOHaIBHOTO 3aXBaTa WM yCHIIe-
HUEM JApYrux (Hampumep, KHHYPEHHHOBOTO)
nyteid merabonusma. EctecTBeHHO, HeNb3s HUC-
KIIIOUYUTh ¥ MHBIX BO3MOXHBIX MEXaHH3MOB YC-
TAHOBJICHHBIX B OSKCIEPHUMEHTE 3aKOHOMEPHO-
CTeH.



Taoanma 2
OTtHowmenne coaep:kanus TpunTodana k ceporonuny (Ky) y Kpbic ¢ pasad4HbIiM
YPOBHEM ayJANOTre€HHOI Cy/10POKHON FOTOBHOCTH

O6s1acTh rOJIOBHOTO I'pynna ;KuBOTHBIX
MO03ra H B KM
Hemispheres 1.02 0.69 1.54
Hypothalamus 0.66 0.83 0.83
Trunk 0.35 0.48 1.34
Cerebellum 0.61 0.66 1.39
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PIBEHb TPUIITO®AHY I CEPOTOHIHY B YMOBAX CYJIOMHOI
I'OTOBHOCTI I'OJIOBHOT'O MO3KY

Maxkcumenko O. I'., CaBuenko B.M.
XapkiBcbkuil HamioHanbHUN yHiBepeuteT iM. B.H. Kapasina

PE3IOME

BcranoBneno, mo y ImIypiB 3 BHCOKOIO aydiOTEHHOIO CYAOMHOK AaKTHBHICTIO Y
HOPIBHSAHHI 3 IPaMH 3 HU3bKHM PIBHEM 30yIIMBOCTI 3MEHIIYETHCS PIBEHL CEPOTOHIHY Y
rinmoTajgamyci, CTBOJI, MO3KOYKOBI 1 y MIBKYJISIX TOJIOBHOTO MO3KY, a BMICT TpUNTO(haHY Y
IIYpIiB 3HM)KYETHCS Y MO30YKOBI 1 MIOTaNIaMyci.

K/TIOY90BI CJ/IOBA: cepoToHiH, TpunTodaH, ayl1ioreHHa akKTUBHICTb

THE LEVEL OF TRYPTOPHAN AND SEROTONIN IN THE
CONVULSIVE READINESS CONDITIONS OF CEREBRUM

Maksimenko E.G., Savchenko V.N.
Kharkov National V.N. Karazin University

SUMMARY

It was determined that the serotonin level in hypothalamus, brain stem, cerebellum and brain
hemispheres lowers in rats with high audiogenic spasmodic activity as compared to rats with low excitability
level, and the serotonin content in rats decreases in cerebellum and hypothalamus.

KEY WORDS: serotonin, triptophane, audiogenic activity



VIK 615.017

CYBCTAHIIHUA P
3AKUBJIEHUU
MUOKAPIA
MoiiGenko A.A., Coxpyr B.H.,' Illsupenxo N.P.', I6myuanckuit H.1.>
WNuctutyr puznonoruu um. A.A. boromonsiia HAH Ykpaunsl, Kues, JloHenkwuii rocy-

JAPCTBEHHBIH MEIUIMHCKHT YHUBEPCUTET, XapbKOBCKHUl HALMOHAIBHBINH YHUBEPCHTET
um. B.H. Kapazuna’

KPOBHU IIPH
NH®APKTA

N BETA-DOHAOPPUHDBI
IKCIIEPUMEHTAJIBHOI'O

PE3IOME

B skcnepumente Ha 30 cobakax ¢ mojenbio nHdpapkra muokapnaa (MM) nmokaszano, 4to
IUHaMUKa conepxkanus u Oananc cyocranuuu P (CP) u Gera-sunopunos (b3) B kpoBu
HaxoIATCs B COOTBETCTBUM C McxonaMu 3axusieHus M. [ HEOCII0KHEHHOTO 3a)KUB-
nenus UM xapakrepno npeobnananue CP B octpom nepuone, b3 - B moxoctpom. Ipu oc-
J0XXHEeHHOM 3axkuBiieHnn UM mnpeoGnananue CP siBisieTcs onpenensoniM Ha MpoTsKe-
HUU Bcero skcnepuMmenTa. Kontpoas 3a conepkanueM CP u B moxer paccmaTpuBaThbCst
KaK OJUH U3 METOJI0OB CBOEBPEMEHHON AMATHOCTHKH M JIEUEHUS OCJIOKHEHHOTO 3a)KUBJIE-

Hug M.

K/TFOYEBBIE CIIOBA: wunbapKT MUOKap/a, CTpecc-peakuus, Oera-sHAopPUHBL, Cyo-

craniusa P

BBEJEHUE

Hcxon 3axuBneHus wH(papKTa MHOKapna
(MM) ompenensercs crpecc-peakiiueii opra-
HHU3Ma, KOTOpas MOAYJIHUPYET BOCHAJICHUE B 30-
He Hekposa [1, 12]. YcmoBueM HEOCIOXKHEHHTO
saxxuBneanss UM ¢ gopmupoBaHHEeM MOCIICHH-
(apkTHOTrO pyOLa SBIAETCSA CTPECC PEaKIHs CO
cOanaHCHUPOBAaHHBIMU PETYJISITOPHBIMH ~ MEXa-
HU3Mamu B (HopMmoctpecc). [Ipu crpecce ¢ mo-
BBIIICHHBIM (THUIEPCTPECC) WM CHHKEHHBIM
(rumocTpecc) OTBETOM C HCXOAOM B pa3ba-
JIAHCUPOBAHUE MEXaHU3MOB PETYISIIIUA Pa3BH-
BaeTcs Ae3aJalTallMOHHBIA CHHIPOM, KOTOPHBIM
B pesynbrate UM ocnoxHsieTcss popMUpOBaHU-
eM TocIeHH(APKTHON aHEBPU3MBI Cep/ila WIN
pa3pbIBOM €ro creHku [2, 5]. Baxxnas ponb B
CTpecce W BOCIAJICHUHM OTBOAMTCA OallaHCY
HelpoMeauaTopoB. B YaCTHOCTU? cyOcTaHiuu P
(CP) u 6era-sunopdpunam (B29) [7, 9]. CP u BD
MOIyTUpPYIOT OoneBble peakuuu [10] u 3a-
MTyCKAIOT KOMITEHCATOPHO-TTPUCIIOCOOUTENLHBIC
mexanu3Mbl [3, 4, 8]. Llenbro ucciaemnoBaHus
sBHIIOCh M3ydeHne auHamukun CP u BD kpou
NP HEOCIOKHEHHOM M OCJIOKHEHHOM 3a)KHB-
nenun UM.

MATEPHAJIBI 1 METO/bI

OnbiTel BEIOTHEHBI Ha 30 B3pOCIBIX Oecro-
POIHBIX cobakax Maccoit ot 6 mo 15kr. Mopenb
UM Bo Bcex ciydasix BOCIPOM3BOAWIN MO
OOIIMM HApKO30M TEPEBS3KON IMepeaHeld MEexX-
JKEIIyIOYKOBOM apTepuu Ha MPOTSKCHUU B
BepXHel U cpenHeil ee Tpersx. JKuBoTHBIC ObUTH
pasneneHsl Ha 3 cepuu, o 10 cobak B Kax 0.
B cepuu 1 nexapcTBeHHBIC mMpenapaThl, Hapy-

HIAIOIIME CTPECC-PEAKIIMIO OPTaHU3Ma U 3aKHB-
neane MM, He mpuMeHsUMCh (MOAENb Heoc-
noxxHeHHoro UM Ha QoHe HOpMocTpecca) u
30Ha MH(papKTa 3aKWiia MOJHOIECHHBIM IOCIIe-
nHQpapKTHEIM pyoLoM. B cepusix 2 u 3 XKHUBOT-
HBIM MOZEIHPOBAIN OCJIOKHEHHOE 3a>KUBJICHHE
UM (monens UM Ha done runep- (cepus 2) u
runoctpecca (cepus 3)) myTeM BBEIEHHS C Tep-
Boro nHs MM Ha NpOTSHKEHHHM CeMH CYTOK ITH-
poreHasnia B go3ze 10 Mkr/kr/ cytku (cepust 2)
[a.c. CCCP Ne 1174966] 1 HecTepOMAHOTO MPO-
TUBOBOCTIAJIUTENILHOTO MpenapaTa aMuIONHpH-
Ha B o3¢ 50 mr/kr/cytku (cepus 3) [a.c. CCCP
No 1122306]. Crpecc-peakuuio Ha UM ompene-
nsu o ypoBHI0 koptuzoia (K3) B kpoBu Ha 1
cytku. B cepusax 2 u 3 3axusnenne MM oc-
JOKHUJIIOCH ~ Pa3BUTHEM  MOCIenH(apKTHON
aHeBpHU3MBI cepAna Ha 15 cyrku onbita. KoH-
TPOJIEM CIYXHIU 5 JTOKHOOIEPUPOBAHHBIX CO-
0ak (TOpaKoTOMHS M TIEPUKAPIOTOMHS Oe3 Mo-
nenupoBaHus IM).

B kpoBH KHBOTHBIX JI0 OIEpalHH, B OCTPOM
(12, 18, 24 vaca u 4 cytku) u nogoctpom (7, 9
u 15 cyrkn) nepuoae UM usyuanu conepkaHue
Heporientuaos: bD u CP. Ompenensnu HOp-
MHPOBAaHHOE K MCXOJHOMY YPOBHIO OTHOILICHHE
BD/CP, kak koadduuueHT cOanaHCUPOBAHHO-
cru HeiiponentuaoB (KCH). PagnonmmyHHBIM
METOJIOM C MOMOIIBI0 HabopoB onpenensum: K3
(Muctutyt Onoopranmueckoit xumuu AH berno-
pycu); CP u B3 (dpupma "Incstar", CILIA). Uc-
XOABl 3a)XHBJIeHUA 30HBI UM KOHTponmpoBain
M3y4EeHHEM cepJla Ha ayTolCuu Ha 15-e cyTku.
JKuBOTHBIX M3 DKCIEPUMEHTa BHIBOAWIH B CO-
OTBETCTBHHM C CYHIECTBYIOIIUMH HHCTPYKTHB-
HBIMH JIOKyMEHTaMu. Pe3ynbTaTel moaBepraiu



00paboTKE C WCIONE30BAHUEM METOJI0B MaTe-
MaTHYECKON CTATUCTHUKH.

PE3YJIBTATBI U OBCYXJIEHUE

VYposens K3 Ha 1 cytkn IM B cepun 1 co-
craBun 348+52 HMonb/i1, B cepun 2 - 514+£85
HMOJB/JT, B cepud 3 - 26736 umons/n1. Mcxo-
nom MM, Kak W OXHAAIOCh, B CEpUH OBLIO
¢dbopMupoBaHe MOCIEHH(PAPKTHOTO pyOLa U B
cepuax 2-3- pasBUTHE MOCICHH(APKTHOMI
aHEBPU3MBI CepALaA.

PesynbraTel onpenenenus copepkanud bO,
CP u KCH npu skcnepumentansHnoM UM npen-
craBieHbl B Tabmune. CTpecc-peakuus Npu
sKcnepuMeHTansHoM MM conpoBoXk1anocs mo-

BbllieHHeM conepkanuss CP B kpoBu cobak
Bcex cepuil. [Ipy HEOCTO)KHEHHOM 3a)KUBJIIEHUU
UM na ¢one HopmocTpecca (cepust 1) ormeda-
ercsi moBbIlIeHNe KoHUeHTpauun CP ¢ makcu-
mymoM Ha 24 uvaca M. B mocnenyromeM Ha-
omonaercs cHmkenue conepxkanuss CP ¢ moc-
THXKEHHEM MUHUMyMa Ha 15 cytku ombita. [Ipn
OCJIO)KHEHHOM 3akuBiieHnn MM nHa ¢oHe TH-
niep- (cepust 2) u runocT-pecca (cepus 3) B au-
Hamuke conepxkanus CP ompenensnocs nBa
MaKCHMyMa: MEpBBI - B ocTpoM nepuoae M
(1 u 4 cyTku), BTOpPOH - B MOIOCTPOM TIEPHOIC
(7-15 cyTknm).

Taoauna

Conep:xanue CP (nr/mi1) u B3 (mmoab/JI) B ni1a3me KpoBU CO6aK U MX COOTHO-

HIeHHe
(KCH) npmu 3xcnepumentainbaom UM (M=r)

IIo- [HUcxoa-| Ce JUINTEJbHOCTh HH(apKTA MHOKAPAA (UAChl, CYTKH)
Ka3a HbIEC -
Te- | 3Ha- | pu | 124ya- | 18 ya- | 24 ya- 4 cy- 7 cy- 9 cy- 15 cy-
JIN YeHUudA a1 COB COB ca TOK TOK TOK TOK
T [ 17559 [245.E12 (246,233 [ 161527 [183E27 [132E18 | 103E8
2 . 510 £53 [ 337 £46 (386 £32 | 74 £34 [214%30 | 298+E38
CP |128+30 282°+43 .
3 119242 T61E26 | 191E28 (244 £25 [156%24 | 84E14 | 149£13
| 327 1. |34.9 =T, 39.5 £7. . [45.2 T,
25.8+1.8 4 6 28.4+2.7 3 38.9112 8
b330 | 2 . 382 EL [TI3 L '
BD e 4117.3 +5. 6 7 33.743.2 26%13. 22.?12. 20.3&2.
3 46,0 £4. @0.7 £3.
15.1+1.0 20.4+1.3 |18.7+1.3 8 4 33%13. 27.211.
T
5 1.3+0.1 |1.4+0.2 |1.3+0.2 12'01%8'530'%0'1 0.6+0.1 | 0.5+0.1
KCH [1.0+0.1 L2201 |16£0.1 [0.950.1 T 2.0£0.3 | 1.740.2 [2.8°£0.27
1.4+0.2 [1.5£0.2 | | 1.0£0.1 [0.6+0.1 [0.5+0.1 | 1.0+0.1

* P < 0.05 npoTHB KOHTPOJIBHBIX 3HAYCHHI.

Wsmenenue cogep:xanus b3 npu monenupo-
BaHMHM dKcriepuMeHTanbHoro MM xapakrepuso-
BAJIUCh TIOBBIIIEHHUEM MX KOHIEHTpAaIluu B Kpo-
BU. Bmecte ¢ Tem oTMmewanuch paziauuus, o0y-
CIIOBJIEHHBIE (POPMOI CTpecc-peakliuu U 3aKnUB-
nenuss UM. B cepun 1 mpu HOpMoOcTpecce u
HEOCJIO)KHEHHOM 3akuBieHnn MM nmHamumka
BD xapakrepuzoBanachk AByX(]a3HOCTBIO: Tep-
BB NHK KOHLeHTpauuu BD Habmromancs k
koHIy 1 cyrok MM, BTOpo# mombeM KOHILIEH-
Tpanun bD ormeuanca ¢ 7 cyTok M AOCTUTA
MakcuMyMma Ha 15 cytku UM. M3meHeHus KoH-
LEeHTpauuu b3 npu ocIoXKHEHHOM 3a)KUBJIEHUU
UM B ycnoBusix runep- (cepust 2) U THIIOCTPEC-
ca (cepust 3) ObuI MOHO(A3HBIMH C MAaKCUMY-
MOM, COOTBETCTBEHHO, Ha lu4 cyTku 3aborneBa-
Husl. B panpHeimeM B o0enx cepusix oTrMmeda-
JIOCh CHWKEHHE coepkaHus bD ¢ MUHuUMyMoM
Ha 15 cytku M.

Hunamuka KCH otpaxkana Oamanc crpecc-
pEANM3YIOMNX M CTPECC-TUMUTHPYIOIUX CHUC-

TeM opranmsma B ocTpoM nepuoae UM u co-
rJlacoBanack ¢ (OpMOU €ro 3a)KUBJIECHHS B TO-
noctpoM mnepuone. Ilpm HeocnokHEHHOM 3a-
xussieann UM nHa ¢one HOpMocTpecca (cepust
1) nunamuka KCH xapakrepusoBaniach nepBo-
HayaJIbHBIM yMEPEHHBIM YBEJIMYEHHEM B OCT-
POM NEpUOJE U MOCIEAYIONIMM 3HAUYNUTETbHBIM
CHIDKEHHEM B MOJOCTPOM Iepuone 3aboseBa-
Hud. [ ocnoxHeHHoro 3axkuBienus UM xa-
paktepubiM Obu10 yBenmuenne KCH B octpom u
MOJOCTPOM Teprozae 3a0oneBaHus], MpUYeM, Ha
¢done rumepcrpecca (cepus 2) 3TO yBETHUUCHHE
Ob1T0 Oosiee BBIPAaXKEHO, YEM B YCIIOBHSIX THIIO-
ctpecca (cepust 3).

[lonmy4yeHHbIE pe3yabTATHl OTPAXKAIOT BaXK-
HYI0O pOJIb COAJAHCUPOBAHHOCTH IMHAMHUKHU
HEHpoNenTuAOB B MCXoAax 3akuBieHHs M.
Nmemus Muokapia 3amyckaeT MEXaHH3MBI
cTpecca M BOCHAJIEHUS, KOTOpBIE SBISIIOTCA Be-
IOYIIMM 3BEHOM BOCCTaHOBIIEHMs cepaua. Ilpu
HOpMOCTpecce HaOMIoJaeTcsi  COrJIacOBaHHOE



n3meHenue cogepxkanus CP, bO u KCH. Ilpe-
oOyajaroriee  ToBbIIeHUEe coxaepxkanue CP B
cpaBHeHuu ¢ bO u yBennuenne KCH B octpom
MEpUOAE CIIOCOOCTBYET aKTHBALMH JIEHKOLUUTOB
KpoBH [11], BBIMONHAIOIMX HEKPOTH3ALHUIO H
YTUIN3aLUI0 HEKPOTH3UPOBAaHHOTO MMOKap/a.
[loBellenHass koHueHTpauusd bD m cHMkeHMe
KCH B nomoctpom nieprojie 3a001¢BaHusl SBIIS-
ercsi HeoOXOIUMBIM YCIOBHEM IEPEKIIIOYECHUS
HEKPOTHYECKHX IMPOIIECCOB B 30HE MH(pAPKTa Ha

penapaTUBHEIE.
UM na d¢one rumepcrpecca MpOSBIACTCA
paccoriacoBaHWeM  JAWHAMUKH  COZIEp)KaHHUA

HeiiponentuaoB. PanHee u Oonee BBICOKOE CO-
nep>xanue CP B cpaBHeHnu ¢ bO u yBenuuenue
KCH B octpoMm nepuoae M npuBoauT k ycko-
pPEHHOW M MHTEHCHBHOW WH(HUIBTPALIMH 30HBI
nH(papKTa JEHKOUUTAMHU C YCHIICHHEM €ro Je-
crpykiuu [2]. Tlosenmennsii KCH Ha ¢one
BBICOKOTO cozepkanus CP u Huskoro conepxa-
Huss B2 B momoctpom mepuoge UM otpaxkaer
3aJIepKKy Pa3BUTHS pENapaTUBHBIX MPOLIECCOB,
YTO COMPOBOXKAAETCs (HOPMHUPOBAHMEM IIOCIIE-
nH-papkTHOI aHeBpu3Mbl. Hamportus, ocnab-
JIEHWE CcTpecc-peakuuu (TumocTpecc) Ha (QoHe
HE JIOCTaTOYHOTIO MOBBIMIEHUS KOHIIEHTPALUU
CP, cHmxenHoro conepxanust bBO u Bbicokoro

KCH B octpoe nepuone M umeer crieactsuemM
3aMeyieHre WHQWIbTpaluu U CIeAyomend 3a
HEel JECTPYKUHMH HEKPOTU3UPOBAHHOTO MHO-
kapna nevikountamu. lloBeimennsit KCH 3a
cduer oTHocutenbHoro ysenuyenuss CP u cuu-
xeHus bO B momoctpom mepuone MIM cBune-
TEIBCTBYET O 3aJICP’KKE MEPEKIIIOUEHUs BOCCTa-
HOBUTENBHBIX IMPOLIECCOB C HEKPOTHYECKUX Ha
perapaTUBHbIC, YTO MPUBOJUT K (hOPMHUpPOBa-
HUIO MTOCICHH(APKTHON aHEBPU3MBI.

Takum o0pa3oMm, TUHAMHKA COIEpXKAHUS U
6ananc CP u BD B kxpoBu HaxonsaTcs B MOJTHOM
COOTBETCTBUHM C HCXOJaMH 3akuBieHus M.
st HeocnoxxkHeHHOTO 3axkuBieHuss UM xapax-
TEpHBIM siBIIsieTcs npeoOiaganue CP B octpom
nepuozae, b9 - B mogocTpoM, ¢ UX ypaBHOBEIIHU-
BaHUEM B TICPUOJA YCUJICHUS CHHTETUYECKUX
npoueccoB. [Ipu OCIOKHEHHOM 3a:KHBJICHUU
WM nabmonaercs qucOanaHc HEWPOIEITHIIOB C
npeobnananueM CP Ha MPOTSKEHUU BCETO DKC-
MEePUMEHTA.

Koutpons u usmenenue coaepxxkauusi CP u
B3 Mmoxer paccMmaTpuBaThCS Kak OJUH U3 Me-
TOJIOB CBOEBPEMEHHOM AMATHOCTHKH, MPOrHO-
3UPOBAHUS U KOHTPOJIIS JICUCHUS OCIOKHEHHOTO
3axkuBieHus M.

// ®U3MOA. KypH. HM.
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PE3IOME

B excniepumenti Ha 30 cobakax 3 MO@GHH_IO iHpapkTy miokapaa (IM) nmokazano, 1o au-
HaMmika ckiigny 1 Oananc cyocranuii P (CP) 1 Gera-ennop¢inis (]JSE) y KpOBI 3HaxX0JiTCs y
TICHOMY 3B'A3KYy 13 3aroroBa”HsM IM. /Ing HeycknagHeHOro 3aroroBaHHs IM xapakrepHa
nepesara CP y Toctpomy niepioni, BE - y miarocrpomy. Ilpu yckinaguengmy 3aroroBansi IM
nepeBaxxHICTE, CP € BU3Ha4anpHOIO NMPOTATOM BChOI'O eKcnepumeHTy. KoHTpouss 3a yrpu-
ManHsM CP 1 BE moske posrispatucg sk OAMH 3 METOJIB CBOEYACHOI JIArHOCTUKU Ta
JIIKyBaHHS YCKJIaIHEHOI0 3aroroBa”Hs IM.

K/TIOY90BI CJIOBA: indapkt Miokapaa, cTpec-peakiis, Oera-eHnopdinu, cyocraniis P

BLOOD LEVELS OF SUBSTANCE P AND BETA-ENDORFINS AND
EXPERIMENTAL MYOCARDIAL INFARCTION CICATRISATION

Moybenko A. A., Sokrut V.N.', Shvirenko L.R.', Yabluchansky N.I.>
Bogomoletz institute of Physiology Academy of Sciences of Ukraine, Kiev,
Donetzk State Medical University', Kharkov National V.N. Karazin University®

SUMMARY

The experiment over 30 dogs with myocardial infarction (MI) model shows that the blood dynamics of
maintenance and balance of substance P (éP) and beta-endorphins (BE) are in compliance with MI cicatrisa-
tion outcomes. For the cicatrisation without compliances the CP predominance in the acute period and BE
predominance in the sub-acute period is typical. The CP predominance during the whole experiment appears
to be determinative for the complicated MI cicatrisation. Monitoring of the CP and BE levels can be consid-
ered as one of timely methods of diagnosing and healing of the complicated IM cicatrisation.

KEY WORDS: myocardial infarction, stress reaction, beta-endorphins, substance P
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RHEABILITATION RESULTS
RADIATION INJURIES

Moroz V.A., Starenkiy V.P.

OF PATIENTS

WITH ACCIDENT

Grigoriev’s institute of a medical radiology, Kharkov

SUMMARY

The purpose of the work based upon the treatment results of 29 patients with radiation injuries received
in accidents are to determine optimum his treatment tactics. Special attention was focused on surgical reha-
bilitation and mistakes and inaccuracies, made during its carrying out. The calculation of the received dozes
was carried out of the basis of the calculated simulation method of an accident in consideration of the
source’s activity, geometry of the exposure and time of contact with it. The observation of the patient under
considerations enables us to assert that in the acute period of the radiation injury (prior to 3 months after the
accident) the reconstructive surgical treatment is expedient only in conditions of x-ray overexposure, with
only surface injure of tissues, especially when there is their inflammatory response. For better remote results
of treatment surgical rehabilitation of the consequences of a radiation trauma, including determination of the
coretraction scope and the type of an operation, should be postponed for 6 months, which will enable to do it

more precisely.

KEY WORDS: radition accidents, radition injuries, surgical treatment

INTRODUCTION

Wide use of sources of ionizing radiation in
various spheres of modern human activity being
determines immanent level of accidental
traumatism including radiation exposure. In the
recent years there appeared a tendency to
allocate profession groups especially hazardous
in terms on accident exposure of hands, eyes,
other part of body under industrial conditions
(dosimetricians, defectoscopians, orthopedists,
X-ray technicians etc.) [1, 2]. And the quality of
medical rehabilitation of such traumas, often
reducing in disabilities, has according to the data
available in the literature, invaluable significance
for diagnosing of working capacity [3 -5].

The purpose of the given work was to
determine optimum treatment tactics of
accidental radiation injuries basing on the
experience of the specialized clinic attached to
Grigoriev’s Institute of Medical Radiology.
Special attention was paid to surgical
rehabilitation and analysis of mistakes and
inaccuracies made during its carrying out.
Besides, we intentionally avoided discussing
important but outsizing the limits of the given
research points concerning treatment of the early
phase of a radiation trauma.

MATERIALS AND METHODS

For the period between 1975-1999 29 pa-
tients with radiation injuries of the second and
more severity according to SOMA/EORTC clas-
sification, received under conditions of accident
exposure, were treated in the clinic [6]. This con-
tingent of patient underwent various operative
interventions in the period from several days till
10 years after the radiation trauma. The majority

of the patients (23 or 79,3% respectively) were
professional workers and the rest 20,7% were
so-called "unskilled" contingent, who had re-
ceived their injuries under conditions of acciden-
tal access to sources of ionizing radiation. Be-
sides children made two thirds of the latter group
(4 out of 6). And only three patients from the
total number received radiation traumas as the
result of X-ray radiation (2 X-ray technician and
1 patient during the brachytherapy of skin papil-
lomas when the roentgen apparatus got broken).

The dozes of radiation, received by the
patients on the skin and time of exposition varied
within rather wide scope - from 0,5 till 71 Gy,
received in the periods from tens of seconds till
18-hour-contact with a radiation source.
Calculation of the levels of the received dozes
was carried out on the basis of the method of
calculated simulation of an accident in
consideration of the source’s activity, geometry
of exposure and the time of contact with it. They
were further specified in compliance with the
established limits according to the course of real
clinical picture of the radiation injury. Additional
dozes of skin exposure, caused by its nuclide
contamination and their incorporation, were
calculated according to V. Shamov’s recommen-
dation [7].

The effectiveness of the rehabilitation
measures was evaluated in the remote and
immediate periods of time after its carrying out
according to Karnofsky’s index [8].

Statistical handling of the results was done
on AT/PC using the package of application
programs Mathcad 7.0.



RESULTS AND DISCUSSION

Most frequently in surveyed group of patients
there was damage of hands (25 patients), then
thigh (5) and thoracic or abdominal wall (by 3
each). In the first case it was explained by high
functional loading of a hand, as instruments of
work, and in other cases - arrangement of
pockets, in which injureds put radiation source.
In third of cases (9 patients) damage were
combined. Thus the defeat of hands was
combined with a trauma of thigh. At one patient
the injury were developed in three mentioned
localizations.

The generally accepted method of treatment
of radiation injuries is the complete excision of
non-viable tissues with their substitution for
functionally suitable flaps [9, 10]. At the same
time this task has (as the literature and our own
experience  prove) many  characteristics
peculiarities (impossibility in many cases to use
local flaps, forced long-term immobilization of
limbs along with skin grafting, psychological
stress, etc.). Besides, high functional value of
hand performs special requirements to as precise
localization of an injury as possible [9, 11].

Knowledge of peculiarities of injuries of
different segments of a hand and the data of
calculated simulation of an accident are of great
helping here. Thus, analyzing the frequency and
character of traumas in our observations we
discovered high frequency of injury of the most
active segments of hand. Besides, these segments
were injured the most heavily. For example, the
distal phalange of the first finger was on the first
place, then followed the distal phalange of the
second finger of "leading" hand (left for left-
handers). On case of injury from an isotope
source (for example, “’Cs) the zone of injury
received rather high local dozes of radiation in
this area, explained by features of dozes
distribution from such source (fig. 1). In case of
the injury from a source of x-ray radiation, the
tendency of injures distribution was similar,
though the level of received dozes was
significantly less.

It is necessary to note that in overwhelming
majority of cases, when the source of radiation
trauma was technical, no significant radiation
impact on the whole organism was rendered. At
the same time, under conditions of
dehermetization of radioactive sources the doze
of radiation an exterior 3-contamination of skin
and incorporation of the corresponding
radionuclides inside. We observed three cases of
such type (50% of "unskilled" contingent of the
injured).

The modeling of radiating failure all the same
demonstrated some impossibility of precise cal-
culation of dozes received by tissue. For purpose
of further planning of operative intervention,
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Fig. 1. The circuit of account an accidental dozes under
simulation method (Gy * 100).

No doubt that for right understanding of the
radiation trauma prognosis it is necessary to
differentiate between the early (prior to 6 months
after the accident) and the late phases of its
course, which are quite different in their
characteristics of processes of destruction and
regeneration of tissues. This has numerous
evidences in the literature [6, 12]. The observed
tendency of reduction of the value of the
Karnofsky's index, which took place in the
remote period of time after the trauma in the
same conditions, has, as it appears, character of
a natural process, not depending directly on the
peculiarities of radiation injury [4, 9].

Going back to above-stated observation (fig.
1) it is necessary to note that absolutely justified
active wait-and-see tactics of treatment in the
early phase of the radiation trauma, especially in
conditions of the accompanying ’Cs.
Incorporation these radionuclide and skin
contamination with it, was later supplemented
with the inaccuracy in applying the conservative
therapy (which first seemed to justify itself) for
treating the late radiation injury which appeared
after 28 months. At this time there obviously
were, to our mind, absolute indications to
surgical treatment, which no doubt would help to
avoid the consequent complications



(osteomyelitis, ankylosis) and to save the hand’s

function.

The expediency of the early surgical
treatment (prior to 3 months after the trauma) is
justified, on our mind, only in two cases:

a) in case of x-ray overexposure with relatively
superficial trauma of tissues, especially when
their inflammation reaction is conspicuous
and

b) in case of obviously unfavorable prognosis for
wound general subsistence (open combined
traumas, threat perforation radiation ulcer in
a cavity etc.).

Complications of the operative treatment
certainly influence full wvalue results of
rehabilitation of a radiation trauma. Planning of
the rehabilitation measures, including determi-
nation of the best deadlines, extent and character
of operative intervention should be carried out
with account of the accompanying pathology. In
some cases they have special importance.

Addressing to statistic of usual (not radiation)
industrial disabilitation, it is necessary to note,
that in 38,8% of cases steady disability after an
injury of hands is caused by tardy and incorrect
treatment [5]. In our study at 8 cases, thriugh
with developed complication (wound
suppuration, graft rejection etc.) repeated
operation was necessary.

Analyzing the characteristics of the hands’
function in the observed contingent of the
patients, we find it the most expedient not to
postpose the decision as to operative treatment
for more than 6 months. Patients treated in such
a way had the best remote results. Concerning
injury of other localizations such importance of
exact observance these terms morally it is not
required.

In cases of combined radiation trauma mostly
the early surgical treatment of the injury
manageable according to the principle of the
"leading syndrome", but also obviously
inexpedient. Its results had in the remote period
of time lowest parameters of Karnofsky’s index.

So, basing on our own experience and data of
the literature we can come to the conclusion, that
reconstructive surgical treatment in the acute
phase of the radiation trauma (prior to 3 months
after the accident) is absolutely justified only in
conditions of x-ray overexposure, with relatively
superficial trauma of tissues and especially when
their prognosis are conspicuous. In this time it is
the most expedient to concentrate on the
adequate conservative treatment aimed at
restoring of trophic of tissues, eliminating of
syndromes of local and general intoxication and
counteraction to allergic reaction.

In conditions of the accompanying pathology
in order to achieve better remote results of
treatment it is expedient to postpone planing of
rehabilitation measures, including determination
of the extent of coretraction and the type of
operative intervention, for 6 months, which will
enable to do it more precisely. Emerging of a
retarded radiation injury (ulcer, fibrosis) on the
injured zone must be an absolute indication to an
operation. Only surgical method of treatment
makes it possible to provide full wvalue
rehabilitation of the patient and to secure him
from further complications and malignization in
the remote period of observation. In all cases the
type of operative intervention should be carefully
planned with consideration of the geometry and
received dozes of radiation, individual
peculiarities and accompanying postradiation
syndromes.
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PE3VJIGTATU PEABLIITALIII XBOPUX 3 ABAPIMHUMHU
PAJIALIAHUMU YIIKOTKEHHSIMUA

Mopo3 B.A., Crapenskuii B.I1.
XapkiBcpkuit HAI megmanoi pamionorii im. C.I1. I'purop‘eBa

PE3IOME

VY pobori ouiHeHUi JOCBi JTiKyBaHHS 29 MamieHTIiB i3 pagiamifHUMU YIIKOIKEHHSIMHU, OTPUMaHUMHU
B aBapiiHUX ymoBax. Meroro Oyiio BU3HAUYCHHS ONTHUMAJIBHOI TAKTUKH JIIKYBaHHS TaKMX XBOPHX Ha JOCBifi
cnenianizoBanoi kiriHikn XHIMP. Ilpu npomy ocobnmBa yBara mpuaiieHa JOCBiy XipypriuHoi peaOitita-
1ii, a TAKOXK aHaJli3y JOIYIIEHNX IIOMIJIOK 1 HETOUHOCTeH y mpoteci ii mpoBeneHHs. [linqpaxyHOK piBHIB IT0-
TJIMHEHMX 103 TPOBOMBCS METOJAMU PO3PAaXyHKOBOTO MOJEIIOBAHHS aBapiHOIO BHIAJKY 3 YpaxXyBaHHSIM
aKTHBHOCTI JpKepesa 10oHi3ylowoi pamiamii, reOMeTpi'l' OHpOMiHeHHH 1 gacy KOHTAKTY 3 HUM. Amnani3 raHux
JI03BOJIUB BCTAHOBHTH, IO B FOCTPOMY niepioai pamaumHm TpaBMHU (zxo 3 micsmiB micis aBapn) MIPOBEACHHS
PEKOHCTPYKTHBHOIO XipyprigHoro J'IIKYBaHHH TIOBHICTIO BHUITPABJaHE TIIBKM 32 YMOB peHTFeHlBCLKOFO orIpo-
MiHEHHSI, TIPH BiJTHOCHO HOBerHeBlI/I TpaBMl TKaHHH 1, 0C00JIMBO, npu 3HAYHIHN y 1eil yac 3amanpHil iX peak-
mii. Y Toi# e 9ac 3 METOI0 MOJIIIIECHHS BiJ/IaICHUX Pe3yJbTaTiB J'IIKYBaHHH TIAHYBAHHS peabinmiTaniitHux
3ax0/1iB, BKJIIOYAIOUYM BH3HAYEHHS 00CSATY BUCIYCHHS ypa)KCHHX TKaHHH i THITY XipypriuHOro BTpY4aHHS JIO-
LUTBHO BIAKIACTH Ha 6 MiCALIB, 110 JO3BOJIMTH BUKOHATH HOTO 3 OUIBIIOI0 TOYHICTIO.

KJTIO90BI C/IOBA: paniauiiii aBapii, IPOMEHEB] YIIKOPKEHHSI, XipypriuyHe JIKyBaHHS

PE3VJIBbTATbl PEABMJIMTAIIUUA BOJIBHBIX C ABAPUWHBIMHU
PAIMAIIMOHHBIMHA MOBPEKIEHUAMU

Mopo3 B.A., Crapenskuii B.I1.
Xapskosckuit HUM menuumnckon paguonorun um. C.I1. I'puroprsesa

PE3IOME

B pabote oreHeH ombIT JieueHHUs 29 MAIMEHTOB C PaJUAIlMOHHBIMU TOBPEKICHUSMH, TTONyYCHHBIMU B
aBapUIHBIX YCIOBUAX. LIeTbI0 SIBISIIOCH OMpEeNicHHe ONTUMATBHOW TAKTHKU JICUCHHUS TAKUX OOJNBHBIX HA
ombiTe crierpanu3upopanaor kKinHUKH XHUVIMP. Tlpu sToM 0coboe BHUMaHUE YIACICHO OIBITY XUPYpPrUde-
CKOW pealWIuTaluy, a TaKKe aHAJIW3y JOIMYIICHHBIX OMIMOOK M HETOYHOCTEH B IPOIECCE €¢ MPOBCICHUS.
IToncyer ypoBHEH MOIJOLIEHHBIX 103 MPOBOAWICS METOJAMH PACUETHOIO MOJEIMPOBAHUS aBapUIHOIO CIy-
Yasi C y4ETOM aKTHBHOCTH MCTOYHUKA HOHU3HUPYIOIICH paJuaIiiy, TeOMETPUU OOIyICHNS U BPEMEHI KOHTAKTa
¢ HUM. AHAJIHU3 JaHHBIX TIO3BOJIUI YCTAHOBUTH, YTO B OCTPOM IIEPUOJIC PATHAIIMOHHON TPABMEI (0 3 MecCsIeB
TIOCJIC aBapuM) MPOBEICHUE PEKOHCTPYKTUBHOIO XHUPYPTUYECKOTO JICUCHHSI ITOJTHOCTHIO OMPABIAaHO TOJNBKO B
YCIIOBHUSX PEHTTCHOBCKOTO MEepeoOyICHUs, TP OTHOCHTEIHFHO MOBEPXHOCTHON TpaBME TKaHEH W, OCOOCHHO,
IIpU BBIPXKEHHOW B ATO BpPEMsI BOCHAIMTENBHON UX peakuuu. B To e BpeMs ¢ LeJblo yIydlleHus OTAaJICH-
HBIX PE3yJbTATOB JICUCHMS, TUITAHUPOBAHUC PEAOMIUTAIMOHHBIX MEPOIIPHUATHIA, BKIIOYAs ONpeAeiIcHHe 00be-
Ma UCCEYCHHS U THUIA XHPYPTHUECKOTO BMEMIATEIILCTBA IEIECO00Pa3HO OTIIOKUTE HA 6 MECSIIEB, YTO IMO3BO-
JIUT BBITIOJTHUTB €r0 ¢ OOINBIIEH TOYHOCTBIO.

K/ITFOYEBBIE C/IOBA: painaninoHHBIE aBapHH, JIy4eBbIE TOBPEXKICHNUS, XUPYPTUUECKOE JICUCHHE
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B3AUMOCBA3b MEXAY CYIOPOXHOKW T'OTOBHOCTHIO U
COAEP)KAHUEM BHUOJJIOI'MYECKHN AKTHBHbLIX BEHIECTB B
I'OJIOBHOM MO3I'E ) KUBOTHbIX

CaBuenko B.H., Maxkcumenko E.T".
XapbKoBCKUI HaMOHAIBHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

B pe3ynbTare NpoBeIEHHBIX SKCIEPUMEHTOB YCTAHOBIIEHO, YTO Y KPBIC C BBICOKOW F€HETHYECKU JETEPMU-
HUPOBAHHOU CYJOPOXKHOW TOTOBHOCTBIO, IO CPAaBHEHMIO C KPbICAMU JAPYTUX TPYMIL, OTMEUYAETCS CHIKEHHE
ypoBHsI HepaapeHaiuHa (HA) B ronmoraigaMyce U CTBOJIE MO3Ta, a B HOJYIIAPUIX, CTBOJIE MO3Ta M MO3)KEUKE
CYIIECTBEHHO MOBBIMICHO conepkanue faodanuaa (JJA). CTaTHCTHYECKH JTOCTOBEPHO TAKXKE CHIDKAJCS YpO-
BEHb TUPO3HHA B CTBOJIE M MO3)KE€UKe. DTO AAe€T OCHOBAHUS NPEAINONIAraTh, 4YTO HOBBIIIEHUE CYIOPOXKHON Io-
TOBHOCTU KOPPEJIUOHHO CBS3aHO C MPOLECCAMHM, OKa3bIBAIOUIMMH BIMSHUE HA CUCTEMY KaTEXOJIAMHHOB,
TaK U CEpOTOHMHA.

K/TFOYEBBIE CJIOBA: cepoToHuH, TpuntodaH, HOPaApeHAINH, 10(paMuH, PEeHUIKETO-
HYypHUA, CYZIOpOXKHAs TOTOBHOCTD

BBEJEHUE

B cepum 3KCIIepUMEHTOB, LENBI0 KOTOPBIX
SBIISUIOCH M3YYEHHE B3aHMMOCBS3H MEXIy CyIO-
POXHOM TOTOBHOCTBIO M COJCp)KaHHUEM OHOJIO-
THYECKA aKTUBHBIX BEIIECTB B MO3IE KHBOT-
HBIX, OblJIa UCIIONIB30BaHa MOJENb ayANOTCHHON
SIUIIETICUU. DKCIIEPUMEHTHI BBHITIOHEHBI Ha Oe-
JBIX J1a00paTOpHBIX Kpbicax JuHUHM KpymwmH-
CKOro-MOJIOIKMHOM C BBICOKOW ayAHOTeHHOMH
CYIOPOKHOM TOTOBHOCTBIO, OECIIOPOIHBIX KPBI-
cax,0TOOpaHHBIX TI0 YPOBHIO CYIOPOXKHOW To-
TOBHOCTH.

CpaBHHUTENBHBIA aHAIU3 MOITYYEHHBIX B JK-
CIIEpUMEHTE JaHHBIX, CBHIECTEIBCTBYET,UTO T'O-
JIOBHOW MO3T BBICOKOBO30OYIMMBIX JHHEHHBIX
Kpbic xapakTepusyercst aepuuurom CT (cepo-
tonuH), HA (Hopanmpenanus; 3,4-muokcuQeHu-
JIOKCUATUJIAMUH) M TipeBasimpoBanueM A (mo-
¢damun). Bo3MOXXHO,YTO TOBBILLIEHUE CYIOPOXK-
HOW TOTOBHOCTH KOPPEISLMOHHO CBS3aHO C
MPOLIECCaMH, OKa3bIBAIOLUIMMU BIHSHUE HAa CHUC-
temy KA (xatexonamunsl) u CT.

B 5TuX ycnoBHsIX BO3MOXXHO MPEUMYILECT-
BEHHOE HampaBieHHe Merabonu3ma QeHunaiza-
HUHA B CTOPOHY IIOBBILIEHHOTO 00pa30BaHUs
WHTHOUTOPOB AEKapOOKCHIIA3HOW aKTUBHOCTH.

VYcraHoBNeHHAs B3aMMOCBSI3b MEXAY MeTa-
OonmuaMoM (eHWIaNaHWHA H  COACPKAHHEM
OMOJIOTMYECKN aKTUBHBIX BEILECTB B TOJIOBHOM
MO3Te MOXKET OOBSCHHUTH, MoyeMy (peHuIKero-
HYpHsI 4aCTO CONPOBOXKIAETCS Pa3BUTHEM DIIH-
NenTU(GOPMHBIX TIPOLIECCOB.

MATEPHUAJI U METO/bI

Jis m3ydeHHs] B3aUMOCBS3M MEXIY CYIO-
POXXHOM TOTOBHOCTBIO M coiepkaHneM bBAB
(OMONOTMYECKN aKTUBHBIX BEIECTB) B MO3TE
KUBOTHBIX MBI BOCITOJIE30BAJIMCH ITUPOKO IIPH-

MEHSEMOM B HKCHEPUMEHTAIBHOM TMPaKTHKE
MOJIENIBI0  ayTMOTeHHOM snuiencuu. JlaHHad
MOJIEeNb, B OTJIMYME OT MHOTHX Ipyrux (dpapma-
KOJIOTUYECKHE BO3ACHCTBUS, MEHUIMIIINHOBAS,
KOOabTOBasl, HJIEKTPOLIOKOBAs M Ap. MOACIU
SMUIIETICUH), SBISIETCSI OCOOCHHO YIOOHOH yist
WCCIIENOBAaHUSl HEHPOXUMHUYECKUX OCOOEHHO-
creil Mo3ra, 00yCIIaBIMBAIOIINX €ro BBICOKYIO
CYIOpO’XKHYIO TOTOBHOCTh, TaK KaK JaeT BO3-
MOYKHOCTb M3Y4YUTh MO3I JO BO3HUKHOBEHHS
CYIOpOr M TEM CaMbIM HCKIIIOUUTh COMHEHHE,
4yT0 HaOMIoJarommecss U3MEHEHHs] B OMOXUMHU-
YECKOM CTaTyCe SIBJIAIOTCS CIIEACTBHUEM INPUCTY-
II0B,a HE MPEALIECTBYIOT TakOoBbIM. Kpome Toro,
OYEHb BAXKHO, YTO ayJUOTE€HHBIE CYAOpPO’KHBIE
MPUIIAJKH UMEOT MHOTO OOLIMX MPU3HAKOB C
SMUJICNTUYECKUMHU MPUAJKAMU Y JTIOJeH [5].

JlanHast cepusi SKCIEpUMEHTOB BBINIOIHEHA
Ha Oenbix 1abopaTOpHBIX Kpbicax auHHUA Kpy-
IIMHCKOr0-MOTIOIKMHOW € BBICOKOM ayAHOreH-
HOW CyIOpPOXKHOW TOTOBHOCTBIO, a Tarkxke Oec-
MOPOAHBIX KpBICaX, MpeIBAapPUTENBHO OTOOpaH-
HBIX IO YPOBHIO CYAOPO’KHOM T'OTOBHOCTH, CO-
IJIaCHO METONMKE, OMMCAHHOM B IUTepartype [2,
4, 5].

OT6Op KUBOTHBIX MO YPOBHIO CYIOPOKHON
TOTOBHOCTH MPOU3BOAMIN B METAJINYECKON
kamepe pazmepom 80* 40* 30 cM ¢ KpbILIKOH U3
OpPTaHHYECKOTo CTekJa. B kauecTBe 3BYKOBOIO
pa3apaykuTeNs MCIOJNb30Ball 3BYYaHHE DJIEK-
TPUUYECKOTO 3BOHKA. J[JTUTEIbHOCTD 3ByKa ObLia
120 ¢, TpOMKOCTh Ha ypOBHE I10JIa KaMEPHI paB-
Hsu1achk 96 n0. Peaknuio )KUBOTHBIX OLIEHUBAIIU
B Oayuax mo cnenyromeil mxkane: 0 OamoB -
OTCYTCTBHE JBUTaTEILHOTO BO30OYKICHUS U CY-
JOpOKHOHM peakuuu, 1 Gayi - B3AparuBaHusl u
He3HauuTenbHas OeroBas peakuus, 2 Oamna -
BbIpakeHHast OeroBas peakLus, 3aKaHIMBAIO-
miascs maJieHueM XHUBOTHOTO Ha >KHBOT, 3 Oai-



Jia - BBIp@XKEHHOE JIBUTATENIbHOE BO30YKICHUE,
3aKaHYMBAloOIeecs] MaJeHHEM >KHBOTHOTO Ha
00K M KJIOHMYECKMMH cydoporamu, 4 Oamna -
CYAOPOXHBIM TPHUMIAJ0K C TOHWYECKHUM HamIps-
KEHUEM BCEW MYCKYIaTypBhl.

U3 TecTHpOBaHHBIX KUBOTHBIX MBI C(HOPMH-
pOBaiM JBe TPYMNIBL: 1-5 rpymma - )KUBOTHBIE C
BBICOKMM [OPOroM ayauoreHHsix cyaopor (0
0aJI0B, KOHTPOJIb) U 2-5 TPYIIAa - >KUBOTHBIE C
BBIpQXKEHHOM  smmiienTuOpHOM  peakiuei
1,COOTBETCTBEHHO, BBICOKON ayJIMOI€HHOH Cy-
JOPOXKHOM TOTOBHOCTBIO (3-4 Oamma). JKupoT-
HBIX HCIOJB30BAIM Ui OMOXMMHYECKUX HC-
CIIEZIOBAaHUI HE paHee, YeEM uepe3 IBE HENeNnu
IOCTIE ONpENENIEHHs CYI0POKHONU TOTOBHOCTH.

BUOXUMHUYECKHUE METOJIUKHN

JKuBOTHBIX 3a0HMBaly MMyTeM JIEKaHUTAIUH,
MO3T OBICTPO M3BJICKAIM U HA XOJIOAY pasieis-
T HA OTHENbl - MOJyIIapHs, THIIOTajJamyc,
CTBOJI (TIPOAOJTOBATHIM MO3T BapOIHEB MOCT) U
MO3Ke4OK. TKaHb B3BELIMBAJIH, pa3Melb4ain U
tmarensHo pactupanu B 0,4 M HCIO4 B coot-
HomeHnH 1:10.I'omoreHaTsl BwIAepkuBasn 60
muHyT Tipu 4 C°, 3aTeM LEHTpUGYrUpoBaIl B
Teuenre 5 MuH. ipu 3000 00/ MUH. TIpU TemIie-
parype 0 C°. HamocamoyHyro >KHAKOCTh Iepe-
HOCWJIM B MpoOupku U goBoaunau 1o pH 5-6 ¢
nomoteto 2 N KOH (#a xomnoxmy). Bropuuno
HeHTpu(yrupoBasii B TEUEHHE 5 MUHYT IpHU
3000 o6/muH. u Temmepatype 0 C°. st ompe-
JIeTIeHUs] aMUHOB M HEKOTOPBIX aMHUHOKHUCIIOT B
SKCTpaKTax MBI BOCIONIB30BAINCH METOIOM
Endo n Ogura, npuMeHABIINM I pa3iefeHus
AMHHOKHCIIOT U aMHUHOB KOJIOHKY M3 KapOOKcH-
metmemnonossl  (KMI[). Meron Endo wu
Ogura mo3BoJisIeT B OAHOW MpoOe ONMpeAenuTh
tuposuH, JJODA (3,4-mmokcudenmnananun), A
(ampenanus; 3,4-IMOKCH(EHUIOKCUMETUIIITHII-
muH), HA, JIA, TupamuH, TpUNTaAMHH H Psj
JOpYTUX COCAWHEHUH, 00nagaeT BBICOKOW YYBCT-
BUTEIBHOCTBIO U CPAaBHUTENBHON MPOCTOTOH.

Paznenenune npoBonunn va KM tuna CM-
52 ¢upmbr Whatman Biochemical (Aurams).
KMII-kononky (0,6 * 10 cM) ypaBHOBELIHBAIN
0,01 M docthatasim 6ydpepom (pH 6,2) u HaHO-
CHJIM HEHTpanu30BaHHBIN TKaHEBOM 3KCTPAKT B
KonyecTBe 1-4 M. DIIOLUI0 IPOBOAWIN IPH
KOMHAaTHOH Temriepatype Oydepom 1 (0,01 M
¢docoatusiit 6ydep, pH 6,2) u 6ydepom 2 (0,03
M ¢ocdharasiit Oydep, pH 6,2). Bbydep 1
(ppakuus 15 M) smroupoBan Tuposut, JODA;
oydep 2 (bpakmus 15 mi) smoupoBan A, HA,
HA, tupamun, mer-A u mer-HA, nusun, ructu-
IIVH U apTeHuH.

AMMHOKHUCIIOTHl U HEKOTOpBIE aMHHBI OITpe-
Jensuid - (PIIyOpOMETPHUYECKH TI0 COOCTBEHHOMU
JIOMHHECEHIINH Ha criekTpodiayopomerpe MIID
-4A Xutaun (Weau MEepBUYHOTO U BTOPHUYHOTO
MOHOXPOMAaTOPOB YCTaHABIUBAIM Ha BEIHYH-

Hax, He mpeBblarommx 3 HM). s aHamuza
WCTIOJIB30BANIN  CIEAYIOIINE ATUHBI BOMH( A; -
JUTMHA BOJHBI BO3OYXXACHHUS M A, - JUIMHA BOJ-
Hbl JTIOMUHECIEHIINH): TUPO3UH A;=285 HM,
A=315 M.

JODA, A, HA, A okucmsiu mo MeToxy
Carlsson u Waldeck [8] B Mmogudukanuu, ommu-
canHoit C. IOnendpenn. [Ipu sTom obpasyercs
cnenuduyueckuit CTaOMILHEIN B TeueHue 24 va-
coB ¢uryopoxpoMm. B manubix ycmopusax JJODA
u JIA [aloT HMOCHTHYHBIE IO CHEKTPabHBIM
xapaktepuctukam (M=330 =M, A,=375 HM)
(ITyOpOXpOMBI, OAHAKO,B3aMMHO HEUCKaKaIOT
PE3yNbTaThl, TaK KaK HAXOIATCA B pa3IMYHBIX
¢pakuusax smoota. A, HA u snunen ( N - me-
TUIHPOBAaHHBIA JIA) Takke He HCKaXaloT pe-
3yNbTaThl, TaKk KakK HMX (IyopecueHus npu
JAaHHBIX JUJTMHAX BOJIH HE OTJIMYAETCs] OT KOH-
Tpoist (oxucienHoro Oydepa). A u HA obpasy-
10T (uryopoopsl C HHBIMH CIHEKTPAJIbHBIMU
XapakTepucTHKaMH, a UMeHHo: mist HA
=395 uM, A, =485 M, W1t A A= 445 HM, A, =
490 uM.

B kauectBe craHAapTOB OBLTH HCKOJIB30Ba-
HBI CJCAYIOIINE MpenapaThl:THPO3UH, TPUITO-
¢an u JODA ¢upmer BDH (Anrmms), JA-
ruppoxnopus pupmel Fluka AG (IBeituapus),
HA-runpoxnopun u A-ruipoxiaopui Ipou3Bo.I-
cTBa XapbKOBCKOTO 3aBOJa YHIOKPUHHBIX TIpe-
napaToB.

Kpome Toro, Obuta mpoBeneHa ancopOuus
aMUHOKUCTOT 1 aMuHoB Ha KMI] He Tonpko B
XpoMaTorpauueckux KOJOHKaxX, HO M B MpO-
oupkax. C 3Toi 1enbio B HEHTpU]YKHYIO TPO-
oupky nomentanu 1,25 r KMLI, npeaBapurens-
HO ypaBHoBemeHHOH ¢ 0,01 M dochatHbIM Oy-
¢depom Oydepom (pH 6,2).B mpoOupky BHOCHIN
4 M1 HEWTPaJM30BAHHOIO TKAHEBOT'O DKCTPaK-
Ta, TUIATENBFHO TEPEMEIIMBaIi, OCTABISUIM Ha
15 MHUHYT NpyY KOMHATHOW TemrepaType, LeH-
TpudyrupoBasn B TedyeHue 5 munyt mnpu 3000
00/ muH. HamocanoyHyro >KHAKOCTH CIHBAJIH.
DNIonrIo MPOBOAMIIN MPU KOMHATHOW TeMIiepa-
Type TeMH ke Oy(QepHBIMH pacTBOPaMH, 4TO H
pu KOMHATHOM TeMIeparype TeMH ke Oydep-
HBIMH pacTBOpamH, 4to M npu padore ¢ KMII-
kononkoi. [l aroro k KMII nobaBmstin coot-
BeTcTByIoUMi Oydep, TIIATENbHO MepeMelIn-
BaJi U OCTaBJsUTM Ha 15 muH. IlpoOupku LeH-
TpudyrupoBasn B TedeHue 5 munyt mnpu 3000
00/MuH. HamocazouHyio KHIKOCTh CIMBAIU U
WCTIOJIB30BANIM AJISI TIOCTEAYIOMIEro (hayopoMer-
PpHYECKOro aHAIIN3A.

KoHTposbHBIE 3KCTIEPUMEHTHI [TOKA3alH, 4TO
WCTIOJIb30BAaHHBI HaMW METOA IO3BOMMI af-
copoupoBats Ha KMI] (kak Ha KOJIOHKE, TaK U B
npobupkax) npakrudecku 100% wuccnemyeMpIx
BEIIIECTB, AMIONMS TaKXKe MPOUCXOAMIIA JOCTa-
TouHO TmoNHO (ompenensuiock 83-90% noOaB-
JICHHOT'O BEII[ECTBA).



PE3YJIBTATHI SKCIIEPUMEHTOB

Bo Bcex wuccienoBaHHBIX HaMH 00MacTIX
MoO3ra M Tpynmax >KHBOTHBIX COJIEpKaHHE
JIODA u A ObLIO OYCHH HM3KHM U HaXOIHIIOCH
B Ipezenax omuOKku Merona. B cBa3u ¢ 3THM B
Tabnuie uu@poBbIe JaHHBIE OTHOCHUTENHHO
YPOBHSI 3THX COSAMHEHUN HE MPEACTaBIEHbI U B
JalbHEeHIIeM He 00CYKIAI0TCA.

Kax BugHO 13 Tabnumel 1 u puc. 1-4, y kpbic
C BBICOKOM TE€HETHYECKH AECTEPMHHHPOBAHHOMN
CYIOpOXHOUM roToBHOCThIO (muHMS KM), 1o
CpPaBHEHHIO C Kpbicamu Tpymnmel H, oTmedeHo
cHmKeHue ypoBHs HA B runoranamyce (Ha 40-
50%, p < 0,01) u crBosne mosra (Ha 40-50%, p <
0,05).Y 5Tux e >KUBOTHBIX B MONyLIApHSIX,
CTBOJIE MO3ra M MO3EUKE OTMEYEHO CYIIECT-
BEHHOE TOBbIIIeHUE (B 5-6 pa3, p<0,01 + 0,001)
ypoBHs J[A.B cTBONIOBOH 4YacTM Mo3ra M MO3-

KEUKe CTATHCTHYECKH JTOCTOBEPHO OBLT CHUKEH
Takxe ypoBeHb Tupo3una (p < 0,01 + 0,02).

VY KpBIC ¢ BBICOKOM ayIHMOTEHHOH CyIOpOX-
HOH ToTOBHOCTHIO (Tpynma B), mo cpaBHeHuIO ¢
Kpbicamu Tpynmsl H, B cTBoJe M MO3KeUKe 3Ha-
gutenpHo (B 1,5-3,0 paza, p < 0,01 + 0,001)
CHIKEH ypoBeHb HA. V aTux e *KUBOTHBIX
HAOI0a70Ch W3MEHEHHE paclpeneneHus B
mosre JIA - B rHIOTAIaMHYECKOM 00JIaCTH €ro
ypoBeHb cHmkeH (p < 0,01), a B MO3KeUKe 1o-
BhItreH (p < 0,001).

OO0 OTHOCHTENHHOM YBEIWYEHHH (II0 OTHO-
LIEHUIO K TUPO3HMHY) YpoBHS A W CHMXKEHUH
(mo OtHomrenuio k JA) conepxanust HA B mo3-
r'e JKUBOTHBIX C BBICOKOW CYIOpPOHOI TOTOBHO-
CTBIO CBHUJCTEIBLCTBYIOT U PACCUNTAHHBIE HAMH
U3 KCIEPUMEHTAIBHBIX JaHHBIX Kod(duureH-
1 K: K, = Tuposun/nopamun u K; = noda-
MUH/HOpagpeHanuH (Talm. 2).

Taoauna 1

Coaepxxanue THPO3MHA,J0(paMIHA U HOpaApeHa (HM/r) B pa3In4YHbIX y4acTKaX
T0JIOBHOT'O
Mo3ra Kpbic ¢ Hu3koil (H) u Bbicokoii (B) ayinoreHHoi cy10po:KHO# rOTOBHOCTHIO,
a Taxxke Kpbic JuHNH Kpymmuckoro-Monoaknnoi (KM)

06 I'pynna :XMBOTHBIX
JACTh | Sybstance H KM
mosra aM/r aM/r | P (B-H) aM/r P (Il{c)M
Tupo3un 0.61+0.05 [0.62+0.01 | >0.05 0 8.758 + >0.05
Hodamun 0.54£0.04 [0.05£0.13] >0.05 PNLES <0.001
[Tonymapust b 0.52
HA 1.75£0.29 [2.20£0.35] >0.05 0 %119 + >0.05
Tupo3un 296025 [299+£0.18] >0.05 0'%541 + >0.05
Tunoranam | Jopammn | 21.90 £ 2.4 [12.60 £ 1.6 | <0.01 32%398 = >0.05
yc .
HA 11.60 £ 92x1.1] >0.05 6.15+ <0.01
1.50 1.12
Tupo3un 1.63£0.18 [ 1.60£0.17]| >0.05 0 %400 + <0.02
Crson Togavmn | 3.32£0.85 251 £0.69 [ > 0.05 42'9.643 2 <0.01
HA 8.10 £ 460x£0.37] <0.01 761+ <0.05
1.12 1.02
Tupo3un 2.06x£0.33 [2.06£0.37] >0.05 0 (1).284 + <0.01
Mosweuox | Aobammn | 3.34E0.78 [740E£ 130 <0.05 3)1'8.741 2 <0.01
HA 454+0.58 [1.58£0.13 | <0.001 02.172 + >0.05

N - KOIIMYECTBO OIpEIENeHHUIT (BO BCEX CEPHSIX ONBITOB N=6)
P - 10CTOBEPHOCTD Pa3IUIHs MEXK/Y COOTBETCTBYIOIIMHY I PyIIIaMU
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Puc. 1. OtHocuTensHOe conepxkanue tuposuna (Tup), JA u HA B
nonymmapusx kpsic rpynn H, B, 1 KM. JlanHbIe BEIpa>KeHbI
B % 10 OTHOLIEHHU!O K rpymnme H.
VYcnoBusle o603HaueHus: ***-p < 0,001.
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Puc. 3. OrHocutensHoe conepxkanue tuposuna (Tup), JA u HA B
crBoe kpoic rpynn H, B, u KM. JlanHble BbIpakeHbl B %
I10 OTHOIIEHHUIO K rpymme H.
VYcnoBHble 00603HaueHus: *- p < 0,05, **-p < 0,001.

Puc.2. OtHocuTensHOe coneprkanue TuposuHa (Tup), TA u HA B
runotaitamyce kpeic rpynmn H, B, u KM. [lanHsie BbIpaXke-
HBI B % 10 OTHOLIEHHUIO K rpymnme H.
VYenosusle o6o3HaueHus: **- p < 0,001.
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Puc. 4. OtHocuTensHOe conepxkanue tuposuna (Tup), JA u HA B
Mo3skeuke kpbic rpynn H, B, u KM. JlaHHbIe BBIpa)KeHBI B
% 110 oTHOIIEHHIO K rpymme H.
VYcnoBHble 0003HaueHus: *- p < 0,05, **-p < 0,01, ¥*-p <
0,001

Taoaumna 2

OTHoLIeHNe cofepKaHUs THPO3MHA K HO?}?MHH)’ (K;) n nopamuHa K HOpaJApPEeHAINHY

Y KpbIC € Pa3JIHYHBIM YPOBHEM ayIHOT€HHOI CYyJOPOKHON rOTOBHOCTH

I'pynna :XxMBOTHBIX
ObJacTb ITapamer

Ho3ra pK ! 1113 1];4 (I)(g/{
Iomrymapus K. 031 023 75
I'inoranamy K> 0.13 0.24 0.10
R e
S — o i3 o
Moskeuox K 0.74 468 494

VYyuteiBasg AaHHBIE JUTEPATYPHl O HAIMUUU
MIPOTHUBOCYIOPOXKHBIX CBOMCTB y HA, a Takxke
HaOJIoAaIoNIeecs] B HAIINX SKCIEPUMEHTax CTa-
TUCTHUYECKH JOCTOBEPHOE CHMIKEHHE YPOBHS
HA y KppIc ¢ BBICOKOH CYAOpO’KHOW TOTOBHO-
CTBbIO, MOXHO TpENIoaarartb, 4To COAEpKaHHE
3TOr0 MeIuaTopa B MO3Te SIBISETCS OAHHUM W3
CYILECTBEHHBIX (PaKTOPOB, NPUHUMAIOIINX y4a-

ctie B (OpMHUpOBAHWM YPOBHS CYyIOPOXKHOMH
npenpacnonoxxeHHoctu. [Ipencrasnsercs unre-
PECHBIM U BaXKHBIM BBISIBJICHHOE Y KPBIC JIMHUU
KM 3HauuTenbHOE noBbilieHHE ypoBHS JIA.
Bo3MmoxkHO, 4TO yBenMueHUE KOHILIEHTpalUuu
JA B Mo03re Takke SBISICTCS OJHUM U3 (hakTo-
POB, CIIOCOOCTBYIOIIUX TOBBIIICHUIO CYIIOP-
poxkHOIl rotoBHOCTH. Eciu mpuHATH 3TO mpen-




MOJIOKEHHE, TOrJa CHIKEHHE conepkanust JTA
B rumorajamyce Kpbic rpynnsl B MoxHO pac-
CMaTpUBAaTh KaK KOMIIEHCATOPHOE SIBJICHHE.

Obpamaer Ha cebs BHUMaHHE, YTO CHIDKE-
HUE YpPOBHS THUPO3WMHA B CTBOJIE MO3ra M MO3-
xeuke Kpplc muHUM KM compoBoknanioch 3Ha-
YUTEIbHBIM MOBBIIEHNEM YpoBHA JIA. IloBbI-
meHne ypoBHs JIA mpu OJHOBPEMEHHOM CHH-
KEHUU KomudecTBa THposuHa W HA (kak sto
HMEJI0 MECTO, HAIIpUMEpP, B CTBOJIE KPHIC JIMHUH
KM) wnn ke u3MeHeHne KOHIICHTPAIUH OZHOTO
WIH JBYX KOMIIOHEHTOB (KaK 3TO HMEJIO MECTO B
JPYTHX CIydasix) MOXKET OBITh CBSI3aHO C U3Me-
HEHHEM aKTUBHOCTH ()epMEHTOB OMOCHHTE3a U
Merabonusma KA - ycuiieHneM akTUBHOCTH TH-
posunrHapokcuiassl U (mm) JODA - nekap-
OoKcHiIa3bl, YMEHBIIEHHEM aKTHBHOCTH Io(a-
MUH-0eTa-oKCHa3bl, W3MEHEHHEM IPOLECCOB
ne3aMUHMpoBaHMs, C-METWIMPOBaHUA M Jp.
BayxHo oTMeTHTh, 4TO, Kak U B ONHMCAHHOW Ha-
MU paHee CEpUH IKCIIEPUMEHTOB IO ONpenere-
Huto coxepxkanus CT, y KpbIc ¢ T€HETHYECKU
JNETEPMUHUPOBAHHOM BBICOKOH  CyAOpPOKHOU
roToBHOCTBIO (uHMst KM), kak mpaBuio, wu3-
MeHeHUs B conepxkaHuu KA BbIpa)keHbl CUIIb-
Hee, 4YeM y KpbIc Ipynnsl B.

Ha ocHOBaHMM BBIIIEYKa3aHHOTO MOXHO
KOHCTaTHpPOBaTh, YTO MO3T BBICOKOBO30OYIH-
MBIX JHHEHHBIX Kpbic (rpymma KM) xapakre-
pusyercs orHocuTeNbHBIM nedurutom CT u
HA u npesamupoBanuem JJA (Tabn. 3, xoad-
¢unments K 5,K 4 1 K 5).

Becpma BeposATHO, YTO MOBBILIIEHHE CYHO-
POYHOI TOTOBHOCTH KOPPETSALMOHHO CBA3aHO C
(akTOpM WM TPOLIECCOM, OKa3bIBAIOIIUMHU
BIUsAHUE Kak Ha cucteMy KA, tak u CT.B cBs-
3M C 9TUM MPEICTABISNETCS OYCHb Ba)KHBIM Ha-
omonenne Konemana, KOTOpBI OOHApyKuiI y
MBbILIEH JIMHUU OoJiee HU3KHH YpOBEHb aKTHB-
HOCTH (peHWIATaHUH-TUAPOKCHIIA3bl  II€UEHH.
MoXHO TpennonaraTb,yTo B OTHX YCIOBHIX
MeTabonusM (QeHmanannHa OyAeT HampaBjeH
B CTOPOHY HOBBILIEHHOTO 00Opa3oBaHus (eHMII-
nupyBara, (eHwuiakrata U (QeHunaneraTa -
WHTHOUTOPOB JAEKapOOKCHIIA3HOW aKTHBHOCTH
[9, 11]. B cBorO OYepenb, mogaBICHUE AKTUBHO-
CTH JAekapOOKCHJIa3 JODKHO TMPUBECTH K
ymenblenuto cogepxkanus CT, HA u TAMK B
MO3T€ U COOTBETCTBYIOLEMY CHHMXKEHHIO CYZO-
POXKHOIO TIOpOra. YBEJIWYEHHE B COACPKAHUU
(deHnNaNaHMHA UHOTJA MPHUBOAUT TaKKe K Ha-
pacTaHulo KoiauyecTBa B  Mosre  (eHHII-
STHJIAMHHA, (aKTopa, OKa3bIBAIOIIETrO BIIUSHHE
HAa MEXaHU3MBl OCBOOOXKICHUS M3 BE3HKYN U
obpataoro 3axBata KA. Ilokazano, uto mpu
HEOJTHOKPAaTHOM BBEOCHWUH KpbICAM BHYTPH-
optommaHO 100 Mr/kr ¢QeHuIdTHIAMHHA OH
OKa3bIBAE€T HEOAMHAKOBOE BIIMSHUE Ha CHCTEMY
BA, cHnxas yepe3 oguH 4ac ypoBeHb HA Ha
74,4%, JA - na 25,7%, CT - na 13,5%, npuuem
BIUsHUE Ha cucreMy JIA okasbiBaeTcs mpe-
HUMYIIECTBEHHO Yepe3 MEXaHU3MBI €ro OCBOOO-
XKJIeHus,a Ha cucteMy HA - depe3 nHruOuposa-
HUE ero oOpaTHoro 3axsara [3].

Tao6auua 3

OTHoIeHNeE coiepKaHUs CEPOTOHHHA K /10 I%I\;nﬂy (K4) 1 cepoTOHMHA K HOpa/IpeHa-
Juny (Ks
Y KpbIC € Pa3JIMYHBIM YPOBHEM AyIHOT€HHOI CYyJOPOKHON rOTOBHOCTH

O6MAcTE Mo3ra IMapaverp q I'pynna :XMBOTHBIX Y

K4 2.63 4.2 0.29

[Momymapust Ej 88411 82% 8%(6)
5 . .

I'ninoranamyc Ej 21'0 19 g 2(7) 8{4

i . 15
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Mo3zxedok K 1.87 3.92 0.67

B cBs3u C BbIIECKa3aHHBIM CTaHOBUTCS
OYEBUAHBIM, YTO HapylleHHe oOMeHa (eHuIa-
JAaHWHA MOJKET MPHUBECTH K CYLIECTBEHHBIM H3-
MEHEHHSIM COJiep>KaHusl OTAENbHBIX MA, Hapy-
LIEHUIO WX HOPMaJbHBIX COOTHOLICHHH H,KaK
pe3ysbTaT, K CIBUTaM B pabOTe CHHANTHYECKO-
ro amnmapata. Y4uTbIBas poiib (peHUIIaIaHMHA,
MOXHO OOBSICHUTB,IT0UEMY  (DEHHITETOHYpPUS
(penmnmupoBuHOrpagHasl OMUTOPpEHHs) - 3a-
OoneBaHue,IPH KOTOPOM HapylIaeTcs MpoLecc
THIPOKCUIIMPOBaHUsl (peHWIaTaHWHA U B Opra-
HU3ME HAKalUIMBAIOTCS (PEHMIIATaHWUH H €ro
METa0OJIUTHI, 9aCTO COPOBOXKIACTCS pa3BUTHEM
snmienTUOpMHBIX Tporeccos [1, 6, 10]. [pu

3TOM y OONBHBIX (PEHHIIKETOHYpHEH HapyliaeT-
cst oOMeH He Toibko KA (CHIKeHHe SKCKpeuH
HA, A, JO®A, yBenuueHUE OSKCKPELUU
BMK), HO U 5-OKCMMHIONOB (CHHXKEHUE B KPO-
Bu ypoBHS CT Ha (poHE MOBBIIEHHOH IKCKpe-
uuu 5-ONYK).Ormeuaercst Koppemsanus MexILy
HAJIMYHEM CYAOPOXHOTO CHHApPOMa y OOJBHBIX
u crenenblo najgenus ypoas CT B kpou [1].
Takum o6pa3oMm, B MO3re >KHBOTHBIX C BbI-
COKOM CyIOpPO’)KHOH TOTOBHOCTBIO CYILECTBYET
KauecTBEHHO  OTIM4YHas  HelpoXuMudeckas
(MA-epruueckasi) OpraHu3anus, NpeacTaBie-
HUS O KOTOPOH, MBI B 3TOM YBEpEHBI, IO Mepe
pa3paboTKH 3TOr0 HAY4YHOrO HampaBieHHs Oy-



OyT 3HAUUTENBHO YCIOXKHATHCS. MOXKHO Ipen-
nojaraTb, 4YTO KadyeCTBEHHO HOBOE (pyHKIHO-
HaJbHOE COCTOSIHME, XapaKTepHOe U1 MO3ra C
BBICOKOH CYHOpPOXHOM TOTOBHOCTBIO, OOYCIIOB-
JICHO HE KOHKPETHBIM BIIMSHUEM OIpEENICHHO-
ro HEHPOXMMHUYECKOTO KOMIIOHEHTa, OJHO3HAY-

HO CABWTAIOIIET0 BO30YIUMOCTh B Ty WIH HHYIO
CTOpPOHY, a CBS3aHO C (POPMHUpPOBAHHEM HOBOI
CIIOXHOH apXUTEKTyphl HEWPOXUMHUYECKOro (B
ToM uucie MA-eprudyeckoro) obecredeHus
HEHpOINHAMUKHA OCHOBHBIX HEPBHBIX IMpOIEC-
COB.
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B3AEMO3B'A30K MI’K CYJOMHOIO I'OTOBHICTIO I BMICTOM
BIOJIOI'TYHO AKTHUBHHUX PEYOBHH Y I'OJJOBHOMY MO3KY
TBAPUH

CaBuenko B.M., Makcumenko O. T'.
XapkiBcbkuil HamioHanbHUN yHiBepeuteT iM. B.H. Kapasina

PE3IOME

BHac1i10k IpoBeIEeHNX €KCIIEPUMEHTIB BCTAHOBJIEHO, IO Y IIyPiB 3 BACOKOIO T€HETHY-
HO JETEPMIHOBAHOK CYJIOMHOIO TOTOBHICTIO, B IOPIBHAHHI 3 MIypaMH IHIIMX TpYII,
BiIMIYE€HO 3HIDKEHHS DIBHS HOpaIpEHANiHy (HA) y TimoTanamyci 1 CTBOJI MO3Ky, a y
HIBKYJIAX, CTBOJI MO3KY 1 MO30YKOBI CYTT€BO MigBHILEHHH BMicT mogpaminy (JA). Craru-
CTUYHO BIPOTIIHO TAKOX 3HMKABCS DPIBEHb THPO3iHY Y CTBOJI 1 MO30YKOBI. He nae
IiJICTaBU MIPUITYCTHTH, IO MiIBUIIEHHS CyJIOMHOI TOTOBHOCTI KOPEISALIAHO IOB'A3aHE 3
MpoIeCaMy, 110 BIUIMBAIOTH SIK HA CHCTEMY KaTeXOJaMiHiB, TaK 1 CEpOTOHIHY.

K/TIOY90BI C/IIOBA: cepoToHiH, TpuntodaH, HOpaapeHaliH, JodamiH, (eHUIKETOHYpIs,
CYZIOMHA TOTOBHICTB/

INTERRELATION BETWEEN CONVULSIVE READINESS AND THE
CONTENT OF BIOLOGICALLY ACTIVE SUBSTANCES IN THE
CEREBRUM OF ANIMALS

Savchenko V.N., Maksimenko E.G.
Kharkov National V.N. Karazin University

SUMMARY

As a result of the conducted experiments it was determined that the noradrenaline (NA)
level in the hypothalamus and brain stem decreased in rats with high genetically determined
spasmodic readiness as compared to the rats of other groups, and in hemispheres, brain stem



and cerebellum the dophamine (DA) content rose significantly. The decrease of tyrosine
level in the brain stem and cerebellum was statistically proved. It gives grounds to suppose
that increase in spasmodic readiness is correlated with processes influencing both catechola-

mine complexes and serotonine.

KEY WORDS: serotonin, triptophane, noradrenoline, dophamine, phenylketonury, spasmodic readiness
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OIHEHKA MYTATEHHOU AKTUBHOCTH HOBBIX
BCIIOMOTI'ATEJIBHBIX ®APMAILIEBTUYECKHUX BEIHIECTB HA
MJUIEKOIIUTAIOLIHUX

Crpuxensunk H.T.
XapbKOBCKUI HaMOHANIBHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME
HcecenenoBany NOTEHUMAIBHYI0O MYTar€HHYIO aKTMBHOCTb HOBBIX BCIIOMOTaTEIbHBIX
(apMaIeBTHUECKMX BEIIECTB (AIMYJIBraTopoB, 3arycTUTENed TableTOK) — HaTpHii-

KapOOKCHUMETWIIKpaxMana M HaTPUH-KapOOKCHMETHIILIEIUTION03bl HAa MIIEKOMUTAIONIUX B
OTBITAxX N Vivo. YCTaHOBJIECHO, YTO MPHU BHYTPIIKEITYIOYHOM BBEJICHHH H3ydaeMble Bellle-
CTBa HE MHIYIMPYIOT XPOMOCOMHBIE abeppalii B KJIETKax KOCTHOTO MO3ra M JOMUHAHT-
HBIE JICTAJIbHBIE MYTAl[MU B IOJIOBBIX KJIETKAaX caMLOB MbllIel. [loaydeHHbIE pe3ynbTaTsl
00CY)XJJafoTc B OTHOLICHMHM BO3MOKHOCTH NMPHUMEHEHHs M3ydaeMbIX BEILECTB B (hapma-
LEBTUYECKOMN IIPOMBILIJIEHHOCTH.

K/TFOYEBBIE C/IOBA: mytareHHOCTh, BCIOMOTaTelbHbIE (JapMalleBTUYECKHUE BEIIECTBA,

XpOMOCOMHBIC aGeppauI/m, AOMUHAHTHBIC JICTAJIbHBIC MYyTallUN

BBEJEHUE

3a mocnenHue NeCATUIICTHS UCCIECIOBAHUS B
00JIACTH XMMHYECKOTO MyTareHe3a TMOIYYHITN
OoJbIIIOE pa3BUTHE. DTO CBSI3aHO, C OJJHOM CTO-
POHBI, C BHEAPEHUEM OTPOMHOI0 KOJWYECTBA
Pa3TUYHBIX XUMHUYECKUX BEIIECTB BO BCE CEPHI
KUBHENCATCILHOCTH  YEJIOBEKa, TPEOYIOIMX
TEHETUYECKOT0 KOHTPOJS, C APYTroil CTOPOHHI,
HayYHBIMH JIOCTH)KCHUSMU, CBSI3aHHBIMU C CO3-
JaHWEM W HCIIOJNb30BAHUEM HOBBIX  TECT-
CHCTEM, IO3BOJISIONINX MPOBECTU OoJiee TOI-
HYIO OIICHKY KaK CaMHX MYTarcHOB, TaK W UX
MeTabonuToB [1, 2].

Ocoboe MeCTO B KHU3HENEATECIHHOCTH YeJO-
BEKa 3aHMMAKOT TaKWE IIMPOKO pacmpocTpa-
HEHHBIC BEIIECTBA, KaK JICKAPCTBEHHBIC Tpena-
paThl, YMCIO KOTOPHIX TOCTOSHHO YBEITUYHBa-
ercs. MyTareHHOCTh MHOTHX M3 HUX yCTaHOB-
JICHa Ha Pa3HbIX T'EHETUYECKUX 00beKTax [3, 4].
B mmpokom accopTUMEHTE JEeKapCTBEHHBIX
CPEICTB 3HAUMUTENBHOE MECTO 3aHUMAIOT BCIIO-
MoraTelibHble  (hapMaIleBTUYCCKUE BEIECTBA.
TeHmeHINS K YBEITHUCHHUIO X KOIUYECTBA CBS-
3aHa C TeM, YTO BCIIOMOTaTelbHbIE (hapmarieB-
TUYECKHUE BEIIECTBA BIUSAIOT HE TOJIBKO Ha (u-
3MKO-XMMUYECKHUE CBOMCTBA, a U Ha TEPaIeBTH-
yeckuii 3 ekt nexapers. B 1o ke Bpems myTa-
TCeHHOCTh (KaHIIEPOT€HHOCTh) JIEKAPCTBEHHBIX
MpenapaToB MOXKET 3aBUCETh OT PA3HOBUIHOCTH
M Ka4eCTBa HCIOJb3YEMbIX BCIIOMOIaTeIbHBIX
BEILIECTB. B CB3U C 3TUM OAHUM U3 OCHOBHBIX
TpeOOBaHUM, MPEABSBIAEMBIX K TaKHM COCIH-
HEHUSM, SIBIISETCS OE30MacHOCTH IS YellOBEKa
B MPUMECHSIEMBIX J103aX.

Lenbto naHHO# PabOTHI SBISUIOCH U3YUCHHE
MOTCHITUAIBHON MyTareHHOH aKTUBHOCTH HO-
BBIX  BCIIOMOTATEIbHBIX  (papMaIeBTHICCKUX

BEILIECTB — HaTpHUI-KapOOKCHMETHII-Kpaxmana
U HATPHI-KapOOKCUMETHIILICIUTIONO3EI.

MATEPHUAJIBI 1 METO/bI

HccnenoBanuss mnpoBOOMIMCHE Ha MBIIIAX.
BcnomorarensHble apMalieBTHUECKHE BEIECT-
Ba HaTpHUil-KapOOKCHMETUIIKpaxMail U HaTpHii-
KapOOKCHMETHIILIEIUTION03a BBOAUIINCH BHYTPH-
KEITyJIOYHO OJTHOKpATHO B no3e 60 mr/kr. [lns
OLICHKH ITUTOTEHETHYEeCKOro 3((eKTa BEUIeCTB
WCTIOJIB30BAJIM METOJ] yuera adeppaiiii XpoMo-
COM B KJIETKaX KOCTHOro Mmo3ra. B »Toil cepum
OIBITOB HCCIEAyEMBbIE BEIIECTBA BBOJMINCH
camuaM Meied auauun C57BI/6. Dxcno3unus
npemnapaToB cocraBisuia 6, 24 u 48 yacoB. 3a
nBa yaca A0 3a00s OKMBOTHBIX  BHY-
TpuOpromMHHO BBOAWIM KonmxuuuH (0,025% p-
p o 0,01 mi Ha 1 r maccer). Pukcanuro 1 npu-
TOTOBJICHME  IIpEmapatoB  XpOMOCOM  OCY-
LIECTBIISIIN M0 CTaHAAPTHOM MeTonuke [5, 6].

Hns oueHku 3¢ddexta B MOMOBBIX KIETKax
WCIONB30BAIM METOJ y4ueTa JOMHHAHTHBIX Jie-
TalnbHbIX MyTanuil. [IpemapaTel BBOAMIIHNCH
caMllaM MBbIILEeH-THOPUIOB TIEPBOrO TOKOICHUS
F; CBA x C57Bl/6. Cpasy mocne npekparieHus
BBEACHHS IpENapaToB CaMIlbl IMOJCAKUBATHCH
K MHTaKTHBIM BUPTUHHBIM CaMKaM B COOTHO-
meHnn 1:3. CMeHy caMOK MpOBOIMIIN €XEHe-
NEeTbHO B TedeHHe 3-x Henmenb. OTca)KeHHBIX
caMoOK aHanu3upoBaiu Ha 15-17 neHs GepemeH-
HOCTH. YUHUTBHIBAIM CIEAYIOIIME IOKA3aTelln:
yrciao OepeMEHHBIX CaMOK, MPOLEHT (epTUilb-
HOCTH, YHCJIO MEPTBBIX W JKUBBIX SMOPHOHOB
(KD, MD), nmoMMITIaHTAIIMOHHYIO ¥ TIOCTHM-
IUTAHTAMOHHYI0 THOenb 3MOpHOHOB. OCHOB-
HBIM TI0Ka3aTeleM YacTOThl JOMHHAHTHBIX Jie-
TtanbHbIX MyTauuih (AJIM) cayxun ypoBeHb
MOCTUMITIAHTALTHOHHBIX TTOTEPb.



JUIss OICHKM CTaTUCTHYECKOH 3HAYMMOCTH
CpPaBHHMBAEMbBIX 3HAYCHUI B OIBITHBIX W KOH-
TPOJBHBIX BapHaHTaX HMCIIONb30BAIM KPUTCPHIA
xu-kBajapar [7].

PE3YJIBTATBI U OBCYXJIEHUE

PesynpraTel BiMsHUS HaTpU-KapOOKcHMe-
TUJIKpaxMaia U HaTpUuH-KapOOKCHUMETHIILIEIIIIO-

JI03bI Ha KJIETKA KOCTHOTO MO3Ta MBIIIEH Mpe-
cTaByieHbl B Tabimnax 1 u 2. U3zyuenne 600 me-
Tapaz KOHTPOIBHOW TPYIIBI TO3BOJKIO BbI-
sBuTh B cymme 1,3 + 0,34% aHoManbHBIX Kiie-
TOK. Tumbl abeppanuii OBLTM TPEICTABICHBI
omuHoyHbIMU (pparmenTamu (0,8%). Axpoma-
TUYECKHE MPOOEIThI B YHUCIIO adeppainuii He BXO-
JIITH, @ YYUTBIBATUCh OTHenbHO (0,5%).

Taoauna 1

YacroTa u TUNIBI adeppanuii XpoOMOCOM, HHAYIHPOBAHHBIX B KJIETKAaX KOCTHOI0 MO3-
ra

MbILIEH HOBBIM CTYIHEe00pa3ylIIM BelleCTBOM HATPHI-KApPOOKCHMETHIKPAXMAJIOM

Ba- | lo- | 9xc- [ IIpo- | Kouau-
pu- |3a no- aHa- | 4yec-TBO
aH- | mpe- | 3M- JIN- Me%a(])as Hﬁpo
Thl | ma- | OUA 3upo- | ¢ abep- o -0e-
onbl | parta | mpe- Bal:lo pa- p Tunbl abeppanuii b, 3HaueHnune
TOB | B napa- | Me- MMM, %
Mr/k |TaB |Tadgas | %+ m
r yac.
Onu- 0060 | Ilap- Xu-
HOY- Me- | HbIC KBaJ P
Hble | HBI | ¢par- pat
¢bpar- MEH-
MEHTBI THI
Onel | 60 6 600 0.5+ 0.5 0 0 0.8 [0.52 [ >0.05
T 60 24 600 0.22 0.8 0 0 0.6 | 0.0 |>0.05
60 48 600 (())81;1 0.6 0 0 0.8 | 0.11 | >0.05
0.6 =
K 0.20
OH-
mon | — | — | 600 | $B8F | 08 |o| o o5 | — | —
b .
Taoaumna 2

YacroTa u TUNIBI adeppanuii XpOMOCOM, HHAYIHPOBAHHBIX B KJIETKAaX KOCTHOI0 MO3-

ra

MblIIeil HOBBIM CTYAHEO0Pa3yHIIUM BellleCTBOM HATpPHii-
KapOOKCUMeTHJ/ILE/TI0JI0301

Ba- | Io- | 9xc- [ IIpo- | Kouau-
pu- |3a no- aHa- | 4yec-TBO
aH- | mpe- | 3M- JIM- Me%a(])a:s Hﬁpo
Thl | ma- | OUA 3upo- | ¢ abep- o -0e-
onbl | pata | mpe- Bal:lo pa- p Tunbl abeppanuii b, 3Hauenne
TOB | B napa- | Me- MMM, %
Mr/k |TaB |Tadgas | %t m
r yac.
Onu- 0060 | Ilap- Xu-
HOY- Me- | HBbIC KBaJ P
Hble | HBI | ¢par- pat
par- MEH-
MEHTBI THI
Onel | 60 6 600 0.6 = 0.6 0 0 1.0 [ 0.11 [ >0.05
T 60 24 600 0.20 1.0 0 0 0.8 | 0.09 | >0.05
60 48 600 1.0 £ 0.8 0 0 0.6 | 0.00 | >0.05
0.25
0.8 £
K 0.15
OH-
mon | — | — | 600 | $B8F | 08 |o| 0o o5 | — | —
b .

HuTorenernueckuii aHanu3 BIMAHUS Ha-
TpUH-KapOOKCUMETHIIKpaxMaia Ha KIETKH KO-
CTHOTO MO3ra MBbIIIEH MOKa3ad, YTO MPOLEHT

aHOMAJBHBIX KIETOK npu u3ydeHun 1800 me-
tadaz cocTaBmI: IKCo3unug 6 yacop — 1,3 +
0,36%, skcnosmmmsa 24 u 48 wacop — 1.4 +




0,22%. Tunsl abeppanuii ObUTH TPEACTABIICHB
OMMHOYHBIMU  (pparmeHTamu. HabOmogamuce
axpoMatudeckue npooOensl. [lapHbie ¢parmen-
THl U a0eppanuu OOMEHHOTO THIIA HE BBISBIIC-
Hbl. CTaTUCTUYECKUU aHAIU3 Pe3yIbTaTOB HE
MOKa3all TOCTOBEPHBIX Pa3UyUil MEX]Iy 4acTo-
TOW BO3HHMKHOBEHHS a0eppaHTHBIX Mmerada3 B
KOHTPOJBHBIX U OMBITHBIX BapUAHTaX MPU BCEX
CpOKaxX OKCIO3MIIMM HATPUK-KapOOKCHMETHUII-
kpaxmana (P> 0,05).

AHanorvyHble JaHHBIC MOITYYECHBI PU OLCH-
K€ BO3JCHCTBUSA HATPHI-KapOOKCUMETHIIIIC-
mono3bl. [utorenerndeckuit ananus 1800 me-
Taa3 Mmo3BOMMI YCTAHOBUTH, YTO TIPH IKCIIO-
3UIMK 6 YacOB MPOLIEHT aHOMAJbHBIX KIIETOK
obut1 paBen 1,6 £ 0,20 %, 24 vaca — 1,8 £ 0,42

% u 48 wacoB — 1,4 + 0,22 %. Tunsr abeppa-
Ui, KaK ¥ B KOHTPOJBHBIX BapHaHTaX, ObUIN
MPEACTaBICHBl ONMHOYHBIMU  (parMeHTaMHu,
OTMEYEHBI axpoMaTHYecKue Npodensl (cM. Taldi.
2). CpaBHeHHME IMIONYYEHHBIX pe3yJIbTaTOB C
KOHTPOJIbHBIMU 3Ha4YeHUSIMH HE BBISBHIIO CTa-
TUCTHYECKH 3HAYMMBIX Pa3iIHuuil MEXAy dac-
TOTOH BO3HHKHOBEHHs a0eppaHTHBIX Meradas
IpH Beex aKcno3unusax npenapara (P > 0,05).

B Tabmuuax 3 u 4 oTpaxeHBl pe3yibTaThl
SKCTIIEPUMEHTAJIbHBIX HCCIICNOBAHUN BIHMSHUS
HATpUH-KapOOKCHUMETUIIKpaxMajda W HaTpHii-
KapOOKCH-METHIILEIUTION03bl Ha TIOJOBBIE KIIET-
KM caMIOB MbIlleil. B aTol cepun uccnenoa-
HUH ObUTO MpoaHanu3upoBaHo Oonee 400 camok
Mbiiei u 2600 SMOPHOHOB.

Tao6auua 3

Ioka3aTesu JOMHMHAHTHBIX JIETAJIbHBIX MYTALUil Y CAMIOB MbILIEH PU BO3/AEHCT-
BUU
HATPHII-KapOOKCMMETHIKPAaXMaJia

Bapuan- Dep- Ha 1 0epemennyro | IToctummnian-
CTa):[I/II/I cnepMaTo- ThI OIIbI- TNRJIb- CaMKy Tal. CMepTH.
reHe3a TOB HOCTDb,
%
S M
Kourponp 82.2 8.72 0.45 0.0500
3penbe criepmMun Onert 84.4 842 0.47 0.0532
Koutpons | 80.0 752 0.38 0.0491
Tosnnue cnepmarnst | ot P 82,2 6.67 0.35 0.0500
Kourponp 84.4 7.81 0.42 0.0511
Pannme cnepmariiet | (P 86.6 7.07 0.35 0.0482
Taoauua 4

IMoka3aTesu JIOMHMHAHTHBIX JIETAJIbHBIX MYTALUIl Y CAMIOB MbILIEH IPU BO3/AEHCT-
BUU
HATPHII-Kap0OKCUMEeTHJIIEJIII0JI03bI

Bapuan- Dep- Ha 1 0epemennyro | Iloctummnian-
CTa):[I/II/I cnepMaTo- ThbI OIIBI- THJb- CaMKy Tal. CMepTH.
re’He3a TOB HOOCTL,
0
KD MD
Kourponp 82.2 8.72 0.45 0.500
3penbe criepmMun Onbrt 777 788 0.42 0.052
KoHTpOIIb 0.0 7.52 0.38 0.0491
Tosnnue cnepmarnst | ot P 75.5 6.85 0.32 0.0450
Kourponp 8.44 7.81 0.42 0.0511
Pannue cniepmaTip! onmp 80.0 7.16 0.33 0.0444

B KOHTpONBHBIX BapuaHTax 4acTOTa JOMH-
HaHTHBIX JICTAIBHBIX MYTalluii COCTABIISAA: Ha
1-ii Henene ckpemmBanus - 5,0 + 0,62%, na 2-i
-4,9+0,98%, na 3-i1 - 5,1 £ 0,49%.

[Ipu BoO3mEWcTBMHM HATPUH-KapOOKCHMETHII-
Kpaxmalia TIpOIeHT OepeMEHHBIX CAMOK Ha pas-
HBIX CPOKaxX CKPEIIMBAHUS TOCTOBEPHO HE OT-
nuyancst or KoHTpous. He oTMedeHO CHMKEHUs
YKCIIa )KUBBIX SMOPUOHOB M yBEITUYCHUS YUCIIA
MEpPTBBIX 3MOPHOHOB Ha OJHY OCEpEeMEHHYIO
caMKy. YactoTa TOMMHAHTHBIX JIETAIbHBIX MY-
Tauuil Ha 1-U Hemene CKpelMBaHUSI COCTaBUIIA
— 5,3 £0,61%, Ha 2-i Hegene — 5,0 £ 0,62%,
Ha 3-ii Henene — 4,8 + 0,45% (cm. Tabm. 3).

CratucTuuecKkuil aHalu3 pe3ylbTaTOB HE TOKa-
3aJ1 JIOCTOBEPHBIX DPA3IUUYUM MEXKIY 4YacTOTOU
BO3HUKHOBCHUSI JOMHUHAHTHBIX JICTAIBHBIX MY-
Taluil B KOHTPOJBHBIX U OIBITHBIX BapHaHTaX
(P > 0,05).

AHaJOrMYHBIC PE3yJbTaThl OBUIA TIOTYYCHBI
MpU  BO3JCHCTBHM  HATPHI-KapPOOKCUMETHUII-
uemnono3sl. He oTMeueHo CHUKEHUS MpOIeHTa
(epTUIBHOCTH W YMEHBIICHUS YHCIA YKUBBIX
SMOpPHOHOB, a TaKXKe YBEIWYCHHS YHCIA MEPT-
BBIX ADMOPHOHOB Ha OJHY OCPEMEHHYIO CaMKy
[0 OTHOIICHUIO K KOHTpodro. YacTtora AOMU-
HaHTHBIX JIETAIbHBIX MYTAllMi paBHSIACh: Ha
1-ii Henene ckpemmBanus — 5,2 + 0,64%, Ha



2- "Hepene — 4,5 + 0,44%, Ha 3-H Henene —
4,4 £+ 0,23% (cm. Tabm. 4). JloctoBepHBIE pa3-
UYWL MEXKIY KOHTPOJIBHBIMH U  ONBITHBIMH
BapHaHTaMH He ycTaHoBieHsl (P > 0,05).

[IpenctaBnennbie B paboTe pe3yabTaThl U
MpoBeNIcHHBIC paHee ucciaenoBanus [8-10] cBu-
JIETEIbCTBYIOT O TOM, YTO HOBBIE BCIIOMOTa-
TeNbHBIE BELIECTBA HATPUH-KapOOKCHMETHII-
KpaxMal W HaTpHii-KapOOKCHMETHIILEIUIION03a
HE SIBJIAIOTCS MyTareHaMu — He BBI3BIBAIOT MH-
OyKOUH TEeHHBIX MYTaluii M XPOMOCOMHBIX
abeppauuii y pa3HbIX T€HETHYECKUX OOBEKTOB.

Tax, B Tecte DiiMca-Salmonella/ MukpocoMBbI
n3ydyaeMble BelecTBa HEe ObUIM MyTareHHBI IS
Salmonella typhimurium mrammoB TA 98 u TA
100 — B mo3ax 0,1-1000,0 MKr/mMa He BBI3LIBA-
JIM IOCTOBEPHOTO TIOBBILICHUS TEHHBIX MYTallui
KaK B YCIOBHsIX 0e3 METaOONMYecKOd aKTHBa-
OUU, TaK M C META0ONMYECKOH aKTHUBaIHel
¢dpakuueit S-9 nedenn Kpoic [§].

B wuccrnenoBanusx Ha Drosophila melano-
gaster HaTpHii-KapOOKCHMETHIIKpaxMall U Ha-
TpHUH-KapOO-KCUMETHIILEIIION03a HE BHI3BIBAIH
MOBBIILICHNS YaCTOTHl JTOMHHAHTHBIX JIeTajlb-
HBIX MYTalU{ B 3pejbIX CIepMaTo3ouaax Npu
3aTpaBKe B3pocibIXx caMmuoB [9, 10].

B npencraBieHHbIX B HacToswieil paboTe uc-
CIIeIOBaHUSX H3ydaeMble BelecTBa HE ObLIH

JUTEPATYPA

MyTareHHBI JUIsl COMATUYECKUX M TIOJOBBIX KIIe-
TOK MIICKONMTAKIIUX — HE WHIYIUPOBAIH
abeppaluii XpoMOCOM B KJIIETKaX KOCTHOTO MO3-
ra U JOMUHAHTHBIX JICTAIbHBIX MYyTallUid B I10-
JIOBBIX KIIETKaX CaMIIOB MBIIICH Ha MOCTMEHO-
TUYECKUX CTaIusAX crepmarorenesa. Cremnopa-
TEIBHO, HOBBEIC BCIIOMOTATENIbHEIC (DapmarieB-
TUYECKHUE BEIIECTBA HE MPOSBISUIA aKTHBHOCTH
Ha TPEX FeHETHYECKUX OOBEKTaX B CHUCTEMaXx in
Vitro # in vivo (MHKpOOPTaHU3MBI, HACEKOMEIE,
MJICKOITUTAIOIINE).

Crnemyer OTMETHUTh, YTO B UCCIICAOBAHUAX HA
MJICKOITUTAIOIINX, COTJaCHO PEKOMEHIAIUSIM
BO3 u npuHIMnam, npuMeHsSeMbIM I OIIEHKH
(hapMaIleBTHUECKUX CPEACTB, H3y4aeMbIe CO-
SIUHEHMs TECTHPOBAIIUCH B JI03€, CYTOYHOH pe-
KOMCHJIOBAHHOM JUTsI YETIOBEKa M YBEITUYCHHOU
B 100 pa3 [5].

Takum 00pa3oM, ydUTBIBas BCE BBIMIECKA-
3aHHOE, B COOTBETCTBHH C OOIIMMH MPUHITUIIA-
MU DKCTPAIONSAIUN JaHHBIX, IPUHATHIMU B 00-
JIACTU TEHETHYECKOM TOKcuKomoruu [6], ciemy-
eT 3aKJIIOYUTh, YTO HM3ydyacMbIC BEIIECTBA —
HaTPHUI-KapOOKCUMETUIIKPaXMal W  HaTpHii-
KapOOKCUMETHIIIIESIUTION03a B KAYECTBE BCIIOMO-
raTelbHBIX  (PapMaleBTUYECKUX BEIISCTB HE
MPECTABIISIOT MyTareHHON OMacHOCTH.
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OIIIHKA MYTATEHHOI AKTUBHOCTI HOBHUX JOIIOMIKHHX
DPAPMALEBTUYHHUX PEHOBUH HA TBAPUHAX

Crpuxensunk H.T.

XapkiBcbkuil HamioHanbHUN yHiBepeuteT iM. B.H. Kapasina

PE3IOME

BuBYany noTeHui¥iHy MyTareHHy aKTHBHICTh HOBHX JONOMDKHHX (h)apMalEeBTHYHHX Pe-
YOBHH (€MyJIbIraTOpiB, 3aryCTIOBAyIB TaOJETOK) — HATPi-KapOOKCIMETUIKPOXMaIo Ta Ha-
Tpil-KapOOKCIMETLI-LIEIUTION03M Ha TBAPHHAX Y J0CIiAax in vivo. [Ipy BHYTpIIHBOILITYH-
KOBOMY BBEJICHHI JIOCH{/UKYBaHI pEYOBUHU HE BUKIMKAIOTh XPOMOCOMHI abepparllii y Kii-



THHAX KICTKOBOIO MO3KY Ta JIOMIHaHTHi MyTalii B CTaTeBUX KIITHHAX caMmuiB mumei. One-
pKaHi Pe3ynbTaTH OOrOBOPIOIOTHCS Y BITHOLIEHHI MOKIMBOCTI 3aCTOCYBaHHS JOCIIIKY-
BaHHUX PEYOBHH Yy (hapMaleBTHUHIH TPOMHUCIOBOCTI.

K/TIOYEBI C/IOBA: myrareHHICTb, JIOTIOMDKHI (hpapMaleBTHYHI PEYOBHHH, XPOMOCOMHI
a0eppartii, TOMIHAHTHI JIETAJIbH1 MyTaIlii

THE MUTAGENIC TESTS OF NEW AUXILARY FARMACEUTICAL
SUBSTANCIES FOR MAMMALIANS

Strygelchyk N.G.
Kharkov National V.N. Karazin University

SUMMARY

The potential mutagenic effects of new auxilary farmaceutical substancies (emulgators)
was investigated. Under per os injection the substancies not induced the chromosomal aber-
rations in the narrow cellI; and dominant lethal mutations in male gametes of mouse. The re-
sults are discussed in connection to using at investigated substancies in pharmacology.

KEY WORDS: mutagenic, auxilary farmaceutical substances, chromosomal aberrations,
dominant lethal mutations
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CPABHUTEJIBHOE WUCCJEJOBAHUE  YJIBTPACTPYKTYPHI
KJIETOK DJIUTEJUS KUUIEYHOWM BOPCUHKH TOHKOMN
KUK [PU HDKCHOEPUMEHTAJILHBIX MEPUTOHUTE WM
KHUINEYHOM HEITPOXOIUMOCTH

Tamm T.U., baparok A 4., I'oopyxa T.II., Penun H.B.
XapbKOBCKasi MEMIIMHCKAsT AKaAeMHs IOCTIeJUIUIOMHOTO 00pa30BaHus,
Wuceruryt npobsem kprodronornu u kpuomenuuuasl HAH Ykpannsl, r. XapbkoB.

PE3IOME

HpOBe,HeHO CPaBHUTCIILHOC UCCIICAOBAHUC YJIBTPACTPYKTYPhI KJICTOK SIMUTCIIUA KUIIIEIHON BOPCHUHKU TOH-
KOM KHIIKH I10CIIe OKCIICPUMCHTAJIBHOI'O IICPUTOHUTA U KUIIISIHON HECOPOXOANMOCTH. HOKa3aHO, 4TO yJibTpa-
CTPYKTYPHBIC nepecrpoﬁKI/I KJICTOK DIINTEINs KHIICYHOI BOPCUHKHN HAYUHAKOTCA MOCJIC 6 JacoB BOCITAIIH-
TCJIBHOI'O IIpoLecca. I[CCprKTI/IBHI)IG HU3MCHCHUA KIJICTOK IIPpU KUIIISIHON HECOPOXOANMOCTH UMCIOT 0osee BbI-

pa)KeHHLIﬁ XapakTep, 4€M IIpU MCPpUTOHUTEC.

KIITIOYEBBIE CJIOBA: ynbTpacTpyKTypa, HIEPUTOHUT, KUIIEUHAsI HEPOXOIUMOCTb

BBEJIEHUE

B OGonpmmHCTBE pabOT MOCBSIICHHBIX IIe-
PUTOHHUTY W KHUILEYHOH HENpPOXOAUMOCTH OT-
pakeHBI BOIPOCHI HAPYIIEHUH OOMEHHBIX MPO-
LECCOB, MHUKPOLUPKYISALUH, HEHPOIHIOKPHH-
HoW perymsamuu [1, 2, 3]. OgHako AaHHEIE,
XapakTepusylomue Mopdonornueckue n3MeHe-
HUSI OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB
KJIETOK HM3JIOKEHBI B JIUTepaType (pparMenrtap-
HO [4, 5, 6]. 3ydeHune ynbTpacTpyKTyphl Kile-
TOK TOHKOH KHIIKHA JaeT BO3MOXHOCTH HeE
TOJILKO MPOCTIEAUTh HAIMPAaBIEHHOCTh THX H3-
MEHEHHIi, HO M Ha UX OCHOBE BBISIBUTH 3aKOHO-
MEpPHOCTH PAa3BUTHS NATONOTHHM MHILEBAPH-
TENBHOTO TPAKTA.

Hamu mpoBeneHo cpaBHHUTENBHOE MCCIIENO-
BaHUE YIBTPACTPYKTYPHBIX U3MEHEHHH KIIETOK
SMUTENNS KUILIEYHOH BOPCHHKH TOHKOH KWIIKH
B YCIIOBHAX IKCIIEPUMEHTAIBHOIO MEPUTOHHUTA
1 KUIICYHON HEeIPOXOIMMOCTH.

MATEPHUAJI U METO/bI

OKCIIepUMEHTHI MPOBEJCHBI Ha IMOJIOBO3pPE-
JBIX OECIOPOTHBIX KpBICAX-CaMIlaX, MacCOou
210-230 r., coaep>aBIIMXCS HAa CTaHAAPTHOM
paiuoHe.

Kuineunass HempoxoauMoOCTh CO03/1aBallach
ITyTEM TEPEBS3KHU JINTATYPO TOHKOM KUIIIKU Ha
PACCTOSHUM 5 CM OT HIIeOIeKaIbHOro yria. [le-
PUTOHUT BBI3BIBAJNICS IyTEM HaJpe3a CTCHKH
CJEMON KHUIIKH, C BBEIXOJOM KaJlOBOH B3BECH B
OproIHyIO monocThb. Pana mepenneil OpromrHoit
CTEHKH TOCJIONHO 3ammBanack. Onepanuu npo-
BOJMJINCH TIOJ aHECTE3WEH IUITUIIOBBIM 3(H-
POM, B YCIIOBUSX aCENTUKU U AHTUCEIITUKHU.

Uepes 6, 12, 24, 36 u 48 4acoB >KUBOTHBIX
3a0uBaNnM JcKamuTaluel. I3Bnekaaun dYacThb
TOHKOW KUIIIKH, TMPHJICTAOIIYI0 K MOBPEXKICH-

HOMY Y4YacTKy, KyCOYKHM KOTOpOH Opamu s
ANEKTPOHHO-MHKPOCKOITUYECKOTO  HCCIEA0Ba-
Husl. Bo BceX OMBITHBIX rpymnmax AeKamuTanus
KHUBOTHBIX U B3ATHE (pParMEHTOB TOHKOH KHII-
KU OBbUTM OZJHOTUITHBIMH.

@dukcanusi HCCIENyeMbIX KYCOYKOB TKaHU
MpOBOAMJIACH IO CTaHIAPTHOM Meroauke [7].
VYbTpaToHKUE Cpe3bl, MOJTYYeHHbIE Ha yIbTpa-
mukporome YMTII — 7 (r. CymBl), KOHTpacTH-
pOBajM HACHIIICHHBIM  BOJHBIM  PacTBOPOM
ypaHWJIanerata ¥ pacTBOPOM CBHHLA 1o Peii-
HONbACY [7]. YIbTpacTpyKTypy TOHKOW KHILKH
WCCIIEAOBAIN C TIOMOIIBIO 3JIEKTPOHHOTO MHK-
pockora [I1OM-125K (r. Cymsbl) ipu yCKOpSItO-
1IeM HampspKeHuu 75 KV,

PE3YJIBTATBI U OBCYXJIEHUE

JlaHHbBIC TUTEPATYPHl U COOCTBEHHBIC UCCIIC-
JIOBAaHUS IIOKA3bIBAIOT, YTO B HCXOJHOM CO-
CTOSIHMM KHIIIEYHAs BOPCUHKA BBICTIIAHA OJHO-
CIIOMHBIM MPU3MATHUUYECKUM SMUTEIUEM, OCHOB-
HBIM KJIETOYHBIM KOMIIOHEHTOM KOTOPOTO SIBIISI-
eTCsl PHTEPOLUT. Sapa ATUX KJIETOK OBaJIbHOU
(OpMBI, ¢ y3KUM TEPUHYKIICAPHBIM MPOCTPAH-
ctBoM. lluTommasma mnpeacTaBieHa HEMHOTO-
YUCJICHHBIMU MUTOXOHAPUSIMH, Y3KUMHU IUC-
TepHAMHU HHIOIIA3MAaTHUUECKOTO PETHKyITyMa U
BHYTPEHHEr'0 CETYaTOro armapara, JHU30CoMa-
MU, MYJIbTUBE3UKYISIPHBIMU TelblaMu (puc.l).
Cpenu >HTEPOLIUTOB PACIIONIOKEHBI OJUHOYHBIE
OokanoBuaHbIE KieTku. M3penka oOHapyKuBa-
IOTCSA  DHIOKPUHOIIUTHI, XapaKTEPU3YIOLIUECS
Y3KOM amuKajdbHOW YacThl0 M IIMPOKUM OCHO-
BaHUEM, 3alIOJHEHHBIM IUIOTHBIMU TPaHyJIaMU
u kierku [lamera ¢ Xopomo pa3BUTOM SHIO-
IJIa3MaTHYEeCKOM CeThlO0, BHYTPEHHHUM CETYa-
TBIM anmnapaToM W KPYMNHBIMU 3UMOI'CHOBBIMHU
rpaHyIaMHu.



Puc. 1. YiprpactpykTypa parMeHTa UTOIIa3Mbl SHTEPOLIUTA
B HCXOJIHOM COCTOSTHUH X 43,2 ThIC.

[locne 6-TM yacoBOW 3KCHEPUMEHTAIBHON
KHLIEYHOW HEMpPOXOIUMOCTH YIBTPACTPYKTypa
SHTEPOLUTOB B OCHOBHOM COOTBETCTBOBAJIa HC-
XOmHOMY cocTostHUI0. OHAKO, yKe ISl JaHHO-
rO CpOKa OJKCIIepUMEHTa oOpamiaiun Ha cebs
BHUMaHHE W3MEHEHHs SHIOMIA3MaTHYECKOro
PETUKYIyMa, TMPOSBIISIBILINECS B PACIIMPEHUHN H
HaOyxaHuu ero MemOpaH. Hapymanuce ynops-
JIOYEHHOCTh PACIIOJIOKEHUsT pUOOCOM Ha MeEM-
OpaHax DHIOIUIA3MAaTHYECKOM CETH, Tepsulach
CBSI3b MEXKAY OTAENbHBIMH PUOOCOMaMHU U TIO-
BEPXHOCTHIO MeMOpaH. DTO CBHIETEIBCTBYET O
HApYLIEHUH OAHOIO M3 BaXKHEUIIMX IMapaMer-
POB KJIETOYHOTO OOMEHa — MPOLIECCOB CHHTE3A.
BryTpennmii ceruaTslil anmapat Takxke IpeTep-
MeBaecT HEKOTOPHIE MEPECTPONKHU, YETKO peart-
pys Ha U3MEHEHHs (PYHKIHOHATBFHOH aKTHBHO-
CTH KJIETKU. B Hell HauMHAKT mpeolianaTh Ba-
KYOJISIpHBIE U LIUCTEPAIIbHBIE 3JIEMEHTHI.

[locne sKcnepUMEHTANBHOIO MEPUTOHHUTA
JECTPYKTUBHBIX M3MEHEHUH spa W LHUTOIJIa3-
MaTHUYECKUX OpraHeill SHTEPOLHUTOB, OOKaIo-
BUIHBIX M DHTEPOIHAOKPUHHBIX KIETOK OOHa-
PYXHTh HE yOanoch. TOJNBKO €AMHUYHBIC KIIET-
KM MMEJIM PAaCIIMPEHHYIO SHI0IIa3MaTHIECKYIO
ceTh M HaOyXIIMe MUTOXOHIPUU C YKOPOUYECH-
HBIMU KPUCTaMH.

UYepe3 12 yac 3KCEpUMEHTAIBHOM KHIIEY-
HOW HEMPOXOJMMOCTH YIBTPACTPYKTYpa KIETOK
B OonblIel CTEneHW OTpaxkajla M3MEHEHHUs OC-
HOBHBIX KJIETOUHBIX 3JIEMEHTOB, IO CPAaBHEHHUIO
¢ 6 yac. (puc. 2). Slapa >HTEpPOIUTOB MPUOOpE-
TAIOT W3BHTYI0O (GOpPMY, a KOHTYpHI HUX CTaHO-
BATCSI HEPOBHBIMH, OJiarofapsi MOSBICHUIO BbI-
NAYMBaHUN. ['paHynspHBIE KOMIIOHEHTBI XpO-
MaTHHA YIUIOTHSUITHCh M CMEIIAINCh K BHYTPEH-
Hell simepHoi MemOpaHe. LluctepHsl 3HIOMIIA3-
MaTHUYECKOW CETH paclIMpeHbl. MUTOXOHIPUU
coxpaHsoT noimmopduoe crpoeHue. Gopma ux
MPEUMYILECTBEHHO OKpYTJas, MaTpHKC Pe3KO
npocBeTyieH. [lIacTHHUATBIA KOMIUIEKC Tpen-

CTaBJIeH BaKyoJIIpHBIMU LMcTepHaMu. Jlokamu-
3alMsl ero MpakTHYeCKH He MeHsAnach. JInzoco-
MBI HE HMEIOT 3JIEKTPOHHO-IUIOTHOTO MaTepHa-
J1a, XapaKTepHOro IJIs HETOBPEXKICHHBIX Kile-
TOK. B OOKaJOBHAHBIX KJIETKaX BBISBIISIOTCS
MUTOXOHJPUHU C MPOCBETJIIEHHBIM MAaTPUKCOM H
JIECTPYKLIMEH KPHUCT.

Puc. 2. YiabrpacTpyKkTypa spa M LUTOIMIA3Mbl SHTEPOLUTA
nocie 12 yac. 9KCIIepUMEHTAIbHON KHIIEUHOH
HENPOXOJUMOCTH X 27,2 ThIC.

IIpu 12-TM yacoBOM »HKCHEPUMEHTAIBHOM
MIEPUTOHNUTE B KJIETKAX 3MHUTEIHAIbHON KHIIEeY-
HOW BOPCHUHKH CTPYKTYpHBIE U3MEHEHHS UMENH
MeHee BBIPaKEHHBIN XapaKTep, [0 CPAaBHEHMIO C
KHMILIEYHOU HEMpPOXOJUMOCTBIO. XOTS U B 3TOM
clydae YIbTPacTpyKTypHas XapaKTepHCTHKa
KJIETOK TaK)Ke CYIIECTBEHHO MEHsnach. B aTor
Mepuoa Mbl HaONOZaeM B KIeTKax HaOyxiiue
MUTOXOHJPUHU C MPOCBETICHHBIM MaTPUKCOM.
HabyxaHnue pacnpocTpaHsiIoch U Ha 3HJOILIA3-
MaTHYECKyI0 CETh, W Ha IJAaCTHMHYATBIH KOM-
wiekc (puc. 3).

e

Puc. 3. YaprpacTpykTypa siipa ¥ HIUTOILIA3MBbI SHTEPOLIUTA
1pu 12-TH 9acOBOM HKCIIEPUMEHTAILHOM IIEPUTOHUTE
x 19,2 THIC.

Emte Gonpimm HapylIeHUSM TIOJBEPTalIiCh
KIJIETKU 1ocie 24 4yacoBOM KHUIIIEYHOM HEMpOXO-
IUMOCTH U TIEPUTOHUTA. YIbTPACTPYKTYPHBIC



W3MEHEHHS 3aXBaThIBAIOT BCE MEMOpaHHBIC
3JIEMEHTHI KJIeTOK. KOHTYpHI siep 3HTEepOLUTOB
npuoOpeTaoT U3BUTYIO hopMy, Omaromaps mo-
SABJICHUIO BISYMBaHWU. ['paHynspHBIE KOMIIO-
HEHTHl XpOMaTHHA YIUIOTHSUIMCH M CMEIIATHChH
K BHYTpEeHHEH saaepHoil memOpane. KaHanbisr n
LHUCTEPHBI SHIOMIA3MAaTHUECKOW CETH pacIlu-
peHbl. MaTpuKC MHUTOXOHIPHUH 3HAYUTEIHHO

NPOCBETJICH M 3allOJIHEH XJIONbEBUIHBIM CO-
JEeP>KUMBIM (pHC. 4).

Puc. 4. YiprpacTpykTypa (parMeHTa MUTOIIA3MEI
SHTEPOLUTA 110CIIe 24 4acOBOH 3KCIEpPUMEHTAIbHOM
KHMIIEYHOH HETIPOXOAUMOCTH X 43,6 ThIC.

JlanpHeliliee pa3BUTHE BOCHAIUTEIHHOTO
nponecca (36 u 48 yacoB) - 2-X dKCIEPUMEH-
TaJIbHBIX MOJENeld — KUIIEYHOH HEempoXoIuMo-
CTH W TIEPUTOHUTA, COMPOBOXKAAETCS HapacTa-
HUEM JUCTPOPUUECKHX M3MEHEHUH KIIETOK KH-
LIEYHOr0 BMHTENUS BOpcHHKU. OOHAKO HHKa-
KAX HOBBIX W3MEHEHHI CO CTOPOHBI fAep, IH-
TOIIa3MAaTUIECKUX OpPTraHelll U CTPYKTYp Kiie-
TOYHOH MOBEPXHOCTH HaM OOHapYXUTh HE yla-
nock. Ciemyer OTMETUTh, YTO M3MEHEHUS 3TH
CTEpPEOTHIIHBI M HOCAT HECTIeHU(HUECKUN Xa-
paktep. OHM 3aKmo4yaroTcs B M3MEHEHUH, CO-
OTHOIICHHUSI MEXKIY 3y- M T'eTepOXPOMATHHOM,
€ro KOMIAKTH3alMH, PACIIMPEHUH TEePUHYKIIe-
apHOTO MPOCTPAHCTBA, HAOyXaHUH MHTOXOHJ-
pHH, YMEHBILICHUN CKJIaq4aTOCTH WX BHYTPEH-
Hell MeMOpaHbI, BEpOSTHO, 32 CUET JECTPYKLUU
MUTOXOHJpPUANBHBIX KpUCT. Pacmmupsiorcs u

JIUTEPATYPA

2 Ha, 1988. - 1. 2 — 381 c.

> XapbkoB - 1993. - 196 c.

2: quyg_IKI/IH H.B. // - Hayu
1, Ne 6. - C. 759-762.

Z' T.110, Ne 11. - C. 550-554.

ta. - [981. - T. 139.- C. 65-71.

HaOyXaloT LUCTEPHBI HHIOIIA3MAaTHYECKOH ce-

TH, HapyLIAeTCsl YNOPAJ0YEHHOCTh PacIoyIokKe-

Husl pubocoM. BHyTpeHHUH ceTdathlii ammapar

“MeeT BHJ Bakyonel. OmHako, MpU 3KCIEpH-

MEHTAJIBHOW  KHUIIEYHOM  HENpPOXOAMMOCTH

YIBTPACTPYKTypHasl pEOpraHu3amnusl KJIETOK

KHLIEYHOTO SMUTENHs OoJiee BbIpakeHa U MPo-

TEKAaeT MHTEHCUBHEE C YBEIWYEHHUEM AJTUTENb-

HOCTH Pa3BUTHs BOCHAIUTENBHOIO Ipolecca.

Haubonee sipko 3T0 mposiBisieTcs B JeCTPYKLUU

SHEPrONPOAYLUPYIOIUX M OHOCHHTETUYECKHX

anmnaparos.

Crnemyer OTMETHUTB, YTO IOCKOJBKY BOCIa-
JIUTENBHBIN MPOLIECC PACTAHYT BO BPEMEHH, TO B
TEUYEHHUE 3TOT0 CpOKa B KIETKaX HapaIy ¢ JecT-
PYKTHBHBIMHU TPOLIECCAMH MOTYT aKTHBH3UPO-
BaThCsl  KOMIICHCATOPHO-IPUCIIOCOOUTEIBHbIC
MEXaHMU3MBI, HaIpaBJICHHbIE HA COXpPAHEHHE
KJIETOYHOro romeoctasa. [loatomy uacTh Ha-
OnMIofaeMbIX HW3MEHEHHH B YIBTPACTPYKTYpe
KJIETOK MOXET pacCMaTpUBATHCSA HE TONBKO Kak
HayaJlo JECTPYKTUBHBIX IPOLECCOB B KIIETKE,
HO ¥ KaK aJanTHBHAs peakuus OUOJIOrnYecKon
CUCTEMBI K MEHSIOUIMMCS YCIOBUSAM BHEIIHEH
cpenbl. OcoOEHHO ATO BBIPAKEHO Ha paHHHUX
CpOKax 3KCIIEPUMEHTAIILHOTO BO3JEHCTBUS.

Takum 00pa3oM, COIMOCTaBIIEHHE CTPYKTYp-
HBIX M3MEHEHUN B KIJIETKaX SIUTENHsS KHIIeY-
HOW BOPCHHKH IIOCJIE SKCIEPUMEHTAIILHOIO IIe-
PUTOHUTA U KHMIIEYHOW HEMpPOXOTUMOCTH CBH-
JIETENICTBYET O TOM, YTO JWHAaMHUKa JECTPYyK-
THUBHBIX M3MEHEHHUI OTpa)kaeT CTeleHb BBIpa-
JKEHHOCTH BOCHAJMTENIBHOIO Tpolecca U €ro
JUINTENBHOCTh.  JIeCTPYKTHBHBIE  W3MEHEHHS
KJIETOK IIPU KHUIIEYHOH HEMpPOXOAMMOCTH HMe-
10T OoJiee BbIpaXKEHHBIN XapakTep, YeM MpH Iie-
PUTOHUTE.
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2. YUyBCTBUTENBHOCTH KJIETOK SMMUTENHS KUIIEY-
HOW BOPCHHKHM K BOCHAJIUTEILHOMY IpOLEC-
CY, BBI3BAaHHOMY KHIIEYHOH HEMPOXOIUMO-
CTBIO OoJee BBIpa)KeHa IO CPaBHEHUIO C Iie-
PUTOHUTOM Ul OAMHAKOBBIX SKCIIEPHUMEH-
TaJbHBIX CPOKOB.
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MOPIBHSUIBHE JOCJIIKEHHS YJIBTPACTPYKTYPH KJITHH
ENITEJII0O KUIIKOBOI BOPCHUHKHM TOHKOI KHUIIKU IIPU
EKCIOEPUMEHTAJIbHUX NEPUTOHITY I KHUIIKOBOI
HEIPOXIJTHOCTI

Tamwm T.I., bapmrok O.41., T'oBopyxa T.I1., Penin M.B.
XapkiBchka MeIUYHA aKaJeMisl MCISAUIUIOMHOI OCBiTH, [HCTUTYT mpobiieM KpioOiosorii i KpioMeauIiHA
HAH VYxkpainn, M. Xapkis

PE3IOME

[IpoBeneHO MOPIBHSNBHI AOCIIHKEHHS yIbTPACTPYKTYPU KIITHH EIITEII0 KUIIKOBOI
BOPCHHKM TOHKOi KMIIKH IICJI €KCIEPUMEHTAIBHOTO HEPUTOHITY 1 KUIIKOBOI HENPOXif-
HocTi. [loka3ano, Mo yabTpacTpyKTypHi NepeOyA0BU KIITHH EITENI0 KAIKOBOI BOPCHHKH
NOYHMHAKOTHCS CHs 6 TOAMH 3anaibHOTO npowuecy. ecTpyKTUBHI 3MIHH KIITHH NPH KHIL-
KOBIil HEMTPOXIHOCTI MAIOTh OUTBII BUPAXKEHUN XapaKTep, HUK MPU MEPUTOHITI.

K/TIO490BI C/IOBA: ynbTpacTpyKTypa, MEPUTOHIT, KAIIKOBA HEMPOXIIHICTH

COMPARATIVE STUDY OF THE SMALLER INTESTINE VILLUS
EPITHELIUM UNDER EXPERIMENTAL PERITONITIS AND
INTESTINAL OBSTRUCTION

Tamm T.I., Barduk A.Y., Govorucha T.P., Repin N.V.

Medical academy for postgraduated education, Kharkov, Institute for Problems of Cryobiology &
Cryomedicine of the National Academy of Sciences of the Ukraine

SUMMARY

A comparative study of the smaller intestine villus epithelium ultrastructure under experimental
peritonitis and intestinal obstruction was carried-out. It was shown that ultrastructural rearrangements of the
smaller intestine epithelium start after 6 hours of an inflammatory process. Destructive changes in cells
under intestinal obstruction were more pronounced than under peritonitis.

KEY WORDS: ultrastructure, peritonitis, intestinal obstruction
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MORPHOMETRICAL CHANGES OF DUPLEX KIDNEYS IN

CHILDREN IN DIFFERENT DEGREE OF URODYNAMICS
INFRINGEMENT AND WITHOUT URODYNAMICS
INFRINGEMENT

Taran G.I.

Dniepropetrovsk State Medical Academy

SUMMARY

Morphometrical comparison of duplex kidney and ureter structural elements in children was done taking
in account the gravity of the pathological process and methods of treatment. Morphological objects giving
the possibility to prognose the method of surgical treatment and it’s outcome depending on the quality and
quantity of changes of the duplex kidney structure were determined. The principal difference of quantitative
changes of structural elements of a duplex kidney without the violation of urodynamics in moderate violation
of the outflow of urine and also in a steadfast loss of the function because of the violation of urodynamics of
a grave degree was confirmed.

KEY WORDS: pediatric urology, anomaly of development, duplex kidney, diagnostics, treatment, histology,

morphometry

INTRODUCTION

In all the diversity and growing of informativ-
ity of investigative methods of the studying of
duplex kidneys in children until to — day remains
unjustified low the attention paid by pediatric
surgeons and urologists to such informative and
simple for adoption, investigative methods of
studying the viability of duplex kidney tissues, as
morphometrical methods [1, 4, 5]. This is also
confirmed by rather rare scientific works on the
theme of morphometrical investigation of duplex
kidneys [2, 3, 6].

The aim of our work is to answer to the ques-
tion: which morphological tissue elements of du-
plex kidneys on a microscope level can be used
to determine the question of the removal of the
affected duplex kidney or of doing plastic recon-
struction of urinary tracts.

MATERIALS AND METHODS

Children at the age of from 0 to 15 years
which had duplex upper urinary tracts and which
had surgical correction of the urinary system
were studied. Functional deficiency of the kid-
neys was revealed by excretory urography and in
laborious diagnostics cases by isotope scintigra-
phy. This examination was done in 15 cases
(material was taken from 5 cases where the kid-
ney was not liable to surgical correction because
of the absence of urodynamics infringement and
in 5 cases of every type of operative treatment).

All the children were divided into three
groups corresponding to the methods of treat-
ment:

the 1 group consisted of children in which the

kidney poles were to have biopsy done and

did not have any evidence of urodynamics in-

fringement and were not operated;

the 2 group of children in which the kidney

poles were to have biopsy done, had urody-

namics infringement and needed plastic — re-
constructive methods of operative treatment
done in order to better the function (operation
of pyelopyelo or pyeloureteroanastomosis);

the 3 studied group consisted of children with
mainly severe urodynamics infringement
when as a result of the full loss of the func-
tion the removal of the sick organ was done

(heminephrureterectomy).

The histological material was ablated intra-
operatively from different sections of the kidney,
calyces and ureters. The average size of ablated
tissues pieces was from 2 to 10 mm. In the
pathological laboratory of C C L preparations
were made. The tissues were fixed in 10% neu-
tral formalin, were passed through alcohol and
embedded into parafin. From parafin blocks sec-
tions 5 mkm thick were prepared which were
then stained with hematoxilin and eosine and by
Slinchenko.

Morphometry was done by the cytohistos-
tereometrical method of G.G. Autandilov with
the help of a standard net for the eyepiece with
100 dots and not less than 10 applications in
every case [1]. The per cent of cell elements in
each section and the average devergement for
every studied tissue element were counted. The
results were compared between groups 1, 2 and
3. The authenticity value of received results was
done by the Student criterion.

For the kidney the standard scheme had the
visual calculation of large and small renal cor-
puscles, large and small blood vessels, invariable
and dystrophic nuclei of the renal tubule epithe-
lium , connective tissue cells, the average sum of
all cells, per cent of the base substance, edema
and necrosis (Table 1).



Table 1

Structural elements of the kidney parenchyma

which underwent morphometry

Structural elements of the ureter tissue which

underwent morphometry

Large (arteries) vessels

@)
C |Large (arteries) vessels P [Small (arterioles) vessels
D |Small (arterioles) vessels Q [Inflammatory cells
E [Inflammatory cells R [Dystrophic nuclei of muscle cells
F |Dystrophic nuclei of renal tubule epi-| [S [Invariable nuclei of muscle cells
thelium T |Dystrophic nuclei of transitional epi-
G |Invariable nuclei of renal tubule epithe- thelium
lium U |Invariable nuclei of transitional epithe-
H [Connective tissue cells lium
I [General quantity of cell elements V_|Connective tissue cells
J |Small renal corpuscles W _|General quantity of cell elements
K |Large renal corpuscles X |Hemorrhages
L |Base substance Y [Base substance
M |Edema 7, |Edema
N [Necrosis A |Necrosis
A

The scheme for ureter tissues had the calcula-
tion of large and small blood vessels, inflamma-

tory cells,

invariable and dystrophic nuclei of
muscle tissue, invariable and dystrophic nuclei
of the transitional epithelium, connective tissue
cells, the average sum of all cells, per cent of the

base substance, edema and necrosis (Table 2).
The sum of cystic tubules was not counted

because of the imperfect selection by the eye.

Table 2

The results were entered in MS Excels tables

of an Office 98 Professional Relies packet. Sta-
tistics were done with the help of statistics pro-
gram of Statistica for Windows Relies 5,1.

RESULT AND DISCUSSION

The summary table 3 of received results had

such an appearance.

Table 3

Indexes of the morphometry of kidney and ureter tissues in children ill with duplex kidney in
dependence from the gravity of the infringement of urodynamics and vitality method of treatment

Ob- Gro
ject of ugs
mor- | Group 1 Group 2 t Group 3 t 2&3)
pho- P
thetr, T4 £ 4.8+
C 1317 7.8 £2.72336 | 3158 |1.08233%%* 422187 | *** 14 061
D |1%64 0.78024 3.0438 | 2933314376 | L19115 | *** | ¢ 345
E |48 4.6 +£2.95804* 5 10gy |15.9333 £ 3.77%%* |-7.90566 | *** |-10.58
F 59795* 11.28 +3.18224 |5 3733 [11.0667 +3.39 -0.15822 0.2
G 185 144=375278* [ 2 || L33E 123 [y os
10.4 £ 733333 .
I [522+6.76 [53.24+5.13387 [5 3034 |3 00005 - 458267 *** ¢ 14
X 216075 4.3631)0 %3 0355+ 13.05976| *** |7 499
K [ 39F 8433541 | 13003, %2333 50+ 4.8554 | #¥% |, 304
L [186+493 | 16+3.58236 | 13951/; 5o 0% 6.36396| *** [ 041
7.6 £ 1224 £ - 11.8 £
M 1T 2.543595*** 3.9902 2. 1@% o - 3.96863 0.566
N 11924 3.00427%* 2.0595 [3.90726%%* - 4.85502) *** 1y g7
o [108;F 7.52+£5.33948 | 1.2561],%53235 i 5.53473| * |5 101
3.6+% T+
Q 1435 5.16+3.65923 | 1.8807| 2.6667 = 1.91485 |-0.71107| * |5 43¢
R | 34%1.14 | 7.56£4.6105% |-1.9793 3533324 -3.52704]  [7 001
[26F TOS = 57333
S 1342 331562 %** 3.6216 341147%%* 432517 1.23




T |issi 4.92+3.53459 |-1.1782[) 457555 - 474342 *#* |5 o)
U 18 6.92 + 4.55448* | 2.2361 8 +2.9277% | 2.56273 -0.82
V. [27.6+ 1.14 [28.92+3.47515 |-0.8301 |4 ¢ 59+ 273843 | ** |3 450
w7 70.16 + 4.08942* | 2.2385 [73.0667 +3.86313 | 0.72846 | * |5 5y;
X [£1 132£2.968  |-0.2355| 1.0667 + 1.38701 |-0.09848 0.31
Yy %5 1936 +3.402  [-0.1017 |}%808 291056] ** |3 497
z 107 54+2199  |-1.7105| 5.8667 +2.41622 |-1.91131 0.626
AA |1 dgs 37+ 120 13215 | %135 2326219 0927

* - the level of the significance sing by the Student criterion < 0.05
** _ the level of the significance sing by the Student criterion < 0.01
*** - the level of the significance sing by the Student criterion < 0.001

Analysis of shown in the table data revealed
in tissues of the kidneys and ureters an authentic-
ity reduction of the per cent of vessels in the 3
group in comparison with the 1 and also the 2
group. Thus, a sharp lowering, about 2 times, of
the per cent content of blood vessels of a duplex
kidney can be the index of the viability absence
of these tissues and can be a factor to doing
heminephrureterectomy.

Among inflammatory cells the tendency of a
rising of their quantity in dependence with the
severity of the status of the kidney looking at the
method of operative treatment is very noticeable.
If in kidney tissues the rising has an authenticity
character and the most of cells come on group 3
where the functional viability is low, the kidney
was ablated. In ureter tissues such a tendency is
not confirmed.

A significant lowering of the quantity of in-
variable renal tubule epithelium, invariable nu-
clei of muscle cells and invariable nuclei of the
transitional epithelium of the ureters can testify
their diagnostic value in context with the reveal-
ing of the degree of functional viability of duplex
kidney tissues.

The per cent quantity of connective tissue, as
we think, is the most important index of struc-
tural changes in duplex urinary tracts. An au-
thentic rising of the quantity of connective tissue
of the kidney parenchyma connects with the in-
tensification of the gravity of the pathological
process, it sharply rises when functional possi-
bilities of the kidney lower in group 3. The vol-
ume of connective tissue in the ureters in group 3
also have a difference, in their volumes, in group
1 and group 2.

Investigation of the general per cent quan-
tity of cell elements in kidney tissues showed a
correlation of group 3 with group 1 and group 2.
The calculation of the general quantity of cells in
the ureters revealed variations in the results in
different groups without legible connections with
the degree of pathological state.
Renal corpuscles, which were divided visually to
large and small in size, when compared, showed
resembling quantitative tendencies. Small renal

corpuscles in group 1 had an authentic bigger
per cent than in group 2 and in group 2 a lot big-
ger than in group 3. The quantity of large renal
corpuscles also lowered correspondingly to the
gravity of the affect by the pathological process
and had the minimum significance in group 3.
Thus, a lowering of the quantity of renal corpus-
cles can be used as one of the indexes of the
gravity of the affection by the pathological proc-
ess but we think that this index can be objec-
tively used only when using the age aspects, us-
ing the change of the correlation of renal corpus-
cles in dependence to the age of the child.

The quantity of base substance in the paren-

chyma of the kidney and ureter tissues progres-
sively lowers from group 1 to group 3, and cor-
relates with high authenticity in group 3. This
can be used as an informative factor in revealing
the functional inability of a duplex kidney or as
an index of the gravity of it’s affection.
The per cent quantity of necrosis raised with the
rising of the gravity of tissue affection and dif-
fered authentically between groups 1, 2 and 3 in
kidney and ureter tissues.

Edema of kidney tissues was expressed no-
ticeably and authentically raised with the lower-
ing of the functional ability of the kidney. At the
same time correlation of edema indexes in ureter
tissues was defaulted and because of this could
not be used as an indices of the gravity of meta-
bolic disturbance.

When comparing the quantity of hemorrhages
between investigated groups correlation was not
revealed.

CONCLUSION

In order to solve the question of the method of
operative treatment of the duplex kidney com-
plexly can be used such morphologic indexes:

a) a lowering of the blood vessel quantity in tis-
sues of the duplex kidney;

0) the simultaneous rising of the general quantity
of connective tissues in the kidney and ureter
tissues when there is a lowering of the
quantity of base substance;



B) a rising of the per cent quantity of dystrophic dystrophic nuclei of the transitional

nuclei of renal tubule epithelium, the epithelium of the ureter.
dystrophic nuclei of muscle cells and the
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MOP®OMETPUYHI 3MIHU B MOJIBOEHUX HUPKAX V¥ JITEM 3
PI3BHUM CTYIHEHEM IIOPYIIEHHA YPOAIHAMIKHN TA BE3
HbBOI'O

Tapau I'.I.
JIHinporeTpoBCchKa Jep)kaBHA MEINYHA aKaJIeMis

PE3IOME

IIpoBeneHo MOppoMeTpraHe 3ICTaBICHHS CTPYKTYPHHX €JICMEHTIB [I0JBOEHOT HUPKHU Ta
CEYOBOJIIB y JTEH 3 ypaxyBaHHAM BaXXKOCTI yPaKEHHs IIATOJOTIYHUM IIPOLIECOM Ta METOMLY
nikyBaHHs. O3Ha4eHI MOPHOMETPHYHI 00 €KTH, 110 HAKOTh MOMKIMBICTE IPOTHO3YBATH Me-
TOJ| ONEPATHBHOTO JIKyBaHHS Ta HOTO BHXII 3aJ€KHO BiJ SAKICHMX Ta KUIBKICHHX 3MIH
CTPYKTYpH MHOJBOE€HOI HHUPKH. IIiATBEP/KEHO MNPUHUMIIOBY —DISHULO — KUTbKICHHX
NOKA3HUKIB CTPYKTYPHHX CJICMCHTIB IOJABOEHOT HUPKH 32 BIACYTHOCTI IOPYLICHHS
YPOAMHAMIKH, IPH MOMIPHOMY IIOPYHIEHHI BITOKY C€4i, a TakoX HPH CTIAKIA BTpaTi
(byHKI{ BHACIIIOK TOPYIICHHS YPOIAMHAMIKH TSXKKOTO CTYIICHS.

K/IIO490BI CJ/IOBA: putsda  ypouoris, aHOMajis pO3BHTKY, IIOJBO€HA HHpKa,
TIarHOCTHKA, JIKYBaHHS, TiCTOJIOTIS, MOppOMETpis

MOP®OMETPUYECKHUE USMEHEHMHUSA B YABOEHHBIX ITIOYKAX
YV JAETEW NPU HAPYUIEHUU YPOJIUHAMUKHU PA3JIMYHOU
CTEIIEHM U BE3 HET' O

Tapan I'' 1.
JlHenponeTpoBcKasi rocylapCTBEHHAS! MEMIIMHCKAST aKaaeMUs

PE3IOME

[TpoBeneno MophoMeTpUUECKOE COMOCTABICHHE CTPYKTYPHBIX SJIEMEHTOB YIBOCHHOM
IMOYKM U MOYETOUYHHMKA Yy JIETEH C YUETOM TSKECTH MOPAXKEHUS NATOJOTHYECKUM ITPOLIEC-
coM M Metojna jedeHus. OmnpeneneHbl MOPPOMETPUIECKHE OOBEKTHI, TAIOIIHE BO3MOXK-
HOCTb IPOTHO3UPOBATH METOJ ONEPATUBHOIO JICUEHUS U €r0 UCXOJ B 3aBUCUMOCTH OT Ka-
YECTBEHHBIX M KOJUYECTBEHHBIX U3MEHEHUI CTPYKTYpPhI YABOCHHOU mouku. [loareepxie-
HO NPUHUUIIHAIBHOE OTJIWYME KOJIMYECTBEHHBIX IOKA3aTENEN CTPYKTYPHBIX 3JEMEHTOB
YIBOEHHOW MOYKHA B OTCYTCTBHE HApYyLICHUS YPOJIWHAMUKH, IPU YMEPEHHOM HAPYLIECHUU
OTTOKA MOYHM, a TaK K€ IPU CTOMKOM MOTepe (PYHKIMHU BCIEACTBUE HAPYIICHUS YPOIMHA-
MUKHU TSKEITON CTEIIEHU.

K/TFIOYEBBIE CJIOBA: netckast yposorusi, aHoMaiusl pa3BUTUs, yIBOCHHAs MOYKa, JIH-
arHOCTHKA, JICYCHUE, TUCTOJIOTUS, MOPHOMETPHS
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SUMMARY

The review of existing evaluation methods of viability of microorganisms is presented. The feasibility to
apply these methods for the estimation of viability of microorganisms after cryopreservation was analysed.

KEY WORDS: microorganism, cryopreservation, viability evaluation method

To develop immune biological preparations,
methods of diagnostics of the infectional dis-
eases, infections of alive microorganisms in the
environment, conducting of epidemiological
studies and providing the works of microbiologi-
cal productions, the collections of different mi-
croorganisms [17] are used. Cryopreservation is
one of the most reliable and widely applied ways
of a long-term storage of microorganisms [4,13].
When creating the efficient regimens of microor-
ganism cryopreservation it is necessary to imply
the most distinct and adequate assessment meth-
ods for microorganism viability state after a low
temperature effect. More frequently the cellular
forms of microorganisms are used by research-
ers. These forms are by a cell structure divided
into two groups: eucaryotes (algae, fungi, proto-
zoa) and procaryotes (bacteria) [8,9,14].

The state of microorganisms is usually char-
acterized by viability and survival. The term "vi-
ability" is an integral characteristics of living
systems, including growth and ability to self-
generation, anatomic integrity, coordinated struc-
tural and metabolic organization [5]. The "sur-
vival" or viability index is the ratio between cell
viability and a total number of cells, that the
sample under study comprises [5].

Now applied methods for the estimation of
viability of microorganism cellular forms are
divided into direct and indirect. Direct methods
are based on the determination of cell reproduc-
tive cell capabilities, indirect ones - on registra-
tion of different manifestations of their vital ac-
tivity.

Direct methods consist of micro- and macro-
cutural ones. Macrocultural methods are based
either on accounting the population forming cells
- classic method of the most probable number
[25], or on the determination of colony-forming
units -Koch's dish method [23]. Different modi-
fications of these methods have also been devel-
oped.

The most probable number method consists
in the fact, that some series of consecutive dilu-
tions are prepared of the material under study.

Certain volume of each dilution is placed into
vials with a liquid nutritive medium. After incu-
bation the number of vials with a turbid medium
with grown microbe cell populations and one
with a transparent medium with no living cells
are considered.

Then according to special tables [5], devel-
oped on the base of the methods of variational
statistics, the probable number of viable cells in
the sample under study is calculated. There are
some modifications of this method, registering
different manifestations of vital activity of grow-
ing and dividing cells. Among them the most
well-known are as follows:

- Clark method [18], in the base of which the
registration of releasing gases or changes in
the color of growing medium due to indicator
dyes, introduced into a nutritive broth as well
as this method modification on microcases is
laid;

- material inoculation from the series of dilu-
tions into a synthetic medium containing ra-
dio-labelled "C substrates with following
registration of the amount of Hco, being
formed during the decay of labelled '‘C-
substrates by microbic cells [26].

Dish Koch's method differs the method of the
most probable number by the fact that the mate-
rial inoculation from the series of dilutions is
accomplished to the surface of dense nutritive
media with the account that colonies formed by
single microbic cells were at a some distance
from each other. After colonies calculation the
number of colony-forming cells in 1 ml of stud-
ied sample are calculated. Modifications of the
plate method are various microcultural methods.
The matter of them is that the samples of micro-
organisms are introduced in microvolumes into
the holes, special microchambers, on plates and
different means, containing nutritive media with
agar or gelatin. After not long-term culturing the
microcolonies are calculated by means of micro-
scope. To enhance the accuracy of the calcula-
tions of microcolonies indicators, responsing to
the products of vital activity of microbic cells,



luminescent dyes, fluorescent antibodies are
added into nutritive media [7,16,19,21,22,30].

Cytophysiological methods can also be
referred as direct ones. Their techniques are
similar to microcultural analysis.

Different inhibitors blocking cell division, but
not preventing their growth are introduced into
nutritive media. Shape and size of dead cells in
this case do not change. Alive cells as a rule
transform into thread-like forms, that are fixed
by means of light or electrone microscope. The
most common inhibitors used are urea,
mitomycin C, nalidixic acid, penicillin,
chlorbiocin, acryl amide (the latter - only for
gram-negative bacteria) [12, 29,31].

Indirect methods can be conditionally divided
into cytophysiological methods of metabolic ac-
tivity registration and ones for the estimation of
cellular permeability barrier state.

Since cellular division is possible only when
some enzymic reactions go, the determination of
several key reactions or metabolism products can
serve as the criterion for viability estimation.
The most common ways to estimate viability are
the determination of the activity for process of
synthesis of DNA, RNA, proteins on the inclu-
sion of labelled precursors [1,4,5,6,13]; respira-
tory activity on oxygen consumption and CO,
release; ATP content, NAD H,, NADPh H,, py-
ruvic and lactic acids [4,5,13,14].

Electrochemical methods for defining differ-
ent metabolites [5] in growth medium, determi-
nation of the ability of microbic cells, having an
active electrone-transport system, to recover
dyes [15,20], some biophysical and physico-
chemical methods - gas-liquid chromato-graphy,
electrical impedance, chemiluminescent method,
changes in electrical conductivity or electrical
orientated effect can be also referred to cyto-
physiological ones [5,14].

Differential staining of alive and dead cells by
vital dyes [32] luminescent microscopic, colori-
metric, photometrical method [16] registration of
the releasing of labelled and other macromo-
lecules out of a cell [5] are considered as the
method for the controlling of the viability on the
state of cellular permeability barrier.

The selection of corresponding method to es-
timate viability is defined by peculiarities of mi-
croorganism and the effect. In the process of
cryopreservation microorganisms as well as
other biological objects are subjected to the ef-
fect of some physical and chemical factors
[1,2,6,13,15]. There are 4 effects of the factors
on microbic cells. The first one is death of cells
at freeze-thawing stages. The second one - the
cells keep the ability to normal reproduction af-
ter reparation of non-lethal impairments. The
third one is the cells keep the ability to a limited
number of divisions. The fourth- the cells lose

the ability of growing and dividing, but within
some period of time metabolic processes proceed
in them.

In this connection there is the only practical
and theoretical interest in respect of accumulated
experience on the evaluation of viability for
various cellular forms of microorganisms after
cryopreservation.

The analysis of literature data devoted to the
problems of microorganism cryopreservation
shows that the most common direct method for
estimation of viability is the method of calculat-
ing the colony-forming units [4,13]. Using this
method only the cells, kept the ability to repro-
duce, are considered, i.e. completely referred as
viable ones. The method is convenient when
working with the majority of monocellular forms
of microorganisms. It adequately records the
change in the number of viable cells after freez-
ing on various regimens.

However when cryopreserving streptococci it
has been established that microcolonies form not
separate cocci, but chains when freezing was
conducted with the rates resulted in significant
damages of sptreptococci, the rupture of chains
occurred. As a result the number of macrocolo-
nies increased that led to exceeding viability in-
dices [15].

The question about application of direct
methods of viability evaluation has remained
unsolved when one cryopreserves actinomycetes
and cyanobacteria. Actinomycetes on their struc-
ture are similar to fungi. They have substrate
and air mycelium, reproduce by means of spores
and partially fragments of substrate mycelium
[8,9,14]. When evaluating viability of cryopre-
served actinomycetes, colony-forming units
(CFU) were used [1]. For spore forms this way
is objective one.

When freezing vegetative forms the fragmen-
tation of substrate myeclium is inevitable and
CFU counting from our point of view shows the
number of mycelium fragments that kept viabil-
ity, but not initial integrity of mycelium. The
authors of the research added to the estimation of
viability on counting CFU by indirect method -
study of culture capability of streptomycetes to
produce antibiotics.

More complicated evaluation of viability is
one for cyanobacteria. Both monocellular types
and thread-like multicellular microorganisms,
morphological unit of those is trichome, consist-
ing of vegetative cells, heterocystes and spores
comprise this class [14]. Since cyanobacteria are
grown only in liquid media a direct method for
estimation of their viability occurred to be
impossible. Complex evaluation of viability was
performed by two indirect methods: on the rate
of biomass accumulation and on differences in
chemiluminescence of "alive" and "dead" cells



[6].

Besides already mentioned auxiliary methods
other indirect ones were used. The analysis of
publications devoted to this question shows that
more objective are the methods of estimation of
the state of cellular permeability barrier. In
particular non-phelometric recording of bacteria
plasmolysis in 2 M NaCl solution [2],
penetration of large molecules of luminescenting
dyes into damage cells with following
registration of luminescenting cells [10],
registration of the change of electroconductivity
of condensed cellular suspension due to the
releasing of electrolytes [11] out of cells,
determination of the change in electrical
orientational effect of damaged cells [3] etc.
were used. The disadvantage of these methods is
first of all the necessity of preliminary building-
up of calibration curves for each of the regimens
of freeze-thawing using direct methods of
viability investigation. Secondly, the conditions
of growing (content of growth culture, culturing
temperature, aeration, culture age) and content
of cryoprotective medium can considerably
affect the state of barrier functions of cellular
membranes.

Cytophysiological methods of registration of
metabolic activity from our point of view are less
appropriate for the estimation of microorganism
viability after cryopreservation.

These indices testify to the state of these or
those cell systems after warming up to the time
of cell division. Thus the study of the synthesis
processes of nucleic acids, protein in E.coli
bacteria, yeasts S.cerevisiae and in
cyanobacteria demonstrated that in the first
minutes after thawing the number of included
into cell RNA and proteins labelled precursors
reduced lower than the control indices. Then the
activity of the synthesis of RNA and proteins
increased and significantly exceeded an initial
level [4,13]. Such deviations in the activity of
biosynthetic processes are explained by the
presence of non-lethal damages of cellular

structures and activisation of regenerative
processes.
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AHAJII3 METOIIB OIIHKHU KUTTE3JATHOCTI KIITHHHHUX
®OPM MIKPOBIB ITICJIAA KPIOKOHCEPBYBAHHA

Bucexanres LI1.,"* Kaanikopa H.I'.,' MapueHiok B.IL'
IucturyT npo6iem kpiobionorii i kpiomemuman HAH Yipainu', XapkiBchKuii HAII OHATbHII
yuiBepcurer im. B.H.Kapasina®

PE3IOME

[IpencraBneHo orsia iCHYIOUMX METOMIB OLIHKH JKATTE3AATHOCTI Pi3HUX KIITHHHUX (HOpM MIKpOOiB Ta
MIPOaHaJi30BaHO iX MPUAATHICTD IS OLIHKHU 30€pEeXEHHS MiKPOOPTHI3MIB MiciIs KPiOKOHCEPBYBAHHSI.

KJTIO90BI CJIOBA: mikpoopranizM, KpiOKOHCEpBYBaHHS, METOIU OLIHKH XUTTE€3IaTHOCTI

AHAJIN3 METOAOB OLHEHKH AKNUBHEJAEATEJABHOCTH
KVIETOYHbIX OOPM MHUKPOBOB IHOCJIE KPHO-
KOHCEPBHUPOBAHUA

Beicekannes M.I1.,'* Kaguuxosa H.I'.,! MapueHiok B.®.!
UHcTuTyT Hpobnem Kpuobuosoruy 1 kpuomemuiuasl HAH Ykpauns!', XapbKOBCKHiA HAIMOHABHBII
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PE3IOME

[TpoaHanu3upoBaHbl pe3yNbTaThl JeueHHs 34 OOJIBHBIX OCTPHIM THOHHBIM XOJAHTUTOM,
MyX)4MH 9 (26,4%), xenmuH 25 (73,6%), B Bo3pacte ot 43 no 87 ner. Ilpu nocrynnenuu
oOI11ee COCTOSTHUE MAlMEHTOB ObLIO CpefHel TSKeCTH - Tsbkenoe. Hapyienue mpoxoau-
MOCTH JKEIYHBIX MPOTOKOB Ha YPOBHE TemaToxosienoxa ObLI0 OOYyCIOBICHO KpPYMHBIMU
KOHKpDEMEHTaMH HE TMOJJAIOIIUMUCA SHIOCKOIMUYECKON XOJIEIOXOJUTOTpAKIUK y 18
(52,9%) nanueHToB, CTPUKTYpaMH >KETYHBIX IPOTOKOB y 8 (24,6%), coueTaHueM XxoJieno-
X0JIuTHAa3a co cTpuktypamu y 5 (14,7%), coueranrem XoJieJOXOIUTHA3A C MMapananususip-
HbIM JTUBEpTUKYIOM Yy 3 (8,8%). [marHoctudeckas mporpamma cocTosja U3 KIMHHUKO-
nabopaTopHOTo 00C/IeA0BaHUS, YABTPA3BYKOBOT'O CKAHUPOBAHUS, YHI0(PHOPOCKOTTMYECKO-
ro MCCIEI0BAHUSA BEPXHETO OTENA JKEIYAOYHO-KHMIIEYHOTO TPAaKTa, SHAO0CKOMHUYECKOU
peTporpagHol XoJaHTHOTpaduH, X0JIeI0XOMaHOMETPHH, OaKTEPHOJIOTHIECKOTO HCCIeI0-
BaHUs jkemuu. JleueOHas mporpamMma BKIIOYAJa CTaHAAPTHYIO MHQY3MOHHYIO TEpaIuio
OCTPOTO XOJAHTUTa U MEXaHMUYECKOM >KENTYXU, HEOTJOKHYIO SHIOCKOIHMUYECKYIO IMaIuil-
JT0CHUHKTEPOTOMHUIO C MOCIEIYIOIINM HAa300UIMapHBIM APCHUPOBAHUEM, 3TAITHOE MHTpa-
XOJIaHT€aJIbHOE BBEACHUE KOMIUIEKCHOTO aHTUOAKTEPHAILHOTO JEKApCTBEHHOTO Ipernapa-
ta JleBocuH. B pe3ynpTaTe MpoBEIECHHOTO JIEUEHUS! KyIUPOBAHBI SIBJIEHUSI OCTPOTO 06I;y-
PalMOHHOTO THOWHOTO XOJIAHTUTa Y BCEX OOJBHBIX HA MPOTSKEHUU OT 4 10 9 CyTOK OT
Hayaya JICYCHHUs, YTO OINpPEAeSICHO KIMHUYECKUM T€UEHUEM U BepU(UIIMPOBAHO JAHHBIMU
71a00paTOPHBIX METOJ0B UCCIECAOBAHUSA. JTO MO3BOJMIO BHIMOIHUTH PaJuKalIbHbIE XUPYp-
THYECKHE BMEIIATEeNbCTBA HA JKEIYHBIX MPOTOKAX C HAMMEHBIIMM BO3MOXKHBIM PHCKOM
JUIst 00JBHOTO. JIleTalbHBIX UCXOL0B HE OBLIO.

K/TFOYEBBIE CIIOBA: X0naHTUT, MEXaHUUYECKasl JKeNTyxa, Ha300MInapHOe IPEeHUPOBa-

HHUC

BBEJIEHUE

OcCTphIif XOJTaHTUT BCTPEYAETCs] B OOIBIINH-
CTBE CIYy4YacB OCIOXXKHEHHOTO TCUEHUS >KEmue-
kameHHoOW Oonesnu [1, 4, 7]. Kpaiiusas cmox-
HOCTb JICUCHUSI 3TOW MATOJOTHHU OMpEHeNseTcs
HEBO3MOXKHOCTBIO BBITIOJIHEHUS PaJUKaIBLHOTO
yaaJeHusl oyara BOCHAJICHHUS, a TaKKE OrpPOM-
HOH IIOIIAJBIO TMOPAXKEHUSI, PABHOM HECKOJb-
KMM KBagpaTHeIM MmeTpaM [1, 4, 6]. CoBpeMen-
HBIC B3IUIAJbI HA JICUEHUE OCTPOro XOJaHTHUTa
MpeaycMaTpUBAIOT COYETAHHE HEMOCPEICTBEH-
HOT'O BO3JICHCTBHSI Ha OYar BOCHAJICHUS U 00-
LUUX TEPaneBTHUUYECKUX MEPOMPHUATHM, YTO CO-
OTBETCTBYET OOIICHPUHATHIM KaHOHAM JICUCHUS
THOMHBIX O4YaroB B opraHusme [2, 5, 7]. Taxkoit
JIBOSIKAMA TOJXOMA K JCUEHUIO OCTPOTO XOJAHTHU-
Ta CTaJl BOSMOXKEH OJiarofaps pa3BUTHIO SHJIO-
CKOITMYECKON XUPYPTUH, O0CCIICUUBIICH Mallo-
MHBA3UBHOCTb JOCTYIIOB K XCIYHOMY JEpPEBY
(3,6, 7].

enbio HACTOAIIETO UCCIEIOBAHUS SBIIIETCS
BBIPa0OTKa METOJAMKH MECTHOTO JICYCHHS OCT-
pOro XOJaHTUTa C y4eTOM JIBYX(a3HOCTU Tede-
HUSI BOCHAJIUTENbHOro mpouecca. [loctaBiena
3aaya u3y4uTh ((HEKTUBHOCTH DHIOXOJIAHTe-
aJBbHOTO MEAMKAMEHTO3HOI'O BO3JCUCTBUS MpHU
JIGYEHUU OCTPOTO XOJIAHTHUTA.

MATEPHUAJI U METO/bI

HccrnenoBanue BKIIIOUAET PE3yNBTATHI JIeUe-
HUs 34 MalMEeHTOB C OCTPHIM THOMHBIM XOJaH-
ruToM, Myxk4duH 9 (26,4%), keHmuH 25
(73,6%), B Bo3pacre ot 43 no 78 ner. [Ipu mo-
cTyruieHuu obmiee cocrosinue 21 (61,8%) mamm-
eHta ObuIO cpenHer Tspxectu, 13 (38,2%) - Ta-
xenmoe. HapyieHue MpOXOAMMOCTH KEITYHBIX
MMPOTOKOB HA YPOBHE TeraToxojenoxa ObLIo
OOYCJIOBJICHO KpPYITHBIMH KOHKPEMEHTAMH HE
MOJIAIOMIUMHUCS IHIOCKOMUYECKOH XONea0Xo0-
mutorpakiuuu y 18 (52,9%) manueHToB, CTpHUK-
TypaMH XeTYHBIX MPOTOKOB y 8 (24,6%), coue-
TaHUEM XOJIEJO0XOJIMTHA3A CO CTPUKTYpaMH y 5
(14,7%), coderaHweM XOJIEIOXOJMUTHA3a C Ma-
pananuuIipHbBIM TUBEPTHKYIOM y 3 (8,8%).
JuarHoctuyeckas IporpaMma COCTOSUIA U3
KIIMHUKO-Ta00pHOTO  00CIIeIOBaHUs, YJbTpa-
3BYKOBOTO CKaHMPOBaHUs, YHA0PUOPOCKOIIYe-
CKOTO HCCIICNOBAaHUSl BEPXHEro OTAENa JKely-
JIOYHO-KHINIEYHOTO TPaKTa, 3HIOCKOMTUYECKOU
perporpaaHoi XomaHruorpaduu, xoJjeaoxoma-
HOMETpHH, OaKTEPHOIOTHYECKOTO HCCIEA0Ba-
Hus ke, JleweOHasi mporpamMma BKITIOYaia
CTaHJIAPTHYIO WH(Y3UOHHYIO TEPAIHIO OCTPOrO
XOJaHTUTA W MEXaHMYECKOH IKEITyXH, HEOT-
JIOXKHYIO SHJOCKOIMYECKYI0 ManuLIOC(UHKTE-



POTOMHIO C TOCTEAYIOIIUM Ha300MIHAPHBIM
JPEHUPOBAaHUEM, dTAalTHOE HHTPAaXOJIaHTeadbHOe
BBEZICHHE JICKAPCTBEHHBIX MPENapaToB.
[Manumiocuukreporomus, MPOMBIBaHHE
KETYHOTO JepeBa U Ha300MIHapHOE APEHUPO-
BaHHWE BBITNIOIHSIOCH C MCIOJIb30BAHUEM AyOJie-
Hodubpockorma JF 20 (Olympus, Japan) co
CTaHIAPTHBIMH KaTeTepaMH, NanHIOTOMaMH,
MIPOBOJHUKAaMH, KOop3uHKoH Jlopmua. [ns uH-
TpPaxoJaHreaJbHOr0 BBEICHUS HCIOIb30BAIH
MHOTOKOMIIOHEHTHBIH mpenapaT JleBocuH pac-
TBOPEHHBI B JUCTWUIUPOBAHHOW BOAE IS
WHBEKIUN B cooTHOIIeHUHU 1:1 mpu Temmepaty-
pe 38 rpaxycos C. Benenue npenapara nposo-
IUJIOCH TPU pasa B JeHb KalelbHO B o0beme 60
M. JledeHue MpomOMKaIOCh A0 MPEKpalleHus
BBIJIENICHUSI U3 JpeHaxel C jKemdpto GuOpHHO-
BOW B3BECH W MONYYECHUS NpU OaKTepHOIOrHYe-
CKOM HCCIICIOBAHUU MHKPOOHOH 0OOCEeMEHEH-
HOCTH KeIT4H HIDKE KPUTHUECKOTO YPOBHSL.

PE3YJIBTATBI U OBCYXJIEHUE

B pesynbrate mpoBeneHHOrO OOBEKTHBHOTO
o0cienoBaHusl YCTaHOBICHO HalnW4ue: OONN B
npaBoMm noxpedepse y 31 (91,2%) mnanuenra,
xenryxu 'y 23 (67,6%), runeprepmun y 21
(61,8%), o3H000B y 19 (55,9%), 3aTOpMOMKEH-
Hoct y 13 (38,2%), apTepuanbHON THIIOTEH-
sun y 5 (14,7%).

[Ipn ynbpTpa3sBYKOBOM HCCIIENOBAaHUU Opra-
HOB OpIOIIHOW MOJIOCTH YCTaHOBJICHBI MPHU3HA-
KU JKETYHOM THIIEPTEH3UU Y BCeX OOJNBHBIX MO
pacimmpeHuto renatoxonenoxa or 11 mo 27 mm
W BHYTPHUIICYEHOUHBIX JKEITYHBIX IPOTOKOB.
[lpyunnHa HapylIeHHWs] Maccaka MXeldd ycTa-
HoBlieHa Y 14 (41,2%) GONBbHBIX: XOJIEIOXOIH-
tnas y 8 (57,4%), yBenuueHue rojJoBKU MOHKe-
JYAOYHOHN JKeNe3bl, KaK MPUYMHA CYKECHHUS XO-
nenoxa y 4 (28,5%), cTpukTypa remnaToxoieno-
xa y 2 (14,1%)). YpoBeHb pacmoioXeHus Ipe-
MATCTBUS JKETYETOKY YCTAHOBJIEH BO BCEX CIIY-
qasix: 30Ha ¢aTtepoBa cocka y 23 (67,6%), uH-
Tpanankpeatuueckuii oraen y 7 (20,6%), cyn-
panyoneHanbHblit oraen y 4 (11,8%).

[Ipu PubporacTpoayoseHOCKONMYECKOM HC-
CIIeIOBaHUM YCTAHOBJICHO HAJIWYHME MaTOJOTU-
YeCKMX H3MEHEHHH 30HBI (paTepoBa cocka y
Bcex OONBHBIX, B TOM YHCJE: THIEpIUIacTHYe-
CKHE H3MEHEHHS C BOCIAJIHUTEIBbHBIM KOMIIO-
HeatoM y 31 (91,2%), BKIMHEHHBIH KOHKpe-
MeHT y 4 (11,8%), mapananuuisipHBIA JUBEp-
Tukyn y 3 (8,8%), BocnanuTenbHble U3MEHEHHS
¢aTtepoBa cocka Ha ¢oHe PyOIOBOrO CTEHO3a
ero yctbsi y 1 (2,9%). IlaTonormueckue Bbige-
JIeHUs U3 YCThsl paTepoBa cocka MMENIN MECTO Yy
24 (70,6%) OOJNBHBIX: BBIACICHHE JKEIYH CO
cnamkeM u ¢pubpunom y 15 (62,5%), Beinene-
Hue ros y 9 (37,5%).

B pesynbTaTe SHAOCKOMUYECKON peTporpai-
HOW XosaHTHOrpaduu ycTaHOBJIEHA NPUYHMHA

HapylIeHus Maccaka JKelNud M YpoBeHb €€ pac-
MOJIOKEHMsI BO BCEX CIIydyasx: KPYIHBIE KOH-
KpeMeHTHI renaTukoxonenoxa y 18 (52,9%) na-
LIUEHTOB, CTPUKTYPHI KETYHBIX MPOTOKOB y &
(24,6%), coderaHWe XOJEMOXOJIHMTHA3a  CO
crpuktypamu y 5 (14,7%), coueranue xoseno-
XOJINTHA3a C MapananuuIIpHbIM TUBEPTHKYIOM
y 3 (8,8%).

[Ipu 0GaKTEpUOIOTNYECKOM HCCIIEIOBAHUU
JKEITYU TIOMYUYCH POCT: KUIICUHON manodku B 12
(35,3%) cimywasx,  HecmopooOpa3ylmuxX aHa-
apoboB B 11 (32,4%), mpotes B 5 (14,7%),
knedcueruiel B 5 (14,7%), SHTEpOKOKKa B 3
(8,8%), mamoO4YKM CHHE-3€JICHOTO THOS B 2
(5,9%), accoumanuu MHUKpPOOPTaHHU3MOB IIOIY-
yeHsl B 19 (55,9%).

[Ipu xonenoxoMaHOMETPHUH BBIABIECHO Ha-
JIM4ME KETYHOM TUIEPTEeH3UH B Ipenenax oT
190 1o 310 MM BogHOTrO cTONOA.

B pesynbTare mpoBeneHHOro JIEUEeHHs KyIu-
POBaHBI SIBIICHHUS OCTPOTO OOTYpaIiOHHOTO
THOMHOTO XOJIaHTUTa y BCeX OONBHBIX Ha MpO-
TSKEHUH OT 4 10 9 CYTOK OT Hayasa JICUeHMUs,
YTO MOATBEPKIEHO MCUE3HOBEHHEM HMEIOIIEH-
Csl KIINHUYECKOH KapTHHBI OCTPOTO XOJIAHTHTA U
MOJOKUTENBHON ITUHAMHMKON NaHHBIX Jabopa-
TOPHBIX METO/IOB MCCIIEIOBAHMS, CO CHIXKEHUEM
YpPOBHSI OaKkTepuanbHOW O0OCEMEHEHHOCTH Kej-
YM HWKE KPUTUYECKOTo 3Ha4eHHsA. DTO MO3BO-
JIJIO BBITIOJIHUTH PaJiiKajibHbIC XUPYpPTUUECKHE
BMEIIATENbCTBA Ha JKEMTYHBIX MPOTOKAX C Hau-
MEHBUIMM BO3MOXKHBIM PHCKOM il OOJIBHOTO.
JletanbHBIX HCXOAOB HE OBLIO.

OcTpelii THOWHBIM XOJMAHTUT MPEICTABISET
co00M CIIOKHBIA BOCTIANUTENBHBIHN MPOILECC, YTO
omnpexensercss MOp(OIOrHYECKUMH  OCOOEHHO-
CTAMH >KEITYHOIO JiepeBa, a TakkKe Ccrenupuy-
HOCTBIO Pa3BUTHS B HHUX BOCHAJHUTEIBHBIX H3-
MeHeHuit [1, 3, 4, 7]. Ilpunumas BO BHUMaHUE
OOILIIHOCTH TEYEHHS BOCTAJIHMTEIBLHOIO Mpolecca
B pa3IMyHBIX OpraHax W TKaHsx [5], neueOHas
IporpaMMa OCTpOro XOJaHTHUTa CTPOHJIach Ha-
MH C yderoM (a3HOCTH ero TeueHus. B Ha-
cTosiiee BpeMsl MHTPaxOJaHTHAIBHBIA METO[
JICUEHHs] OCTPOrO XOJNAHTUTA SBISIETCS HEOTh-
EMJIEMBIM 3JIEMEHTOM JICYEOHOHN MPOrpaMMBI |3,
6 ,7]. Ilpu BRIOOpE MHTpaxoIaHreaIbHOTO Me-
TOJa JIEYEHHS B MEPBYIO OYEpEb YUUTHIBAIH B
Kakoil (haze HaXOAWTCS BOCHAINTEIbHHBIA MPO-
LIeCC B CTEHKE MPOTOKA C MOCIEIYIOIUM H3Me-
HEHHEM XapaKTepa BO3JEWCTBUS COOTBETCTBEH-
HO TeMITy TedeHHus (a3 BocmaieHusl.

Hcxona u3 mpencraBieHHON KOHLENIMH, B
THOMHO-HEKPOTHUYECKOH (Da3e ocTporo XomaHTrH-
Ta MBI IPOBOAMIIM MHTPAXOJIaHIeaIbHOE JIeue-
HUE HCIONB3yS MHOTOKOMIIOHEHTHBIH KOMOH-
HUpPOBaHHBIN npenapat JleBocuH, oTBevyaromun
TpeOOBaHMSIM, MPEABABISEMBIM K JIEKAPCTBEH-
HBIM CpEACTBaM IJisl JI€UEHHs PaH B MepBoi da-
3€ TEYEHHUs! PAaHEBOIO MpOoIlecca U 00IaJaroIero



rUAPpOQUIBHBIMA U
CBOMCTBaMHU.
[Ipenapatr nerko cMmemmBaeTcs ¢ BOIOU U
COJICpKUMBIM THOMHON nonoctu. [Ipu Temmnepa-
Type npesbimaromeii 36°C mpuobperaeT KOHCH-
CTCHITUIO JIETKOTEKyUYel TeneoOpa3Hol Macchl,
YTO MO3BOJSICT BBOJUTH €ro MO TOHKUM JApEHa-
’)KaM B THOMHBIN ouar. JICBOMULIETHH coaepxa-
Imuiics B mperapaTte o0iaiaer BBICOKON aHTH-
OaKTepUBAIBHON aAKTUBHOCTHIO IMPAKTHYCCKU
MPOTHB BCEX adpOOHBIX BO3OyIHTENEeH THOWHON
XUPYprudeckor wHQeKuu. braaromaps rumpo-
¢uapHON ocHOBe, JICBOCHH OKa3bIBacT IO/aB-
JISIOIIee JICHCTBUE HAa POCT aHa3poOoB. Pe3ynb-
TaThl PKCIEPUMEHTAIILHOTO U3yueHus Mas3u Jle-
BOCHH IOKa3alM, 4TO Ipernapar OKas3blBaeT Ha
THOHHYIO paHy BBIpaXXCHHOE Je4eOHOe IeHCT-
BH€, UTO TIPOSIBJIACTCS B JIMKBUIAIMK Tepudo-
KaJIbHOM BOCHAJIUTEIBHOM peakuuu U OYHIle-
HUM pPaHbl OT THOMHO-HEKPOTHYECKHX MacC B
TedeHue 2-3 CyTOK OT Hauaja jedeHus [5].
VuuteiBas 3HaUYUTEIbHBIC W3MEHEHUS CTEH-
KM JKETYHBIX MPOTOKOB U TEPUXOJAHTEATbHBIX

aHTHUu 6aKT€pI/IaHLHLIMI/I

MPOCTPAHCTB, MOATBEPKAAIOIINECS TUCTONOTH-
YECKUMH HCCIEAOBAHUAMH, OCTPBIA XONAaHTHT
cllelyeT pacCMaTpHUBaTh KaKk 00OCTpEHHE [UIH-
TENFHO CYIIECTBYIOLIEr0 XPOHHYECKOTO BOCHa-
nutensHoro mpouecca [4]. Ilpu 3axkuBreHun
neeKTOB CIM3UCTOM 000JI0YKH, 0c000e 3Haue-
HUE UMEIOT TPOLECCHl AIHUTENN3AUHN, TaK KakK
BOCCTaHOBJICHHE CIHM3HCTONH 000I0YKH obecrie-
YMBaeT JalibHEeWIIee NOTHOLEHHOEe PYHKIMOHH-
pOBaHUE MOPaXKEHHOTO y4yacTKa, Mpenynpexia-
€T pa3BUTHE PYOLIOBOH CTPUKTYpBI, YTO OCO-
OCHHO Ba)KHO B YCJIOBHUSX HPOJOIDKAIOIIETOCS
XPOHUYECKOT0 BOcTajeHus. JToT (akT onperne-
JSieT HeoOXOAWMOCTb BO3JCHUCTBHUS Ha CIU3U-
CTYIO JKEIYHBIX TPOTOKOB, CTHUMYJIUPYIOLIETO
SMUTENN3ALUI0, TI0CTe KyNMUPOBaHHsS THOMHO-
HEKPOTUYECKOH (a3bl TeUeHHs mpoLecca.

Takum 00pa3oM, IpU WHTPAXOJIAHTE€ATEHOM
JICYEHUH OCTPOr0 THOWHO-HEKPOTHYECKOTO XO-
JIAHTUTA CIEAYeT YYUTHIBATh (Pa3HOCTb TEUCHHS
BOCIIAIMTENILHOTO MPOLEcca B CTEHKE MTPOTOKOB,
C LEeNbI0 aJCKBATHOTO IMPHUMEHEHUS JIeKapCT-
BEHHBIX IIpenapaToB.
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PE®EPAT

[IpoananizoBani pe3yabTaTu JiKyBaHHS 34 XBOpUX HA FOCTPHM THIMHMN XOJAHTIT, 4O-
noBIKiB 9 (26,4%), xiHok 25 (73,6%), y Biui Bix 43 mo 87 poxkis. I1in yac HaIXOKEHHS 10
CTalllOHApy 3arajbHUI CTaH Mali€HTIB OyB CepelHbOI TSHKKOCTI - BaXkui. [lopyrienns
MPOXIAHOCTI KOBUHUX MPOTOK HA PIBHI TeNaTiKOXoJenoXy OyJao 3yMOBJICHE BEIMKHMHU
KOHKpEMEHTaMH, 10 MiAJaBAINCh EHIOCKOMYHINA XojemoxomiroTpakmii y 18 (52,9%)
MAII€HTIB, CTPUKTYPAMH XOBUHHUX NMPOTOK Y 8 (24,6%), MO€AHAHHAM XOJeI0X0JiTiazy 31
crpukrypamu y 5 (14,7%), noenHaHHAM XO0JIEAOXOJITia3y 3 MapananuiipHUM JIBEPTIKYJIOM
y 3 (8,8%). HiarnocTuyHa mporpama CKJIafaiach 3 KIIHIYHO-JIa00paTOPHUX TOCIIKEHb,
yIABTPa3BYKOBOTO CKaHYBaHHS, EHI0(IOPOCKOMIYHOTO JOCIIKEHHS BEPXHIX BiUILTIB
[IJTyHKOBO-KHIIKOBOTO  TPaKTy, EHJOCKOIMIYHOI peTporpagHoi xosaHriorpadii Tta
XO0JIEJOXOMAaHOMETpii, OaKTepioJOriyHOro JOCHiHKeHHsT >koBYi. JlikyBanmbHa mporpama
No€HyBajla B coOl CTaHHApTHY iHQY3iifHy Tepamilo rocTporo THIHHOTO XOJAHTITy Ta



MEXaHI9HO1 JKOBTAHHMLI, HEBIIKIAJHY CHIOCKOIIYHY HAUIOCHIHKTEPOTOMIIO 3 II0JAIbIIIM
Ha300UliapHUM IPEHYBaHHAM, €TallHe IHTPAaXOJIaHre€albHE BBEJCHHS KOMIUIEKCHOIO
aHTHOaKTepiabHOTO npenapary JlesocuH. B pesynbrari npoBeaeHOro JIKyBaHHS 3HUKIA
KJIHIYH1 OIPOSBY TOCTPOTO IHIHHOTO XOJIAHTITy y BCIX XBOPUX Ha OPOTA3i Bl 4 10 9 mib Bix
T0YaTKy JIKYBaHHS, 1O Bepi(IKOBAHO JaHUMH JIAOOPATOPHUX METOIB JOCIHIDKeHHS. e
Jao 3MOTYy BMKOHATH paJiKalbHE XipypridHe BTPyYaHHsS Ha JKOBYHHMX IIPOTOKAaxX 3 Hail-
MEHIIUM MOKJIMBUM PU3UKOM JJIs1 XBOPOTO. JleTallbHUX BUTIA/IKIB HE OyI10.

K/TIOY90BI CJ/IOBA: xonaHrit, MexaHiuyHa >KOBTSHHIISL, HA300UTIapHEe APEHYBaHHS.

TREATMENT OF ACUTE PURULENT CHOLANGITIS WITH
NASOBILIAR DRAINAGE

Zakharchenko Yu.B.
Kharkov National V.N. Karazin University

SUMMARY

The results of treatment the 34 patients with the acute purulent cholangitis was analysed.
There were 9 men (26,4%) and 25 women (73,6%) in the age for 43 to 87. On the entrance
those patients to the clinic their general condition were heavy, but some of them had middle
weight condition. The possibility violation of the gall-ducts on the level of common bile duct
were conditioned with: the big stones have 18 patients (52,9%), which defied to endoscopic
choledocholithotraction; strictures of the ducts have 8 patients (24,7%); combination of
choledocholithiasis with the strictures have 5 patients (14,7%); combination of the choledo-
cholithiasis with parapapillar diverticulum have 3 patients (8,8%). The diagnostic program
conclude of the clinical and laboratories methods investigations, ultrasound scanning, end-
ofibroscopic investigation the top past of the gastro-intestinal tract, endoscopic retrograde
cholangiopancreatography, cholangiomanometry, bacteriological cheek up of the bile. The
treatment program mc{)uded the standard infussional therapy of acute cholangitis and the
obstructive jaundice; the endoscopic sphincterotomy with ollowmg nasobiliar drainage; the
landmark endocholangial leading the complex antibacterial medicine Levosin. As the results
of the treatment all patients with acute obstructive purulent cholangitis in all cases were
mixed in the period ofp 4-9 days after the treatment starting, with were definite by the clinical
flowing and verified by the dates of laboratorical cheek up methods. All of these allowed to
fulfil the radical surgical intervention on the common bile duct with the least risk for the pa-
tient. There was no lethal outcome.
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VIK 616.1

YCTOMYUBOCTH ITAPAMETPOB BAPUABEJIBHOCTHU
CEPIEYHOI'O PUTMA VY BOJBHBIX C MEPHATEJIBHON
APUTMHUEM B IATUMUHYTHBIX UHTEPBAJIAX U3MEPEHUI

MaprumssnoBa JI.A., Makuenko H.B.
XapbKOBCKMI HallMoHaNbHbIN yHuBepcuTeT UM. B.H. Kapasuna

PE3IOME

W3ydeHa ycTOHYMBOCTD MPOCTPAHCTBEHHO-BPEMEHHBIX U CHEKTPAIBHBIX XapaKTEPUCTHK BapHaOEIbHOCTH
cepzreunoro putma (BCP) y 15 GombHbIX ¢ MeprarensHOl aputmuelt (MA) B Bo3pacte 61+8.7 ser. BCP
n3yJajach C MOMOIIBIO KOMIBIOTEPHOro anekrpokapauorpada "Cardiolab 2000" ¢ 3ammceio B 30 MuH u
BBIJISJICHHUEM IIECTH 5-TH MHHYTHBIX MHTEpBasioB. OIEHUBAINCH NPOCTpaHCTBeHHO-BpeMeHHble: mRR, sdRR,
pNNS50, HRVTi u criekrpanbHble XapaKTepHCTHKN BapradenpHocTn cepaeunoro purma: TP, VLF, LF u HF.
O BpemeHHOH ycToiuuBocTH moka3atenedi BCP cymwmm mo BemmumHe koddduimenta Bapuarm (C).
Beineneno tpu kiacca ycroiumBoctd nokaszateneit BCP: 1 kimacc - BbIcokast cremenb ycroiunBoct (C 1o
0,1), 2 xmacec — cpenusia crenenpb yeroiunsoctu (C = 0,1-0,2), 3 xiace- Hu3Kas creneHb ycroiunsocta (C
oomee 0,3). K kmaccy 1 ornecensl: mRR, sdRR, pNN50, wmaccy 2 - HRVTi, TP, VLF, HF u 3 xmaccy -
LF. B nenom pe3ynbraTsl MOKa3zaad, 4To MA XapakTepu3yeTcsi BBICOKOH BPEMEHHOH PUTHIHOCTBIO.
[IpocTpancTBenHoO-BpeMeHHble XapakrepucTukn BCP mmeror Gonee M cHeKTpanbHbIE — MEHEE BBICOKYIO

CTCIICHb YCTOﬁQHBOCTH.

K/ITFOYEBBIE CJIOBA: BapnaOenbHOCTD CEpIEYHOT0 PUTMa, MepLaTeIbHasi apUTMUsl, yCTOWINBOCTh

BBEJEHUE

[locnennee BpeMs B MCCIENIOBAHMM MepLa-
TEIBHOW apUTMUHU BCE Yallle CTajdu mpuderats K
ucnons3oBanuio BCP. Ot10 o0ycnoBneno aBy-
Ms npuyuHaMu. C OJHOM CTOPOHEBI, YCTaHOBIIE-
HO, 4uTo npu MA BereraTuBHAas perysLus
ceplleyHOl  OMOMEXaHWKH  TIOJIHOCTBIO  HE
yrpauuBaercs [1,3]. C mpyroii, oka3anoch, 4To
BCP naxe BHe ec OTHONICHUS K CHCTEeMaM
PEeryJsiliuy  SIBISETCS MOIIHBIM TPEIUKTOPOM
(baTanpHBIX ocnokHeHUH MA [5].

B pemiennu 3amgad mpakTUYECKOTO HCIONb-
3oBanus TexHomoruu BCP k wuccnemoBanuio
MA mnepBocTelieHHOE 3HAYeHWE mpuodpeTaeT
YCTOMYMBOCTb MPOCTPAHCTBEHHO-BPEMEHHBIX U
cHeKTpanbHbIX xapakrtepuctuk BCP. Texnomno-
TUsl MOXET OBITh HCIIOJIb30BaHA TOJNBKO B CITy-
yasx JOCTATOYHON YCTOMYMBOCTHU MapaMeTpOB.

Henbto Hacrosmeil pabOTHl SIBHIIOCH OMpe-
JETIeHHe  yCTOWYMBOCTU  MPOCTPAHCTBEHHO-
BPEMEHHBIX U CIEKTPAJbHBIX XapaKTEPUCTUK
BCP y GonbHBIX MA.

MATEPHUAJI U METO/bI

Ha 6aze LIKB Ne 5 (r. XapbkoB) obcnenoBa-
HO 15 OompHBIX ¢ MA B Bo3pacte 6148.7 ner.
HaBHocts MA ot momyroma ao 33 ner. ¥ 11
OONBHBIX — MOCTOSIHHASI M Y 4 — TpaH3UTOpHAs
MA. VY 7 obcaenoBaHHBIX TpuunHOW MA ObLia
NBC u y 8 — ee coueranue ¢ apTepuanbHOIN I'-
nepTeH3uei. Y BceX 0O0CIIeOBaHHBIX WMEIH
MECTO KIMHHYECKHE MPHU3HAKH CEpIeYHON He-
noctarounoctu 1I-III ®K (New-York Heart As-
sociation - NYHA, 1964) [2].

BCP un3ydanach ¢ mIOMOIIbI0 KOMIIBIOTEPHO-
ro snekrpokapauorpada "Cardiolab 2000" B
COOTBETCTBHH C TPEOOBaHHMSIMU pabodeil rpyr-
el EBpomeiickoro oOmiectBa KapIuoloroB u
CeBepoaMepHKaHCKOTO OOIIeCTBA CTUMYJISIIUU
u anekrpodusnonoruu [4,11] HA 5-TM MHUHYT-
Hbix uHTepBanax OKI' B mcxogHOW mo3uuuu -
nexa ¢ 3anucbio B 30 MUH U BBIJEJICHUEM IeC-
TH 5-TH MUHYTHBIX HHTEpBasIOB [lo KaxxaoMy 13
OONBHBIX B Ka)KJOM U3 BBIACICHHBIX MPOCTPaH-
CTBEHHO-BPEMEHHBIX HHTEPBAJOB OLIEHUBAINCH
MPOCTPAHCTBEHHO-BPEMEHHBIC U CIIEKTPaIbHbIC
XapaKTEePUCTUKU BapuaOeNnbHOCTH CEpAECYHOTO
putma: mRR(Mc) — cpemHsisi MPOROMKHUTENb-
HOCTh cepaeuyHoro 1wkma, sdRR (mc), - ero
crangapTHoe otkioHenue, pNN50 (%) — mpo-
LEHTHOE 3HAaYeHUE Pa3iNyuuii B MHTEpBANax U3
MOCIIEI0BATEILHOCTH JJIMH CEpACYHBIX LIUKIOB
oonpiie 50 mc, HRVTi (Ge3pasm.) - Tpuanry-
napHeii uaaexe, TP (Mc?) - aGcomoTHOE 3Ha-
YeHue oOIIe MOLTHOCTH CEpACYHOr0 CIEeKTpa, a
taxoxe VLF, LF u HF (Mc?) - aGcomoTHbIe 3Ha-
YEeHUS] MOLIHOCTH 30HBI OUYEHb HU3KUX , HU3KHX
U BBICOKHX gactoT. IlpocTpaHcTBEHHO-
BpPEMEHHBIE W CHEKTPaJIbHBIC XapaKTEePHCTUKU
M0 KakaA0My OOJIBHOMY, TIONTyYCHHBIE I 6 TIs-
THUMUHYTHBIX pa3noxkeHnii R-R wuHTEpBanos,
nocne 3aHeceHus B 0azy Microsoft Excel obpa-
0aThIBaJICh CTATUCTHYECKUMH Merogamu. Or-
penensioch cpenHee 3HadeHue (M), craHmapr-
HOE OTKJIOHEeHHE (0) ¥ K03 (UIHEHT BapHaluu
(C) mo kaxmod u3 xapakrepuctuk. CuuTaem
Ba)XKHBIM OOpaTUTH eIl pa3 BHUMAaHHE, YTO 3TU
CTaTUCTUYECKHE MapaMeTphbl OTBEUAIOT M3MEHe-
HUSIM TIOTYYEHHBIX AJIS TSTUMHUHYTHBIX WHTEp-
BaJIOB 3HAUYEHWH H3YYEHHBIX XapaKTEPUCTHUK.



JIOMOTHUTENBHO [T BCE COBOKYITHOCTH OOJb-
HBIX cTaTucThdeckue napamerpsl BCP ouenu-
BAJIUCh TIOCIIE UX HOPMHUPOBAHHUA MO KAKIOMY
OonpHOMY Ha HauOOJNbIEe M3 H3MEPEHHBIX
3HaueHnil. O BpeMEHHON yCTOWYMBOCTH IOKa-
3areneid BCP cynunu no Bennunne xoduim-
eHTa Bapuauuu. Kaxnapri n3 napamerpos BCP
B 3aBHCUMOCTH OT 3HaueHWi Koddduuumenrta
BapUallMU OTHOCWJIH K OJHOMY M3 TPEX KIIACOB:
1 kacc - BbIcoKas cteneHp ycroiunBoctu (C 1o
0,1), 2 k;macc — cpeaHsisl CTENEeHb YCTOWYUBOCTH

(C =0,1-0,2), 3 xmacc - HU3Kas CTENCHb YC-
toitunBoctu (C Gomee 0,3).

PE3YJIBTATBI U OBCYXJIEHUE

PezynpraTel mokasamu, yro npu MA mpoc-
TpaHCTBEHHO-BpEMEHHEBIE XapakTepucTuku BCP
UMeT 0oliee M CHEeKTpalibHble — MEHEe BBICO-
Kyl0 creneHb ycroiumBoctd (tabm. 1-3). Cre-
MEHb YCTOMYMBOCTH 3HA4YEHUN Bcell COBOKYII-
HOCTH XapaKTEPUCTUK Y OOJBHBIX IMOCTOSHHON
U TpaH3uTOpHOU (popmMamMu MA oanHaKoBa.

Taoauna 1
I[IpocTpaHCTBEHHO-BpPeMEHHBIE XAPAKTEPUCTUKH BAPHAOEIbHOCTH
cepAeYHOro puT™Ma y 00J1bHbIX MepLUATEJIbHOH apuTMUe
ITpocTpaHTBEHHO-BPEMEHHbIC XaPAKTEPUTHKHU
Ia- o HRVT],
i MRR, mc SARR, mc PNN50, % Gespasm,
€HTBI IToka3zaTenn
M c C M c C M c C M| o C
1 4171 5.9 10.01 66 4.110.06 | 52 3.7 10.07 910.6 10.07
2 879 1159 10.02 1166 7.8 10.05] 81 1.8 10.02 123 [1.6 [0.07
< 3 810 [ 41.5 [0.05 1182 |15.6 [0.09 [ &3 29 10.03 124 [33]0.14
S 4 564 | 11.3 [10.02 [ 120 6.9 10.06 | 77 1.6 [0.02 120 [2.0 [0.1
w | 577 [ 11.1 [0.02 89 6.2 10.07] 69 2.6 10.04 1 15 [1.3 10.09
S 6 939 119.7 [0.02 1206 |20.1 [0.1 85 1.8 10.02 127 [2.7 0.1
=7 602 [22.0 10.04 | 139 4910041 79 3.0 [0.04 ] 21 [3.5]0.17
S8 821 1237 [10.03 | 187 8.710.05] 83 2.0 10.02 129 [3.410.12
519 910 1453 [0.05 1216 [16.6 [0.08 | 85 1.2 10.0I | 26 [5.8 10.22
é (1) 501 7.9 [0.02 | 120 56 1005 63 1.9 [0.03 ] 13 [ 1.6 |0.12
% 1103 [ 17.6 | 0.02 | 182 7.8 1043 | 86 1.0 [0.0T | 38 [ 4.6 |0.12
1 899 | 10.6 | 0.01 | 172 |13.2 |0.08 | 84 1.2 10.01 | 23 4.3 ]0.19
2
1 697 | 11.7 | 0.02 | 192 7.1 10.04 | 78 24 10.03 | 23 |2.1 |0.09
%c 3
g1 941 1 20.5 | 0.02 [193 |12.7 | 0.07 | &4 1.9 10.02 | 22 2.7 ]0.12
5|4
=
g1 861 |19.0 | 0.02 | 170 8.4 10.05] 81 25 100322145102
&5
Taoauma 2
AOCOJIIOTHASI MOITHOCTH M MOILHOCTb CIIEKTPAJIbHBIX JIOMEHOB BapualdelbHOCTH
CepeYHOro pUTMa y 00JIbHBIX MepHaTeJIbHOI apuTMHeil
n CHeKTpaHbHLIe JTOMEHBI
I ;‘_' TP, mc? VLF, mc? LF, mc? HF, mc?
eHTBI IToka3aTenn
M c C M c C M c C M c C
1 2649 353 | 0.13 385 69 0.17 495 108 | 0.22 1205 146 | 0.12
<« 2 28504 3705 | 0.13 | 3420 997 0.29 7865 1784 | 0.23 14457 | 2162 0.15
2 3 32306 6827 | 0.21 | 5193 1022 0.20 8142 3042 | 0.37 | 15428 | 2829 0.18
- 4 10891 1985 | 0.18 | 2049 351 0.17 2501 730 | 0.29 4581 1008 0.22
g 5 5396 900 | 0.17 745 154 0.21 1033 287 | 0.28 2656 338 0.13
= | 6 45951 10594 | 0.23 | 7099 1311 0.18 | 11403 3537 | 0.31 | 23218 5392 0.23
S 7 16564 1922 | 0.12 | 2375 137 0.06 4278 875 | 0.20 7182 814 | 0.11
S 8 36074 4158 | 0.12 | 5813 1468 0.25 9148 1911 0.21 16979 1584 0.09
é 9 51625 9574 | 0.19 | 8775 1896 0.22 | 15060 3724 | 0.25 | 23792 | 4425 0.19
10 | 13488 1614 | 0.12 | 2261 443 0.20 3496 700 | 0.20 6036 900 | 0.15
11 | 47596 5341 | 0.11 | 7294 1527 0.23 11551 1943 0.17 | 25063 2066 0.08




S |12 | 28913 | 4827 | 0.17 | 3539 821 | 0.18 | 7412 | 2358 | 0.32 | 14459 | 2298 | 0.16
jan
éﬂ 13 | 41160 | 4589 | 0.11 | 7977 | 1413 | 031 | 9869 | 2011 | 0.20 | 18679 | 2594 | 0.14
=
21714 | 37678 | 7478 | 02 | 4489 | 1393 | 0.23 | 10527 | 2939 | 0.28 | 18679 | 3233 | 0.17
<
o
| 15 | 31195 | 4214 | 0.14 | 4090 973 | 0.05 | 8938 | 1925 | 0.22 | 15214 | 1831 | 0.12

Ta6auna 3
HopMupoBanHbIe Ha MAKCUMAJIbHBIC 3HAYECHHS XaPAKTePHCTUK
BapuadeJIbHOCTH CepAeYHOro PUTMA NPH MepUATeJIbLHOI apUTMHHA
Ho3u- Ioxa- ITapamerpbl
3aTeJIy, MR | sdR | PNN50 .

11970/ Be3pasM. R R o, HRVTi | TP | VLF | LF HF
Basan- M 0971 093 0.97 0.87] 0.82] 0.81] 0.75] 0.82
Has c 0.03 ] 0.06 0.03 0.1T] 0.I3] 0.16] 0.18 ] 0.13

C 0.03 ] 0.06 0.03 0.IT] 0.16] 0.20] 0.24 ] 0.16

Cpez[Hee 3HAUYCHUC MMPOAOJIKUTCIBHOCTHU HC MCHCC, B CPpCAHCM B JIBa pa3a MCHBLIIC IIpC-

CpemHNX Ha 5-TM MUHYTHBIX MHTEpBajiaxX IJTUH
CEpACYHOr0 LUKJA OT MAalMeHTa K MaIMeHTy B
OJIOKEHHMH JIeKa KOJeOaloch B IIMPOKUX Ipe-
nenmax, oT 417 mc mo 1103 Mc, 9TO COOTBETCTBO-
BaJI0 JMANa30Hy YacTOT CEPACYHBIX COKpallle-
Huii (UCC) or Opammaputmuueckoit (54 ya. B
MUH.) 10 TaxuaputMmuieckoil (144 yn. B MuH.)
¢dopmer MA. Tem He MeHee, MO KaKIOMY M3
OONMBHBIX a0COMOTHO, KOA(PUINECHT BapUaliH
3THX [UIMH HaXOOWJICS B OYEHb Y3KOM JHara-
3o0He 3HavyeHuit (ot 0,01 mo 0,05). D10 mo3BOMNS-
€T BapualelIbHOCTh CPEOHHX MO 5-TW MHHYT-
HBIM MHTEpBaNaM JUTUH CEpICYHOr0 HUKIA U MX
skBHUBaNeHT — UCC OTHECTH K TpyIIe XapakTe-
puctuk BCP ¢ BBICOKOH CTENEHbIO YCTOHYMBO-
cru. Hecmorpst Ha TO, 4TO BapuabENbHOCTDH
muH R-R mHTepBanoB nmpu MA B apyrux uc-
CIIEZIOBAaHUAX CIENHMAIBbHO HE H3ydasiachk, J0-
MOJHUTENBHAs 00paboTKa pe3ysbTaToB, COACP-
xarmuxcs B myonmukanusx [9,10], naer takue xe
pesynbTatel. OueHb HU3Kas Bapuauus JIMH R-
R unTepBanoB nmpu MA — cBUIETENBCTBO Bpe-
MEHHOW DPUTHIHOCTH WU, IPYTUMH CIIOBaMH,
crabunbpHOCTH MA.

Uro kacaercs CTaHAAPTHOIO OTKJIOHEHHS,
€ro BEIMYMHA TECHO CBsi3aHa ¢ IIuHOM R-R
untepBaioB U1 YCC. Yem mensiie mimHa R-R
nHTepBanioB U Oonbire YCC, TeM MEHBIIE CTaH-
JapTHOE OTKJIOHEHHE. B Toxe BpeMs, Kak U Ba-
prabenbHOCTh CPEeIHUX Ha 5-TW MUHYTHBIX WH-
TepBanax anuH R-R wuHTepBanoB, Bapmabens-
HOCTh MX CTaHAApPTHOTO OTKJIOHEHUS XapaKTe-
pu30BaNach JIOCTaTOYHO BBICOKOW YCTOHYMBO-
CThIO M Konebanack B npeaenax ot 0,04 no 0.10.
CreneHp YCTONYHMBOCTH 3TOTO IOKa3aTemsl, TEM

JBIIYILETO.

Wnpexcer pNN50 m HRVTi cBsa3anbl co
cpenHeld Ha 5-TH MUHYTHBIX MHTEpBANax M-
HOW CepIEeYHOro HMKIa M 00e C ee YBeTU4YCHH-
eM Bo3pacTatoT. CKOpOCTh pocTa IepBOro moka-
3arensi MeHbILe U BTOporo — Oompime. pNN5SO
MO0 COBOKYIHOCTH H3YYEHHBIX OOJIBHBIX H3Me-
Hsercs or 52 no 85 u HRVTi - ot 9 mo 38.
CreneHp yCTOMYMBOCTH IIEPBOrO MOKa3aTemls Mo
kod¢unumenty Bapuauuu (0,03 nporus 0,11) B 4
pasza GombIle BTOPOro.

B ornnume ot mpocTpaHCTBEHHO-BPEMEHHBIX
XapaKTEPUCTUK 00I1as MOIIHOCTh CIIEKTpa KOp-
penupoBaja B 3HAYUTEIFHO MEHBIICH CTEleHH
CO CpeAHed Ha 5-TMW MHHYTHBIX HHTEpBanax
JUIMHOM CEepJIeYHOro IMKJIA, XOTS B LIEJIOM CBS3b
MEKAY TOKa3aTensiMu Oblla TOJIOKUTETbHOM.
Uro kacaercst MOIHOCTEN CIEKTPAJIBHBIX JIOMe-
HOB, HE3aBHCHMO OT BEJTHMYUHBI 00IIeii MOLIHO-
CTH CIIEKTpa, KaKAas MEXIy pa3HbIMU Malu-
SHTaMH MOTJIa pa3inuyarbcsl Ha MOPSAIOK U 0o-
Jiee, MX JIOJIEBOW BKIJIAJ B HEE JUIA BCEX MX OBLI
npuMepHO oauHakoBbIM (puc.l). B cpemnem
OKOJIO 56% MOIIHOCTH CHEKTpa MPUXOAUIIOCH
Ha BBICOKOYACTOTHBIM, 29% - HU3KOYACTOTHBIN
u 15% - o4eHb HU3KOYACTOTHBIN AoMeHbl. Cte-
MeHb YCTOMYMBOCTH OOIIEH MOIIHOCTH CIIEKTpa
Y MOULIHOCTH €€ BBICOKOYACTOTHOTO JHamna3oHa
M0 BCeil M3y4YEeHHOM rpymie OOJIbHBIX B CpeIHEM
okazanach oguHakoBa. KoaduuueHT Bapuanuu
B 0o0enx ciydasx ObuT paBeH 0,16, yTo Kacaercs
IBYX IIPYTUX JIOMEHOB, BEIHYHHA Ka)KAOH Ba-
puanuu 31ech okasanack Bbie (0,24 mis Hu3-
kovyactotHoro u 0,20 i oueHb HU3KOYACTOT-
HOT'O JJOMCHOB).

OHF
BLF
BVLF

1 3 5 7

9 11

13 15




Puc 1. HopmupoBanHssie Ha MonHocTh TP MomrHoctn nomeHos HFE, LF, VLF B %y 15 GonbabIx MA.

CrekTpanbHBI aHAIU3 CEPACYHOTO PUTMA
npu MA — ocobas Tema. B monsTHAX CBs3eil
MEXIYy MOIIHOCTSIMU CIEKTPAJIbHBIX IOMEHOB U
COCTOSIHUEM PETYISTOPHBIX CUCTEM OH HE UMECT
cMmpicna [5]. B cooTBercTBUM € MEXAyHapOI-
HbIMU TpeOoBaHusiMU [11] criekTpanbHbIA aHa-
JIW3 TPWIOKHUM TOJIBKO K CHUHYCOBOMY PUTMY.
[MyOnukarus [7], B KOTOpPOH MJaHHBIC CIEK-
TPAJBHOTO aHaIN3a CEPACYHOro puT™Ma npu MA
HCIIONB3YIOTCS U1 MHTEPIIPETALlU PETYIATOP-
HBIX CHUCTEM, B O3TOM OTHOILECHUU BBITJISAUT
aHaxXpOHU3MOM. B TO ke BpeMmsl, CIEKTpaJIbHBIN
aHaJiu3 — ATO TEXHOJOTHUS MCCICIOBAHUS KOJle-
0aTeNBHBIX CUCTEM «IIOJ] MHUKPOCKOIMOM». MA
ecTb OJHa U3 Takux cucreM. OrpaHuydeHus
NPUIOKEHUN CHEKTPAbHOIO aHalIu3a cepied-
HOro putMa K MA B cBeTe 3TUX NPEACTaBICHUM
— aHalli3 CHEKTPaJbHBIX CBOMCTB CEpPJCUHOTO
pUTMa, OIHAKO BHE NPUBS3BIBAHUS K BHECEp-
JICUHBIM PETYJISTOPHBIM cHucTeMaM. 10, 4TO B
COOTBETCTBUM C TMOJYYCHHBIMU AAHHBIMH, MPU
CYIIIECTBEHHBIX KOJICOAHHUSIX MOIIHOCTH CEpACY-
HOTO CHEKTpa OT MAallMeHTa K MAalKUEHTy ero
CTPYKTypa y pa3HbIX OOJNBHBIX OKa3bIBACTCS
OJTU3KOMH, - CBUICTELCTBO O JOCTATOYHO CYIIIE-
CTBEHHBIX 00bEMaX «CKpPBITON» 3lech HH(OP-
Manuu 0 MA, KOTOpyIO elle ClienyeT paciiud-
pOBAaTk.

MOoIIHOCTh CEepPACYHOr0 CHEKTpa SBIISETCS
MPOU3BOAHON ero putMma. B 3TOM OTHOIIECHUH

WHTEpec MPECTaBIAIOT ucienoBanus [1], B Ko-
TOPBIX BBIAEIEHHBIE 6 TUIIOB KOPPEIALMOHHBIX
pUTMOrpaMM aBTOp CBSI3aJl C Pa3HBIMHU CTelle-
HSMHU COXpaHEHHs CHHYCHBIX BJIMSHHI Ha cep-
neuHsld put™M npu MA. BozmoxkHO, mmpokui
QMana3oH KoJeOaHWH MOIIHOCTH CEpAECYHOTO
CIIEKTpa Y OONBHBIX SIBISACTCS PE3YJIBTATOM pa3-
HOWM CTENEHM COXpPaHEHMsI BEreTaTHBHOM pery-
JIIUU ¥ CUHYCHOH akTHUBHOCTH npu MA u no-
9TOMY JalbHEHIINE HCCIIECAOBAaHUSA B ITOM Ha-
MpaBIEHUN HMEIOT HECOMHEHHBIM HWHTEpec.
KocBennoe nmoareepkaeHne 3TOM TOYKE 3pEHUS
MOXHO HaliTH M B paborax [0,8], B KOTOPBIX
MOKa3aHO, YTO pa3Hble MPOTUBOAPUTMHUYECKHE
MpenapaTsl 0 Pa3HOMY BIUSIJIM HE TOJIBKO Ha
UCC, HO U CTPYKTYpY CEpI€YHOr0 pUTMA.

B Ta6.4 npenctaBiieHbl pe3yNbTaThl CPaBHH-
TEJIBHOTO aHajan3a CTENEHN YCTOHYMBOCTH IMpO-
CTPAHCTBEHHO-BPEMEHHBIX M  CIEKTPAIBHBIX
xapaktepucTuk y OombHbIX MA. [lokaszarenu
mRR, sdRR u pNNS50 otHocsTCS K Kinaccy 1,
HRVTi u HF - xmaccam 1 - 2 u ocranbHbIEe -
knaccam 2-3. Pa3Has cTeneHb YCTOMYMBOCTH
Pa3HBIX MPOCTPAaHCTBEHHO-BPEMEHHBIX M CIEK-
TpasIbHBIX XapakTepucTuk BCP pomxna yum-
ThIBaThCca B uccienaoBanusx MA. [lpu nepBom
npuOJIMKeHUN Oosee 3HaYMMBI ISl THarHOCTH-
KM XapaKkTepUCTUKH TIepPBOro Kiacca, XOTd,
BO3MOKHO, B XapaKTEpPUCTUKAaX 2 M 3 KIJIACCOB
COZICPKHTCS IOTIOTHUTENbHAS HHPOpMALIHSL.

Taoauna 4

Pacnipeaenenne npocTpaHCTBEHHO-BPEMEHHBIX U CNIEKTPAJILHBIX XapakTepuctuk BCP
10 KJIaccaM YCTOMYMBOCTH TP MEPUATEIbHOH APUTMHUHU

Ilo3mu- Kiaacc ITapameTpnl
1107071 yeroiunBo- | MR [ sdR | PNN50 | HRVTi | TP | VLF | LF | HF
CTH R R %
Basan- | 15 15 15 6 - | - 2
Hast 2 - - - 8 37 12 9 |13
3 - - - | 2 2 6 -
3AKJIOUYEHUE K xapakrepuctikaM ¢ BBICOKOM YCTOHYMBO-

BCP mpu MA xapakrtepusyercst BBICOKOH
BPEMEHHOW pUTHIHOCTBIO. BHE 3aBHCHMOCTH OT
0azanpHOi UCC ko3(UIIMEHT Bapuanuu Cpei-
HUX Ha 5-TM MUHYTHBIX WHTEpBajax JUIMH Cep-
JCYHOTO IUKIa y OONBHBIX HE MPEBHIACT
0,05.

PasHple mpOCTpaHCTBEHHO-BpEMEHHBIE U
criekTpanbHble xapakTepuctuku BCP mpu MA
HMMEIOT HEOJMHAKOBYIO CTENEHb YCTOMYMBOCTH.

ctbio otHocsaTcss MRR, sdRR, pNNS50, mpome-
xyrouHod - HRVTi, TP, VLF u HF, u ausz-
kot - LF.

OO1m1ast MOITHOCTh CEPJICYHOTO CIIEKTpa MPH
MA y pa3HBIX OOJNBHBIX pa3IU4aeTcsd Ha TMOops-
oK u Oonee. CTpyKTypa CEpICYHOrO CIIEKTpa
MpU 3TOM B 3HAYUTEIHHON Mepe MHBapHAaHTHA
0T ero MourHocTu. B cpennem Ha momuocts HF
nuanasona npuxoautca 56%, LF - 29% u
VLF - 15% MomHOCTH CepAeYHOro CIeKTpa.
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CTIHKICTH ITAPAMETPIB BAPIABEJBHOCTI CEPHEBOI'O
PUTMY Y XBOPUX 3 MUIOT/IMBOIO APUTMICEIO B
M'ATUXBUJINHHUX IHTEPBAJIAX BUMIPIB

Maptum'ssaosa J1.O., Makienko H.B.
XapkiBcbkHii HaIlloHANBHBIN yHiBepcuTeT iM. B.H. Kapasina

PE3IOME

BuBueHa CTIHKICTh MPOCTOPOBO-YACOBMX 1 CIIEKTPAIbHUX XapaKTEPHUCTHK BapiaOellb-
HocTi cepueBoro putmy (BCP) y 15 xBopux 3 Murotiineoio apurmiero (MA) y i 61+8.7
pokiB. BCP BuBuamace 3a JIOMOMOTOI0 KOMITIOTEpHOTro enekTpokapaiorpaga "Cardiolab
2000" 3 peectparttiero mpoTsaroM 30 XB. 1 BUAUICHHSM IIECTH 5-TH XBWJIMHHUX IHTEPBAIB.
OuintoBanuck npoctopoBo-yacoBi: mRR, sdRR, pNN50, HRVTi Ta cnekrpaibHi Xxapakre-
puctuku BapiabenbHOCTI ceprieBoro purmy: TP , VLF, LF i HF. IIpo yacoBy criliKicTh
noka3HukiB BCP poOuin BHCHOBKH 3a BeNMYMHOIO Koedimienra Bapiauii (C). Buaineno
TpH Kiacu cTidkocTi nokasHukie BCP: 1 kmac - Bucokwii crynins criiikocti (C mo 0,1), 2
KJlac - cepenHiii cryminb criiikocti (C = 0,1-0,2), 3 kmac — HU3bKUH cTymiHb cTiiikocTi (C
oumeie 0,3). [o wimacy 1 BimHeceni: mRR, sdRR, pNN50, kmacy 2 - HRVTi, TP, VLF,
HF i3 knacy - LF. VY uutomy pe3yiabTaTu mokaszaiy, o MA XapaKTepu3yeThCsl BACOKOIO
yacoBoto purinHicTio. IlpocTopoBo-uacoBi xapaktepuctukun BCP wmarots Outein, a
CIEKTpaJIbHI - MEHII BUCOKY CTYIiHb CTIHKOCTI.

K/TFOY90BI C/IOBA: BapiaGenbHICTh CEpLEBOTO PUTMY, MUTOTIIMBA apUTMIs, CTIHKICTD

SHORT - TERM HRV PARAMETERS STABILITY IN ATRIAL
FIBRILLATION PATIENTS

Martimyanova L.A., Makienko N.V.
Kharkov National V.N. Karazin University

SUMMARY

The object under study was time and frequency domain HRV parameters stability in 15
atrial fibrillation patients. The mean age of patients was 61£8,7.

HVR was evaluated using “Cardiolab 2000”. 30 minutes ECG intervals were recorded
and subsequently divided into six equal 5 minutes intervals.



Time domain (mRR, sdRR, pNN50, HRVTi) and frequency domain (TP, VLF, LF and
HF) parameters of heart rate were evaluated. The time stability of the HRV parameters was
estimated basing on the variation coefficient value (C). Three classes of HVR parameters
stability were determined: class 1 — high stability (C<0,1), class 2 — stability of middle degree
(C=0,1-0,2), 3 class — low stability (C>0,3). Class 1 included mRR, sdRR and pNN50; class
2 — HRVTi, TP, VLF and HF; LF was refered to class 3. Thus the results indicated that
atrial fibrillation is characterized by a time rigidity. Time domain HVR parameters exhibit
more and frequency domain less pronounced stability degrees.

KEY WORDS: heart rate variability, atrial fibrilational, stability
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HEART RATE VARIABILITY IN THE PATIENTS WITH CORONARY
ARTERY DISEASE DURING SESSION OF HYPERBARIC
OXYGENATION THERAPY

Stepanov A.V.
Central Clinical Hospital Ne5, Kharkov

SUMMARY

Prior trials detected benefits from hyperbaric oxygenation therapy (HBOT) for patients with coronary ar-
tery diseases (CAD) and acute myocardial infarction. The aim of this study was to assess the changes in
ANS in patients with CAD during session of HBOT by using the technique of HRV. The patients with CAD
were subdivided into three groups in dependence of atmosphere pressure and contents of oxygen. We meas-
ured the total power (TP), low frequency component (LF) reflecting sympathetic and high frequency (HF)
reflecting vagal activity, autonomic balance (LF/HF ratio) and LF and HF in normalized units (LFn, HFn).
We observed significant increase under HBOT of TP, decreased LF/HF ratio because of changing in both
branch of AHS and parasympathetic activity increased more significant than decreased sympathetic activity.
In our point of view the changes in ANS depend of proportionally from oxygen tension in tissues coursed by
HBOT. Our preliminary results showed that measurement of HRV is helpful in monitoring not only the cir-
culation but also the common status of patients during the sessions of HBOT and it will be possible in the
future to modulate the protocols of HBOT individually for certain patient. Increasing of vagal activity and
total power with decreasing of sympathetic tone during of HBOT is the evidence of "relaxation" of circula-
tion and ANS which less stressed by monitoring the body oxygenation. Adjunctive HBOT can improve
prognosis in patients with CAD in various ways: the positive modifying of HRV is a sign of favorable chang-
ing in ANS; increasing of cardiac electrical stability; prevention of left ventricular dysfunction, progressing
in Killip class and ventricular ectopic activity and presence of late potentials; restores of sinus nodal cells to
neural modulations.

KEY WORDS: hyperbaric oxygenation therapy, coronary artery disease, heart rate variabil-

ity, autonomic nervous system

INTRODUCTION

Hyperbaric oxygenation therapy (HBOT) is
inhalation of pure oxygen at great then 1
atmosphere absolute pressure (abs). Prior trials
detected benefits from HBOT for patients with
coronary artery diseases (CAD) [5] and acute
myocardial infarction [4]. HBOT increases
plasma concentration of dissolved oxygen, and
this effect may normalize or even increase
oxygen tension to hyperoxic levels in ischemic
tissue [2]. HBOT is a useful modality for
treatment of diseases in which tissue oxygen
availability is decreased. HBOT reduces the
ischemic effects of coronary artery occlusion in
animal and clinical studies [3]. But a little is
known about the influence of HBOT on
autonomic nervous system (ANS). The changes
in ANS have a high relation with cardiac
function and mortality [9, 10, 11, 13]. The heart
rate variability (HRV) as the one of potential
prognostic value of markers of autonomic
activity has gained progressive popularity [6,7].
Now HRYV is a proven tool for examining the
ANS [12].

OBJECTIVES

The aim of this study was to assess the
changes in ANS in patients with CAD during

session of HBOT by using the technique of
HRV.

MATERIAL AND METHODS

The study’s patients received HBOT as
adjunctive therapy of CAD and they were drawn
from the Cardiology Department of Central
Clinical Hospital N5, Kharkov. All patient were
in sinus rhythm and had CAD (stable angina
pectoris [-1II class NYHA), none had history of
diabetes mellitus or acute myocardial infarction
and receiving usual treatment. They were 28
patient (15 men and 13 women) in mean age
52+10 year. The patients were subdivided into
three groups.

The first group (9 patients) were pressurized
in hyperbaric chamber in 100% oxygen
atmosphere during 15-20 minute up to 1,5 abs
and remained at this pressure for 40 minutes (it
was isopression) and then depressurized during
15 minute period to normal atmosphere pressure.
Total time of HBOT was 70 - 80 minutes. Every
patient received 7-10 HBOT sessions in the same
time every day.

The second group (8 patients) had the same
protocol except pressure inside of chamber that
remained on normal atmosphere level. These pa-
tients stayed in HBOT chamber under 1,0 abs in
the atmosphere of 100% oxygen during 70 - 80



minutes. Every patient received 2 such oxygena-
tion therapy sessions in the same time of the day.

The third group (11 patients) stayed in supine
position like in HBOT chamber, but breathed
usual atmosphere air (20,9% oxygen under 1,0
abs) during 70 - 80 minutes. Each patient had
one investigation.

We used monoplace chamber “OKA-MT”
with 1m’ volume inside. Monitoring of electro-
cardiogram (ECG), noninvasive blood pressure
(before and after HBOT in supine position) was
performed during HBOT sessions.

HRV was calculated in general agreement
with the standards of measurement proposed by
Task Force of the European Society of
Cardiology and the North American Society of
Pacing and Electrophysiology [1]. The HRV was
recorded using computer based electrocardio-
graph system "Cardiolab 2000". In the first
group HRV was recorded during sessions before
HBOT, on the first minute of isopression under
the 1,5 abs and on 40th minute under 1,5 abs. In
the second group the HRV was recorded before
HBOT, on 15 and 55 minutes of the sessions. In
the third group the HRV was recorded on 6
minute after taking supine position and than on
15 and 55 minutes of the investigation. HRV
was analyzed on 5-minute period of stable ECG
recording for the frequency domain measures
with the use of fast Fourier transform. We
measured the total power (TP) of the R — R
interval (0-0.5 Hz) as overall heart rate variabi-
lity. The frequency ranges were subdivided into
0.03 — 0.15 Hz as a low frequency component
(LF) reflect sympathetic and 0.15 — 0.5 Hz as a
high frequency (HF) reflect vagal activity. TP,
LF, HF was expressed in absolute values (ms?).
We measured also the autonomic balance
(LF/HF ratio) and LF and HF in normalized
units (LFn, HFn respectively calculated as a
percentage of TP of the R — R interval, from
which the power of any component with a

frequency of less than 0.03 Hz was removed)
[1]. The results are given as mean + standard
deviation (SD). A p-value <0.05 was considered
significant.

RESULTS

Table 1 shows the HRV measurement for the
groups before and during investigation.

In the first group (HBOT) on the first minute
under 1,5 abs we observed significant increase of
TP by 99,3%, LF by 138%, HF by 67.6%.
Increase of LFn by 0.8% (p=0.26) and decrease
of HFn by 1.4% (p=0.32) and LF/HF ratio by
34,8% (p=0,176) was not significant. The
changes on the 40™ minute under 1,5 abs were
significant in all values compared with values
before HBOT. We observed significant increase
of TP by 153,3%, LF by 155%, HF by 252%,
HFn by 39.6%, and decrease of LFn by 25.9%
and LF/HF ratio by 61.1%.

In the second group (clean oxygen without
pressure) we found the same tendency with the
first group but less in values. On the 15" minute
of session significant increased the TP by 113%,
LF by 145%, HF by 63%, HFn by 18% and
decreased the LFn by 13% and LF/HF ratio by
52%. The changes on the 55" minute under 1,5
abs were following: TP increased by 136%, LF
by 142%, HF by 64%, HFn by 11% (not
significant), LFn decreased by 10% (not
significant) and LF/HF ratio by 48%.

In the third group (atmosphere air) on the 15"
minute of session the TP increased by 51%, LF
by 67%, HF by 96%, HFn by 23%, LFn
decrease by 19%, LF/HF ratio by 43%. The
changes on the 55" minute was not significant
but we found opposite tendency in changes,
compared with the first and second groups: LF
increase of by 13% and HF decrease by 12%,
LF/HF ratio increase by 19%.

Table 1
Values of HRVﬁin the groups expressed in mean + SD
Groups TP (ms~) LF2 LFn lg HFn LF/HF
(ms”) (nu) (ms”) (nu)
I | 1170+584 3783i20 63%1I5 2484i18 35+16 3.39+2.06
. II | 2332391 904+49 419+13 34+10%*
First (HBOT) 0 2 64+11%* 6 2.21;;1 .09
lIl %%6(&14 9691i72 47113 8797i40 49+14 1.3210.62
I éZlSin 3520il9 62122 4147i15 3819 29121
Second | II | 2584+10 | 86337 | 54+12 | 67331 4512 1.4 £0.7
(oxygenation) 94 1 8
II | 2870X12 | 852+56 67837 47+8* 1.5%0.7
1170 0 56+11%* 9
Third ] I | 124669 | 337%25 54+19 | 259X18 43+18 2125
(atmosphere's air) 3 0 6
11 %885i83 5639i4l 44+19 5071i25 53%18 1213
II | 1564193 | 501%35 61+20* | 339£15 38E19* 25+
I ]9* 8 8 2.4%*




I - Values before investigation.

II - Values in the first group on the first minute under 1,5 abs, in the second and third group on the 15" minute of investigations.
I - Values in the first group on the 40™ minute under 1,5 abs, in the second and third group on the 55™ minute of investigations.
* Not significantly changed compared with values before HBOT and investigation

DISCUSSION

As confirmed by other investigators, we
found HRV to be reduced in the patient with
CAD and with the signs of increased sympa-
thetic activity [8]. It has been hypothesized that
influences can make impairment of HRV may
predict acute myocardial infarction and sudden
cardiac death. This is the first study of record
changes in frequency domain measures of HRV
during HBOT. The analysis of HRV in the

patients of the first group during a HBOT
session showed significant changes. We observed
significant increase of TP and it components —
LF and HF. But if analyze LF/HF as marker of
sympathovagal balance and LFn and HFn we
could note that the LF/HF ratio decreased
because of changing in both branch of AHS and
parasympathetic  activity  increased more

significant (on 40%) than decreased sympathetic
activity (on 25%).

Fig. 1 - 3. Examples of changes of HRV status in some patients under affecting of different procedures.
Gray, black and white colors of different fields reflect VLF, LF and HF components respectively.
1a - HRV status in the patient of the first group before HBOT.
1b - Changes in HRV status after HBOT under 1,5 abs on 40™ minute for the same patient showed increase of TP, LF and

significant increase of HF component.



2a - HRV status in the patient of the second group before oxygenation without pressure.

2b - Changes in HRV status on 55" minute after oxygenation without pressure for the same patient of the second grope
showed the same tendency with the first group (Fig. 1b) but less in values.

3a - HRYV status in the patient of the third group at breathing of usual atmosphere air.

3b - Changes in HRV status on 55" minute for the same patient of the third grope showed the opposite tendency in changes,

compared with the first and second groups.

The changes of HRV in the patients of the
second group had the same tendency with the
first group but less in values. It seems to us
natural, because the quantity of oxygen in the
blood have a linear dependence from partial
pressure in breathing air according to the law of
Genre-Dalton. The main "job" of blood and
circulation is the transportation of oxygen to the
all tissues of the body and oxygen level in the
plasma monitoring very precisely, but in the
tissues because of infections and diseases this
vital tissue oxygen level can drop down to almost
zero! Oxygen transport is determined by the
percentage respired and the barometric pressure.
In usual air under 1 abs approximately patients
(people) receiving 20,9% of O, with oxygen
plasma tension about 95mm Hg. In hyperbaric
conditions the oxygen plasma tension increases
from values of 95 mm Hg to 673 mm Hg in
100% O, under 1 abs till 1053 mm Hg in 100%
O, under 1,5 abs, and this is increasing the
gradient or the transfer of oxygen into tissues.
Thus it is possible to suspect that extent of
changes in ANS within 1 hour HBOT depend
proportionally from oxygen tension in tissues. Of
course the vital importance of oxygen level can
obviously influent on status of ANS in common
and on the both it brunch. The changes of HRV
in the patients of the third group had statistically
insignificant negative tendency as to increasing
LF, LF/HF ratio and decreasing HF. We think
that changes in third groups reflect the normal,
usual variations in time and the first reaction in
supine position to the vagal activity changed by
hypersympathetic activity. >From this point of
view the use of HBOT for patient with CAD is
useful modality as adjunctive increasing of

and well understanding the changes in ANS will
help in management the patient that received
HBOT for a long time (it was reported about
more than 900 sessions for one patient). In some
patients that were not included in this study we
observed decreasing the TP and increasing the
LF/HF ratio and it was close correlated with

problems during the sessions such as
claustrophobia, pain in ears etc.
CONCLUSION

1. Our preliminary results showed that values of
HRYV increasing during the sessions of HBOT
and it measurement are helpful in monitoring
not only the circulation but also the common
status of patients.

2. The HRV measurement reflected the
effectiveness of the complex treatment of
patients with CAD.

3. Based on values of HRYV it will be possible in
the future to modulate the protocols of HBOT
individually for certain patient.

4. Increasing of vagal activity and total power
with decreasing of sympathetic tone during of
HBOT is the evidence of "relaxation" of
circulation and ANS which less stressed by
monitoring the body oxygenation.

5. Adjunctive HBOT can improve prognosis in
patients with CAD in various ways: the
positive modifying of HRV is a sign of
favorable changing in ANS (neurogumoral
and sympato-vagal interaction) [1]; increa-
sing of cardiac electrical stability; prevention
of left ventricular dysfunction, progressing in
Killip class [14] and ventricular ectopic
activity and presence of late potentials [1];
restores of sinus nodal cells to neural

parasympathetic activity. The studies of modulations [15].

influence of HBOT on organism is not finished
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BAPIABEJIBHICTh CEPIHEBOI'O PHUTMY Y MAIIIEHTIB 3
IMEMIYHOKO XBOPOBOIO CEPISI TPOTIAIOM CEAHCY
TIIEPBAPUYHOI OKCUT EHAIIII

Crenanos A.B.
IenTpanbHa kiiHiuHa JikapHs Ne 5, XapkiB

PE3IOME

[TonepenHi AOCHUDKEHHsS BUSBWIN MO3UTUBHI e(ekTH TrinepOapuyHOi OKCHreHaIi
(I'bO) y nauieHTiB 31 CTEHOKApAi€l0 Ta rOCTPUM IH(pAapKTOM MioKapaa. MeTa JaHOro
JNOCIDKCHHS - OLIHUTH xapal_cTic_L)B 3MIH B aBTOHOMHIA HEPBOBIA CHCTEMI éAHC) y
nauieHTiB 3 IXC npotsarom cecii ' BO, 3a naHuMu AMHaMIKKM MOKa3HUKIB BapiaOEIbHOCTI
cep

LEBOT'0 PUTMY. o ) .
[amientn 3 YXC Oynu po3MOJUIEHI HA TpU ?f)ylm 3aJIeXHO BiJ] THCKY y Oapoxamepi.
BHMl}EIOBaan_;I 3arajibHa NOTYXHICTh cnekTpy (TP), HU3bKOUAaCTOTHMM KOMIIOHEHT CHEK-
Tpy (LF) six BinoOpaskeHHs] CHMIIATHYHOTO 1 BUCOKOYACTOTHUN KOMIIOHEHT CIEKTPY &I{{F),
AK B1IOOpakeHHs1 BarycHoi aktuBHOCTI, Oananc AHC (LF/HF Bingnomenns) i LF ta HF y
HopMan3oBaHux oauHuuax (LFn, HFn). ) )

I'BO icrotHo 30utbTyBasia TP, 3MenmyBana LF/HF BinHOIIEHHS BHACTIIOK 3MEHIICH-
HSI CHMIIATUYHOTO 1 OUIBII ICTOTHOTO 30UIBIIEHHS TapacUMIIATUYHOIO TOHYCY.

Ha nam mormsia, 1i 3MiHM NPONOPLIiHHI 30UTBIIEHHIO HANpYTW KUCHIO B TKaHMHAaX
opraisMy mig BmmBoM ['BO. IlomepenHi pesymbraTu mnokasanu, mo 3miHE BCP
BIIOOpaXaloTh HE TUIBKM CTaH KPOBOOOIrYy, ajie TaKOXK 1 3arajbHUM, IHTETpaJlbHUN CTaH
opranizMy npotsiroM cecii I'bO, 1mo, MOXINBO, IO3BOJIUTH 1HAMBIAYaJlbHO 3MIHIOBATH
npotokosl I'bO. 30ublIeHHsT BaryCHOI aKTHBHOCTI 1 3arajibHOI MOTY>KHOCTI CIIEKTPY 3 OJ-
HOYAaCHUM 3MEHILEHHSAM CUMIIATUYHOro ToHYcy npotsarom I'BO - cBimourBo "penakcarii”
kpoBoobiry i AHC B yMOBax rinepokcureHarti. o

I'BO, Ha n0o#aTOK A0 CTaHAAPTHOI Tepamii, MOK€ MOKpPAaIyBaTH MPOrHO3 Y MALIEHTIB 3
IXC BHacmigoK JIEKUIBKOX MEXaHI3MIB: CIIPUATIINBA 3MIHA A}flg; 30UIbIICHHS €JIEKTPUYHOT
CTaOUIBHOCTI MIOKapJa, IONEPEPKEHHS PO3BUTKY JIBOLUIYHOUKOBOI AUCQYHKII 1
HEJOCTATHOCTI KPOBOOOIrY; BIIHOBICHHA YYTJIMBOCTI KIITHMH CHHYCOBOIO BYy3la [0
HEHPOHAIBHOT MO TYJIALIL.

K/IIO90BI C(CJIOBA: rinepbapuyHa OKCHUIEHAllid, IMIeMiyHa XBOpoba  cepi,
BapiaOeNIbHICTh CEPLEBOr0 PUTMY, aBTOHOMHA HEPBOBA CUCTEMA

BAPUABEJIBHOCTDb CEPAEYHOI'O PUTMA Y INTAHMEHTOB C
UIIEMUWYECKOMN BOJE3HBIO CEPIIA B TEUEHUHU CEAHCA
TUNEPBAPUYECKON OKCUI'EHALIMU

Crenanor A.B.
HentpansHas ximHIYecKast 0ompHUTIA No 5, XapbKoB

PE3IOME

Hpez[meCTBigomHe MCCIIEIOBAaHUS BBISIBUIIN MOJIOKUTENbHBI 3 ekt runepbapuieckoit
okcureHauuu (I'bBO) y manueHTOB cO cTeHOKapAWeWd M OCTPbIM HH(pApKTOM MHOKapAa.
Llenb TAaHHOTO HCCIICOBAaHUS - OLEHUTH XapakTep M3MEHEHWH B aBTOHOMHOW HEpBHOMN



cuctembl (AHC) y nanuentoB ¢ UBC B Teuenne ceccuu ['BO, mo maHHBIM AMHAMMKHU T10-
Kaszaresneil BapuaOeIbHOCTH CEPACYHOIO pUTMA.

[Marmentel ¢ UBC Obutn moapasfeneHsl Ha TPU TPYIIBL B 3aBUCHMOCTH OT pabouero
JABJICHUS B 6ap0KaMeEe. W3mepsimuch obmiast MOIHOCTH crnekrpa (TP), Hu3kodacToThIH
koMIioHeHT crekrpa (LF), kak oTpa)keHHe CUMMIATHYECKEr0 M BBICOKOYACTOTHIH KOMIIO-
HeHt crnekrpa (HF), kak orpaxkenue BarycHoit aktuBHocTH, 6amanc AHC (LF/HF otHome-
nue) u LF u HF B HopManuzoBanubix enunuinax (LFn, HFn). 'O cymecrBenHo yBenuuu-
Bana TP, ymenpmana LF/HF oTHoIIeHue BClenCTBHE yMEHBIIEHUS CUMIATHYECKETO WU
3HAYUTENBHO OOJiee CYIIECTBEHHOTO YBEJIWYEHHUsS MapacuMmaruieckero toHyca. C Hamel
TOYKH 3PEHUS 3TH U3MEHEHUS IPONOPLUOHAIBHBI YBEIIMUEHUIO HANIPSHKEHUSI KUCIOpOaa B
TKaHsax noj BosaeicteueM I'bO. IlpenBapurenbHble pe3ynbTaThl ITOKA3aIM, YTO U3MEHE-
Hust BCP oTpaxkaloT He TOJBKO COCTOSIHHE KpOBOOOpAIlEHHUs, HO TaKKe U oOliee, WHTe-
IpajgbHOE, COCTOSIHME OpraHu3Ma B TeueHue ceccuil I'bO, 4uro, BO3MOXKHO, MO3BOJIUT MH-
JIUBHIyaIbHO MOIYJIMpOBaTh poTokoid I'bO. YBenuuenue BarycHoi akTUBHOCTH U OOIIeH
MOIIIHOCTHU CIIEKTPA C OJJHOBPEMEHHBIM YMEHBIIEHUEM CUMIIATUUECKETO TOHYCA B TEUEHUE
I'BO - cBunerenscTBO "penakcanuu’ kpoBooOpamenus 1 AHC B yclnoBUsX THIIEpOKCHUTeE-
Halyu.

I'BO B omnoJiHEHNE K CTAaHJAPTHOM TEPAIIUU MOXET YIydllaTh IPOTHO3 y MALUEHTOB C
NBC BcencTBue HECKOJIBKMX MEXaHU3MOB: OnaronpustHoe u3meHenue B AHC; yBenuye-
HUE DJIEKTPUYECKON CTa0MIBHOCTH MHUOKap/a; MpeJoTBpaIlleHue Pa3BUTHUS JIEBOKETYI0U-
KOBOH JUCQYHKIMH M HEZOCTaTOYHOCTH KPOBOOOPAIIEHHUS; BOCCTAHABICHHE YyBCTBU-
TEIBHOCTH KJIETOK CUHYCOBOTO y3J1a K HEHPOHAIBbHOM MOIyJISALUH.

K/TFOYEBBIE C/IOBA: runepbapuueckasi OKCUT€HAIUs, HIIeMUUecKas 00Jie3Hb cep/la,
BapHabeNbHOCTh CEPACYHOr0 pUTMA, AaBTOHOMHOAsI HEPBHAsI CUCTEMa



VIK 618.177-02:616.43:611.664.018

BUKOPUCTAHHSI MMPUMOJIIOT-HOPY ISl JIKYBAHHSI EHJO-
KPUHHOI BE3ILJIITHOCTI ¥V KIHOK 3 TINEPIUVIACTUYHUMHA
MPOLIECAMHY B EHJOMETPI{

®decrkoB O. M.
Kadenpa axymepcrsa ta rinexoiorii Nel XapKiBChKOTO IepKaBHOTO MEMYHOTO YHIBEPCUTETY

PE3IOME

Ilposeneno komIuiekcHe OOCTEREHH: 1 JiKyBaHHs 90 MAli€HTOK 3 €HIOKPUHHOK 0€3-
IUIHICTIO 3 HAsBHICTIO NNEPIUIACTUYHUX [POLECIB B SHAOMETDIi, sAKI Oyin moAineHi Ha 2
KIIHIYHI TPYIH, 110 45 5KIHOK y KOXKHIN. JUtst IHIyKIT OBYJISLIl NALiEHTKaM 000X TpyIl MpH-
3HAYaJIM KIOCTUIOETIT 38 CTAHAAPTHOK METOJMKOIO, alle B APYTIH IPYIIi IPOBO/IMIIN MOTIE-
PENHIO KOPEKIIIO TiNepIUIaCTUYHUX IPOILECIB B CHAOMETPIi IPU3HAYCHHAM IIPUMOIIIOT-
HOpY. 3aNmpoNOHOBAHUHN 3aCi0 MIAArOTOBKH HKIHOK B €HAOKPUHHOIO OE3ILTIIHICTIO, MOEAHA-
HOK0 3 TiEPIIIACTUYHUMHU HPOLECAMH Y €HIOMETPIi, CIPHUSB IIIBHUINEHHIO BIICOTKA Ha-
CTaHHsI BaritHOCTi 3 35,6% 10 62,2%, Ta 3MEHIICHHIO BUKUIHIB 32 TEPMiH 10 12 THXKHIB 3
37,5% no 14,2%.

K/TIO490BI C/IOBA: npuMoIOT-HOP, €HAOKPUHHA O€3IIIiJHICTh, TinepIuia3isi eHI0MeTpio, CTUMYIIS-

il OBYJIAIIIT

BCTYII

[IpoOnema mikyBaHHA O€3MIiAHOCTI y IUTIO01
3aJMIIAETHCS aKTYaJIbHOIO B CY4acHOMY CY-
CITUIBCTBI. OyHaaMeHTaIbHI  JAOCIiKESHHS
OCTaHHIX JECATHPIY JO3BOIMIHN OXapaKTepU3y-
BaTH MASUIBHICTD PENpPOAYKTHBHOI CHCTEMH Ha
piBHI rinoranamyc - rino¢i3 - sS€4YHUKH, a JO-
CSITHEHHSI PENpOLyKTUBHUX TEXHOJOTiH 1 ¢ap-
MAalEeBTUYHOI HAYKW 3pOOMIIH MOKIIMBUM BHKO-
pUCTaHHS y KIIHIYHIA OpPaKTULi JTiKapCh-KUX
npenapariB, SIKi CTUMYJIIOIOTH (poIiKyIo-reHe3 B
SIEYHUKAX 1 BITHOBIIOOTH OoBYIsito [1, 3]. Bee
e COpusuIo peadiiTalii penpomyK-TUBHOI (y-
HKUIl IpH eHJOKPUHHUX (opMax Oe3IIigHoCTi
y kiHOK. EdexTHBHICTh JiKyBaH-HA €HIOKPUH-
HOi OE3MJTiAHOCTI JAOCTaTHBO BUCO-Ka, 4acToTa
HacTaHHs BaritHocTi ckiagae 30-80% Ha iue-
Hy OKIHKY 1 3aJeKuTb BiJ  KIIHIKO-
MaTOreHeTH4Hoi (JOpMH TOpPYIIEHHS, TPUBAJIO-
CTi OE3IUTTHOCTI, BUPAKEHHS MATOJIOTTYHHX
3MiH y PENPONYKTUBHIN cucTeMi, BiKy >KiHKH,
HAsBHOCTI  CYINYTHIX MAaTOJOTIYHUX TPOLECIB
[4,6].

Ponbe eHpomerpito B mporieci iMIUIaHTAIil
SALEKITIITAHA 4acTO HEeIOOUiHIoTh. Hopmans-
HUH PO3BHTOK SHJOMETPIIo 1 Hioro 3MiHK BIIPO-
JIOBX JIIOTEIHOBOI (haszu MEHCTPYalbHOr0 IIHKITY
€ JKUTTEBO BAXIIMBUMH IS yCHlH.IHOl iMIIaH-
Tanii i HacTaHHA BaritHocTi. Pi3HOMa-HiTHI
MATOJOTIUHI 3MIHM €HJIOMETpito (30Kpema, Horo
HEMOBHOL[IHHA CEKpeTopHa TpaHchopMa-IIis)
MOXYTb MPHU3BECTH 10 AepeKTy iMIIaH-Tamii i
MOBTOPHUM a0OpTaM Yy paHHi TepMiHH BariTHO-
CTi y NPUPOJHMX IMKIAX, LUKIAX JIKy-BaHHS
[5], a TakoXX Yy LMKJIax Mporpam JAOMO-MIKHUX
PETPOAYKTUBHUX TeXHOMIOTIH [7,8].

MATEPIAJIN TA METOIHN

Hamu Oyno mpoBeneHO KOMIUIEKCHE 0OcCTe-
KeHHS 1 JikyBaHHS 90 Mali€HTOK 3 €HIOKPHH-
HOIO OC3IUTIAHICTIO 3 TiNepIUIACTUYHUMH MPO-
ecaMd B €HIOMETpii, BKIIOYAIOYH YIbTPa3BY-
KOBHI MOHITOPIHT IUHAMIKH PO3BHUTKY (HodIi-
KyJiB 1 eHzoMerpito, nodasHe BU3HAYECHHS TOp-
MoHiB y tuasmi kpoBi (OCT, JII', nponakruH,
€cTpazion, MPOrecTepoH, TECTOCTEPOH, KOPTHU-
3011) 32 JOMOMOTOI0 IMyHO(EPMEHTHOTO aHali-
3atopa ¢ipmu "Multiscan" Ha MIaHIIETHUX Ha-
6opax ¢ipmu "Biorad", ricTomoriune nocmia-
KEHHS eHJOMeTpito (IyT Kpi3b BCi miapu) Ha 18-
22 neHb UK.

[NamienTkn Oynu moxaiieHi Ha 2 Tpymnu 1o 45
KIHOK y KOkHIH. s inaykuii oBymsnii B 060x
rpynax npusHadanu kioctuiberit (K6) mo 50
Mr 2 pa3u Ha 100y 3 5-ro mo 9-if neHb MeH-
cTpyanbHoro mmkny. Ilpum nmocsrHeHHi AoMi-
HaHTHUM (orikyiaoM po3mipiB 18 MM B/M BBO-
W OBYJSITOPHY /103y JIIOACBKOTO  XOpio-
HiuHoro roHagorponiny (JIXI'). V apyriii rpymi
IHIYKLII0 OBYJSLIl MPOBOAMIM MiCHA TOmepe-
JTHBOI KOPEKI[il TinepruiacTUYHUX MPOIECIB B
€HJOMETPii MPUMOIIOTHOPOM IPOTATOM 3-6 Me-
HTpyaJdbHUX HUKIIB 1o 10 mr 3 19 mo 26 nens
uukty. Hopmanizamito CeKpeTOpHHX MepeTBo-
pIOBaHb B EHIOMETpii OILIiHIOBAaNM 3a NaHUMH
Horo 6iomncii.

TpuBamicts OE3ILTIMHOCTI Y JOCTIIKYBaHHX
Mali€HTOK KOJIHMBaJIach BiX 2 10 8 poKiB, CKia-
JIatouM B CepeHboMy 5,2 poKH. 3a maHuUMH Tic-
TepocaanHrorpa(blI MpOXiAHICTE TpyO Oyna
30epexxeHa ab0 BiHOBJIEHA MUIAXOM OMepa-
TUBHOI Jlanapockomii. JlaHi ciepMorpamMu 4ojo-
BiKa 3HaXOAWJINCH Y MEXaX HOPMH.



CraH peEnpomyKTUBHOI CHUCTEMH  OL{HIO-
BaJl TaKOXX IO pe3yibTaTax aHali3y aHaMHe-
CTHYHHX JaHHUX, 3arajibHOKIIHIYHOrO oOcTe-
JKEHH$1, TeCTiB (DYHKIIOHAIBHOI JIarHOCTHKH.

PE3VJBTATH TA iX
OBI'OBOPEHHA

[onepenniii aHami3 TOPMOHAJIBHOTO CTaHy
MaIiEHTOK 000X TPy HE MaB JOCTOBIPHUX Bif-
3HaK. MaJjo Micue 3HMKeHHs KoedilieHTa cri-
pBBigHomtenus JII'/®CI' no 1,22 ta 1,45 B 1-i1
Ta 2-i rpymnax, 3HWKEHHsI PiBHA IPOre-CTEpOHY

B 1-i1 (4,8+0,65 ng/ml) Ta 2-i rpynax (5,8+0,82
ng/ml) y TOpiBHAHHI 3 HOPMOIO /ISl TAaHOTO Ha-
6opy peaktuBiB (10-89 ng/ml). o cTocyeTbcs
piBHS ecTpaziony, TO BiH 3HaXOAMBCSA B MeXKax
HOpPMH Uil AaHoro HabOopy peaktuBiB (40-350
pg/ml) i cxmagaB y mnamieHTok l-i rpynmu -
340+12,8 pg/ml, a B 2-i1 - 302+11,7 pg/ml).

JlaHl TICTOIOTiY4HOIO MOCHIIKEHHS OI1OMCii-
HOI'O MaTepially eHIOMETpPilo Y JOCIiKyBaHHX
Mall€HTOK IOoJaHl B TaOmuii 1, ska CBIOYUTH
npo Te, MO0 CTPYKTypa TilepIuIacTHYHUX MpPO-
neciB (Mas. 1) B eHgoMeTpii y mamieHToK 1-i Ta
2-i Tpyn CyTTEBHX BiIMIHHOCTEH HE MaJa.

Taoauna 1

I'icToJioriyHa CTPYKTYpa eHAOMETPIil0 y JOCHIIZKYyBAaHUX NAlliEHTOK

I'pyna 3ano3ucro-nogaino3Ha | CexperopHa rinep- | IlposaidgepaTuBHa ri-
rinepmjasisi eHIOMeT- | IIa3is eHA0MeTpilo nepniasisi eHI0MeT-
pito pito
Ne'l n= 15 (33.3%) 14 (31.1%) 16 (35.6%)
45
Ne'l n= 12 (26.7%) 11 (24.4%) 22 (48.9%)
45
P>0.5 P>0.5 P>0.5

Maua. 1 T'inepruasis engomerpito (cekperopruii Bapiant) X 90 (Per.Ne72)

[licns mpoBemensst iHAykuii oBymsuii Ko
oByIsLis Oyma kKoHcTaToBaHa y 28(62,2%) ma-
HieHTOK 1-i rpymu (Man.2), MaTkoBa BariTHiCTh
Hactana y 16(35,6%) XiHOK, 3 SIKHUX BHKHICHb
3a TepMiH A0 12 TwkHIB MaB Micte y 6(37,5%)
JKIHOK.

VY mnanieHTOK 2-1 TpynH Micist TPUMICAYHOL
Tepanii IpUMOIIOT-HOPOM IPOBEAEHa MOBTOPHA
Olomcis eHIOMeTpito, sKa I[oKaszajia, W0 Y
27(60%) >XiHOK EHJIOMETpiil BIAMOBIAAB JHIO
fioro Giorcii, TOOTO 3HAXOIUBCS Y CEKPETOPHIN
¢asi (tabn. 2), a B octanHix 18 kiHOK Timep-
iasis eHaoMerpiro 30epiranace. [logame-me
MPU3HAYECHHSI MPUMOJIOT-HOPY MpPOTATOM Ha-

CTYNHHX 3-X IUKIIB HPUBEIO A0 HOpMami3amii
CEKPETOPHHUX MEpETBOPIOBAaHb B EHAOMETPil Y
10(26,7%) nauientok; y 8(17,8%) nauieHTOK SIK
1 paHil, crocrepirajuch pi3HO-MaHITHI rimep-
IJIACTHYHI MPOIECH B E€HI0-METPii, y 3B 53Ky 3
yuM iM OyJ10 POBEAECHO BUILKPSIOAHHS MOPOXK-
HUHU MaTKH 3 HACTYIHOIO CTUMYJISLIEIO0 OBY-
JISIIiL

[licns mpoBeneHHs CTUMYISLIT OBYIALIT y
MAEHTOK 2-i TPYNH OCTaHHBOI BAAIOCS JOCAT-
™ y 36(80%) mamieHTOK; MaTKOBa BariTHICTb
Hactana y 28(62,2%) maumieHTOK (BHKHICHB
MaB micue y 4(14,2%) kiHOK).
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Maj.2 YisTpacoHOrpama IpeoByIITOpHUX (oiKyiB micms inaykuii oBymsmii K6 (Per. Ne.95).

Taoaunga 2

I'icToJioriyHa CTPYKTYypa eHA0MeTPil0 NanieHToK 2-i rpynu Ha ¢GoHi Tepamil
NPUMOJIIOTHOPOM NPOTAToM 3-X i 6 MeHCTPYyaJIbHUX HUKJIIB

CexpeTopHnii 3a,1031CTO-110JIiN03HA CekperopHa rinepmia3sis IIpoaideparuBHa rinep-
eHJI0MeTpill rinepiuiasisi eHaI0MeTpilo €HJI0MeTPilo IJ1a3isl eHJ0MeTPilo
3-ii nMKJI
27 (60.0%) | 6 (13.3%) | 4 (8.9%) | 8 (17.8%)
6-i1 UK
10 (22.2%) | 2 (4.4%) | 2 (4.4%) | 4 (8,9%)

[TaTorenes rinepmiacTUYHUX MPOLECIB TICHO
MOB’SI3aHUH 3 MOPYIIEHHSM JisTIbHOCTI OPTaHiB
Ta CHUCTeM, sIKi OepyTh y4acTb y peryJroBaHHI
penpo-ayKTHUBHOI (QYHKUIl. YpaskeHHA Tiel 4m
1HILIOT JIAHKH, 1X TMOEJHAHHS CTBOPIOIOTH YMOBH
11t 6araToYMceNbHUX MaTONOTTYHUX 3PYILIEHb,
SKI BpEIUTI-PEIIT CYMPOBOMKYIOTHCS pi3HOMA-
HITHUMH TilIEpIUIACTUYHUMH TIPOLECAaMH B €H-
nometpii. B erionorii rimeprutacTUYHUX MpPoO-
IIECIB €HIOMETPII0 OCHOBHE MICIIE BiJJBOJUTHCS
TOPMOHAIBHOMY AMCOalaHCy, a TaKOX KOM-
TUIEKCY HEHPOEHJOKPUHHHX, METa0ONIYHHX Ta
IMYHOJIOTIYHUX TOpYIIeHb [2]. 3acTocyBaHHS B
HAIIUX JOCTIHKEHHSIX Ipenapary MpUMOIIOT-
HOp (HopericTepoH amerar) ¢ipmu “Sherring”
CIPHUSUIO 3 OAHOTO OOKY YCYHEHHIO Timepruia-
CTHYHUX TIPOIIECIB Yy EHJIOMETpii, a 3 Ipyroi -
HopManizanii aucdyHkuii y rimorazamo-rimno-
¢izapHO-s€uHNKOBIH cucteMi. [TinTBepmKEHHIM
OCTaHHBOrO (haKTy € 3pOCTaHHS BIICOTKa MO-

JITEPATYPA

®ecpkoB O.M. // [leniatpis, ak

4.-P.722-725.

ik W=

705-708.

3UTUBHOTO €()eKTy Micis MPOBENSHHS iHIYKIii
oBymsnii 3 62,2% y mamientok 1-i rpynu 1o
80% y mamieHTOK 2-i rpynu; HacTaHHs BariT-
HocTi Oyno BiporigHo (p<0,05) Buie y mamieH-
TOK 2-i Tpynu y TOpiBHSAHHI 3 1-10 rpymoro
(35,6% Ta 62,2% BianoBigHo). CTymiHb Bipori-
arocTi (p<0,005) GinbIr sickpaBo BUpa-KEeHUH Y
MOPIBHSIHHI BiICOTKa BUKHIHIB y TepMiHi 10 12
THKHIB BiJ YMCIIa BariTHOCTEH y KOXHill rpymi
(37,5% - 1 rpyna, 14,2% - 2 rpyna).

TakuM YMHOM, BUKOPHCTAHHS IMPHUMOIIOT-
HOpPY AJsl TepeadacHoi MiATOTOBKU JKiHOK 3 €H-
JOKpUHHOIO Oe3rutigHicTio Ha (oHi rimepra-
CTUYHHX TPOLIECIB y €HAOMETPIi CIpHs€ MiABU-
IIEHHIO B1ICOTKA HACTaHHS BaritHocti 3 35,6%
10 62,2%, Ta 3MeHIIEHHIO BUKUIHIB 3 37,5% 10
14,2% 1 moxe OyTH 3aIpONOHOBAHO JISi BUKO-
pUCTaHHS y KIIHIOI JIiKyBaHHS €HIOKPHHHOL
HETUTiTHOCTI.
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HNCIHIOJIB30BAHME HHPUMOJIIOT-HOPA JJIA JIEYHEHUASA
HAOKPUHHOI'O BECIIJIOAU S Y KEHIIUH C
I'MIEPIIVIACTUYECKUMMU ITPOLUECCAMM B DOHAOMETPUHA

®decrkoB A.M.
Kadenpa axymepcrsa u ruaekonorun Nel XapbKOBCKOTrO roCy/IapCTBEHHOTO MEIYHUBEPCUTETA

PE3IOME

[IpoBeneHo koMIuIeKcHOE oOcienoBaHue W jedeHre 90 ManMeHTOK C AHIOKPUHHBIM
OecruioiieM ¢ HAIWYHEM THIEePIUIACTHYECKUX MPOLIECCOB B 3HIOMETPUHU, KOTOPHIE ObUIN
pazzienieHbl Ha 2 KIMHUYECKUE TPYIIbI 10 45 yenoBek B Kaxa0u. J{Jis HHIyKIIUU OBYJIALIMU
NalMeHTKaM 00euX TpyI Ha3zHadyald KIOCTUJIOErMT MO CTaHAAPTHOM METOAMKE, HO BO
BTOPOW TpyIIie NPOBOJMIM MPEABAPUTEIBHYIO KOPPEKIUIO TUIIEPIUIACTUYECKUX MPOLEC-
COB DJHJOMETpUS Ha3HAYEHHUEM MPUMOIIOT-HOpa. IIpemnokeHHbIl METOX MOATrOTOBKU
KEHIIUH C YHJOKPUHHBIM OECIUIOMEM B COYETAaHUH C TMIEPIUIACTUYECKUMH MPOLIECCAMU
B DHJOMETPHUU CIIOCOOCTBOBAJI YBEJIWYECHUIO MPOICHTA HACTYIUICHHS OEpeMEHHOCTH C
33,?:%)2%[/0 62,2% W CHMKEHHIO CaMOIIPOU3BOJBHBIX a00PTOB B cpoke 10 12 Hen. ¢ 37,5%
a0 WAOR

K/TFOYEBBIE CJIIOBA: npuMOIOT-HOP, SHIOKPUHHOE OECIIoNue, THIEpIUIa3us 3HI0-
METpHUsl, CTUMYJISLIUS OBYJISLIUN

USE PRIMOLUT-NOR FOR TREATMENT ENDOCRINE STERILITY
AT THE WOMEN WITH HYPERPLASIA OF ENDOMETRIUM

Feskov A.M.
Department of obstetrics and gynecology of Kharkov state medical university

SUMMARY

The complex inspection and treatment 90 patients with endocrine sterility with presence
hyperplasia of endometrium is carried out w%ich were divided into 2 clinical groups till 45
persons in each. For an induction ovulation the patients of both groups nominated klostilbe-
git on a standard technique, but in the second group have carried out preliminary correction
of processes hyperplasia in endometrium in by purpose primolut-nor. The offered method
of preparation of the women with endocrine sterility in a combinationwith with hyperplasia
of endometrium promoted increase of percent( of approach of pregnancy from 33,6 % up
t& 6220/,2 % and decrease of spontaneous abortions in term up to 12 week from 37,5 % up to
42 /0.

KE Il’ WORDS: primolut-nor, endocrine sterility, hyperplasia of endometrium, stimulation of
ovulation
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BUJAEOSHIOCKOIMNYECKAS XOJEHUCTAIKTOMUSI Y
BOJIbHBIX, PAHEE NEPEHECIHINX OIIEPAIIUM HA OPIAHAX
BPIOIIIHOM IMOJOCTH

XBopocrtoB E.JI., usenko A.U., berukos C.A.
XapbKOBCKMI HallMoHaNbHbIN yHuBepcuTeT UM. B.H. Kapa3zuna

PE3IOME

3a nepuoa ¢ 1994 rona B kiuHHKE MpoonepupoBaHo 1486 GONBHBIX ¢ XPOHUYECKUM H
OCTPBIM KaJIbKYJIE3HBIM XOJEIIMCTUTOM B Bo3pacTe oT 18 no 78 ner. U3 Hux 312 GonbHBIX
paHee IMEpeHecHH OIEepaluu Ha opraHax OpIOMIHON mMosiocTH. OCBEIIeHbl 0COOCHHOCTH
OTIEPATUBHOTO JICYEHHUS 3TOM TpynIbl OOJBHBIX, B YACTHOCTH, BHIIIOJIHEHUE BUIE0JIAapo-
CKOIIMYECKOW XOJEHUCTIKTOMUHU. B pabore 000CHOBaHBI BO3MOXKHOCTh U I€JIECO00pa3-
HOCTb BBITIOJIHEHUS BUJICOJIAMAPOCKOMNYECKON XOICHUCTIKTOMUH y OOJBHBIX paHee mepe-
HECIIUX OTIepallMy Ha OpraHax OpIOIIHOM MOJOCTH.

KITFOYEBBIE C/IOBA: ocTpblii U1 XpOHUUECKUN KaJIbKYJIE3HBIA XOJELUCTUT, BUCOana-

POCKOIIUYECKasi XOJICHUCTIKTOMHSI, OTIepalli Ha OpraHax OpIOIIHON MOJIOCTH

KemunokameHHast OONE3HD SBISCTCA OTHUM
n3 Hambolee pacupoCTpaHEHHBIX 3a00JIeBaHUH,
npuyéM pacTér KOMUYecTBO OOJIBHBIX, paHee
MEpEHECHIINX pa3iNyYHble BMEUIATENbCTBA HA
opraHax OpromHoi monoctu [1, 2]. B mocnen-
HUE TOABI METOIOM BBIOOpa XHUPYPrHUECKOTO
JICYCHUS! KaJIbKyJIE3HOTO XOJIEIHMCTUTa, Oe3yc-
JIOBHO, fBJIIETCA BUEOIHJOCKONHYECKAS XOJIe-
nucTakTomus [3]. KonmmuectBo GONBHEIX, mepe-
HECIIMX JIaHHOE€ BMEIIATEIBCTBO HEYKIOHHO
pacTéT M JOKa3bIBAET €ro IPEeuMYLIECTBO Haj
TPaJAMLIMOHHON XOJIEUCTIKTOMMEN, TaK Kak
aJlanTallMOHHbIE U peaOMIINTallMOHHbIE TIOKa3a-
TEIH y 3TUX NAIMEHTOB IPHUXOISAT K HOPME B
0oJiee KOPOTKKE CPOKH TT0Ce oriepanud |3, 4].

Lenpto nmaHHOrO HCCIEAOBAHUS SBISETCA
MOKa3aTh BO3MOXXHOCTh INPHMEHEHMs BHAEOJa-
MapOCKONMYECKON XONEUCTIKTOMUU B Jiede-
HUU XPOHHMYECKOTO M OCTPOro KaJIbKYJIE3HOTO
XOJICIUCTUTA Y OOJIbHBIX, PaHee IMepeHecIInX
olepalyy Ha opraHax OpIOIIHOM TOJIOCTH.

3a nepuon ¢ 1994 roma Hamu mpoomnepupo-
BaHO 1486 OOJBHBIX C XPOHUYECKHUM U OCTPBIM
KaJIbKYJIE3HBIM XONEUUCTUTOM. Bozpact 0oib-
HbIX ObLI OT 18 no 78 ner. M3 uux y 312 Gomnb-
HBIX B aHaMHe3e¢ ObUIM pa3iNyYHbIC XUPyprude-
CKHE BMEIIATENbCTBA Ha OpraHax OprOIIHOM
MOJOCTH, 4TO cocTtaBuiio 21 % or obmero xo-
nryuecTBa OONBHBIX. DTH OOJIBHBIC pacHpenens-
JUCH CIEAYIOUMM 00pa3oM: IMepeHecIine ar-
MeHJPKTOMHI0 — 176, omepanum Ha opraHax
Majoro taza — 87, IpbDKECEYEHHE 0 MOBOIY
MTIOYHOM TpBDKHN — 34, omeparuu Ha >KelmyaKe
— 13 u mocne ocTpoil cnaeyHoON KHUIIIEYHON He-
MPOXOAUMOCTH, OCIOKHEHHOW pa3iUTHIM Cce-
PO3HO-PUOPHHO3HBIM MEPUTOHUTOM — 2.

Uro kacaeTcsi HpOBENEHHS BHJICOIHIOCKO-
MUYECKON XOJEUUCTIKTOMUH Y OONBHBIX, Iepe-
HEeCUIMX ONepaluy Ha HWXKHHUX dTakax Opromi-

HOW IOJIOCTH, a HWMEHHO, aNIMeHIPKTOMHIO H
ollepallid Ha OpraHax Majoro Tasa, TO XHUpYp-
rudecKkas TaKTHKa, KaK MpaBUIIO, HE MpeTepIie-
Bajla CYIIECTBEHHBIX H3MeHeHHH. Tpoakapsl
KOJINYECTBOM OT 4 110 5 BBOAMIIUCH B TUITUYHBIX
Toukax. Yepe3 yMOMIMKAIEHOE KOJIBIIO BBOHII-
Csl IOPT I BUJEOKAMEPHI I OCYIIECTBIECHUS
BHJICOKOHTPOJISI MOCIEIYIOMUX MAaHUITYJIALUH.
B ciydae, xorna nanueHTsl paHee nepeHecin
orepaly Ha BEPXHHUX dTa)kax OpIOIIHON mmo-
JIOCTH, W ObLIa BBICOKas BEPOATHOCTH BhIpa-
YKEHHOTO CIaeyHOro MPOoILEcca B 30HE OINEpaluu
[5], MBI mpuberanu K cienmyromeil Taktuke. Y
OONBHBIX, MEPEHECHIINX BMEIIATEILCTBA 1O MO-
BOJy MYNOYHOM TPBDKH, BBITONHSIACHE MHKpPO-
nanaporomus (paspe3 10 3 cM.) BBILIE MOCe-
OIlEPallMOHHOrO pyOlla U mpaBee Ha 2-2,5 cM.
CPEAMHHOM JIMHUU. A y JINL, NEPEHECIINX OIe-
panuy Ha XemyJaKe W 10 MOBOAY CIIae4HOM KH-
LIEYHON HENPOXOIUMOCTH, M UMEIOIUX MOCIIe-
OTEpaIMOHHBII pyOel OT MEYEeBHIHOTO OTPOCT-
Ka 10 J0OKka W pyOubl B MecTax IMPOBEINCHUS
JpeHaked, MUKpPOJIallapOTOMUS BBINOJIHATACH B
MpaBoM Mojpedephe, B TOUKE MPOSKIHU KEITd-
Horo ny3slps. ITocne sToro nmpoBoauiace BU3y-
anbHas W TMajblieBas PEeBH3US BXoJa B OpromI-
HYIO [IOJIOCTh, BBOJWICS TOPT AJIS TeNEKaMephl,
Y HaKJIaAbIBAJINCh TEPMETH3HPYIOIIUE IIBBI Ha
amOHEBPO3 M MBIIIIBI IS aJ€KBAaTHOTO HAaJO-
XKeHUs1 KapOoKcurepuToHeyMa. B manbHeimem
MPOBOMJIACH TINATENbHAsT PEBU3MS BEPXHETO
sTaxka OpromHOW mMmojoctd, BBoawica 10 M.
MOPT IMpaBee CPEIUHHON JINHUU MOJ KOHTPOJIEM
BHJIcOKaMephl. Paccekanuch cnallku Mexay
KHALIEYHUKOM, OOJBIIMM CallbHUKOM, MEYEHBIO
U mapueranbHOl OprommHoi. Takum oOpazom,
30Ha Omepalryu OCBOOOXKIANach OT CIIAEYHOTO
mporecca W BBOAMJICS Tpoakap dYepe3 IyNoK
WIH MECTO, MaKCUMAJIBHO K HEMY HPpUOIIKEH-



Hoe. JlampHelmmil xoa onepanuy NpPaKTUYECKU
HE MMeJ HUKaKuX ocobeHHoctel. Ho y 6 Gomb-
HBIX, paHee MEPEHECUINX OIlepalud Ha BepX-
HUX 3TaXax OpIONIHOM IMOJOCTH W MMEIOIIUX
BBIPAKCHHBIA CIACUHBIN TpOIecC, U3BICUCHUE
JKEITYHOTO ITy3BIPS BBIMONHSIOCH Yepe3 3 cM.
MHUKpPOJIANapOTOMHBIN JOCTYI B MPaBOM MOJpe-
oepbe.

[TocneonepaliuoHHBIA TEPUOJ, BpeMs IIpe-
ObIBaHUS B CTallMOHApE M PEaOMIUTAI[MOHHBIC
MoKa3aTelii y OOMbHBIX 3TOH TPYIIBI MPaKTH-
YECKU HE OTIMYAIHUCh OT TaKOBBIX Y JIUII, TIepe-
HECHIMX BUJCONANAPOCKOMUYECKYIO XOJEIH-
CTIKTOMMIO M HE MMEBIIUX B aHaMHeE3€ olepa-
Ui Ha OpraHax OpIOIIHOW MOJOCTH.

BBIBO/IbI: manHOE mccliemoBaHuE I1OKa3bI-
BacT BO3MOXHOCTH BHCOIHIOCKOIHNYECCKON
XOJICIUCTIKTOMUHN ¥ JIOKa3bIBaET IIeIecoo0pas-
HOCTb €€ NPHUMEHEHUS Y JHll, CTPaJaolIuX
XPOHUYECKUM U OCTPBIM KalbKyJIE3HBIM XOJE-
LHUCTUTOM, PaHee MEPEHECIINX Pa3IUYHbIC XU-
pypTHYecKHe BMEIIATENLCTBA HAa  OpraHax
OpIOIIHOI TONOCTH.

JlanHOe ornepaTUBHOE BMEIIATEIHCTBO UMEET
BCE MpEUMYIIECTBA HaJ TPAAULMOHHON XoIie-
LHUCTAIKTOMUEH, TaK KaK BCE MOCICONEepaluoH-
HBIC U PEeaOMIIUTAIIMOHHBIC MTOKAa3aTeNu Y 0OMb-
HBIX TMPAaKTUYECKH HUYEM HE OTIMYAIOTCS OT
XapaKTEPUCTUK TMAIIMEHTOB, MEPEHECIIUX TaKOe
’Ke BMEIIaTeIbCTBO, HO HE MMEBIIIMX B aHaMHe-

3e onepauuii Ha opraHax OpIOIIHOM TOJIOCTH.
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BIJEOEHAOCKOIIIYHA XOJIEHUCTEKTOMIA Y XBOPHX, SKI
PAHIIIE TEPEHECJHM OHNEPALIII HA OPFAHAX YEPEBHOI
IHOPOKHUHHA

Xsopocros €./1., [liperko A.I., buuakos C.O.
XapkiBcbkuil HamioHanbHUN yHiBepeuteT iM. B.H. Kapasina

PE®EPAT

[Mounnaroun 3 1994 poxky, y kiiHini Oys10 mpoonepoBano 1486 XBOpUX Ha XPOHIYHUM Ta
rOCTpUN KaJIbKYJIbO3HUH XOJEIMCTUT BikoM B 18 10 78 pokiB. 3 HuX 312 XBOpHUX paHile
NIEpEeHECT OTepallii Ha OpraHax 4epeBHOI MOPOXKHUHH. BHCBITIEHI 0COOMMBOCTI omepa-
THBHOTO JIKyBaHHS Wi€i IPynM XBOPHMX, 30KPEMa BHMKOHAHHS BiJ€0JIalapOCKOIIYHOI
XOJICLHMCTEKTOMIl. Y cCTarTi OOrpyHTOBaHM MOMJIMBICT Ta JOLUIBHICTb BHUKOHAHHS
BIICOJIANIAPOCKOIIYHOT XOJICIUCTEKTOMII y XBOPHUX, SIKi paHIIlIe MEePeHecIn omepartii Ha op-
raHax 4epeBHOI [IOPOKHUHH.

K/JTIO490BI CIIOBA: roctpuii Ta  XpOHIYHMM  KaJbKYIbO3HHUH  XOJICHUCTHUT,
BIZIEOJIAIIAPOCKOIIIYHA XOJIEUCTEKTOMIS, ONepallii Ha opraHax 4YepeBHO1 IOPOKHUHU

VIDEOLAPAROSCOPIC CHOLECYSTECTOMY IN PATIENTS
SUBJECTED TO OPERATIONS ON ORGANS OF THE ABDOMINAL
CAVITY IN THE EARLIER PERIOD

Khvorostov E.D., Tsivenko A.I., Bychkov S.A.
Kharkov National V.N. Karazin University

SUMMARY

For the period from 1994 year 1486 patients with chronic and acute calculosus cholecystitis aged
from 18 to 78 years old were operated in the hospital. 312 patients of them were subjected to operations on
organs of the abdominal cavity in the earlier period. Peculiarities of the operative treatment in this group of
patients are elucidated in the article, particularly carrying out of the videolaparoscopic cholecystectomy. Au-




thors based possibility and expedientness of fulfilment of videolaparoscopic cholecystectomy in patients sub-
jected to operations on organs of the abdominal cavity earlier.

KEY WORDS: acute and chronic calculosus cholecystitis, videolaparoscopic cholecystectomy, operations on
organs of the abdominal cavity



YK 616-006

ULTRASOUND AND COMPUTER TOMOGRAPHY IN STAGING OF
PANCREATIC CARCINOMA IN PATIENT WITH CHRONIC
PANCREATITIS

Vakulenko I.P., Momot N.V., Savchenko E.A.
Donetsk Medical Universuty

SUMMARY

The aim of present work was to determine the possibility of ultrasound and computed tomography in the
diagnosis and staging of pancreatic carcinoma in combination with chronic pancreatitis. Reliable criteria
of pancreatic tumor are the following indirect signs: tumor extension to adjacent structures,
lymph node involvement and distant metastases. Only interventional procedure with morphologi-
cal assessment are valuable methods in diagnosis of pancreatic carcinoma in connection with

chronic pancreatitis.

KEY WORDS: chronic pancreatitis, pancreatic carcinoma, ultrasound, computed tomography

INTRODUCTION

At present time statistically and clinically
proved that chronic pancreatitis is the source
desease for developing pancreatic carcinoma.
Pancreatic carcinoma occurs in 2-3% of patients
with chronic pancreatitis [6,7,8]. Chronic pan-
creatitis is characterized by expressed displastic
and disregenerated changes which lead to arising
pancreatic tumor [2, 5, 7].

In Western countries pancreatic carcinoma
accounts for 22% of the death due to malignant
neoplasms of digestive system. This disease has
an extremely poor prognosis: generally less than
20% of the patients survive during the first year
and only 3% alive up to 5 years [3, 4, 8]. The
radical treatment for pancreatic carcinoma is
surgery. Therefore, early diagnosis and assess-
ment of tumor resectability are important to
achieve a successful treatment [1, 2, 5, 8].

The purpose of our investigation was: to de-
termine the possibility of ultrasound and com-
puted tomography in the diagnosis and staging of
pancreatic carcinoma in combination with
chronic pancreatitis.

MATERIALS AND METHODS

58 patients with pancreatic carcinoma devel-
oped on the basis of chronic pancreatitis were
studied by ultrasound (US), computed tomogra-
phy (CT) and endoscopic retrograde cholangio-
pancreatography (ERCP) in combination with
CT. The studied population consisted of 34
males and 24 females (age range 34-82). CT-
examination was performed with oral admini-
stration of the water-soluble contrast material
and intravenous injection of contrast medium.
The final diagnosis of pancreatic carcinoma
arised from chronic pancreatitis was confirmed
by percutaneus biopsy performed under US and
CT control in 16 cases and by surgical explora-

tion in 42 cases. CT-, US- and ERCP-results
were compared with histopathological findings.

RESULTS AND DISCUSSION

60% of pancreatic carcinomas located in the
pancreatic head, 22% - in the body-tail region,
18% affected the entire pancreas.

Such diagnostic criteria as tumor location,
size and density, involvement of pancreatic and
biliary ducts, presents of local tumor extension,
vessels encasement, lymph nodes and distant
tumor metastases were described in examination
protocol. Dependence of metastatic ways from
location and size of pancreatic carcinoma were
analyses. US and CT-symptoms which indicated
to chronic pancreatitis were calcifications within
the pancreatic parenchyma and stones within the
dilated excretory system, pseudocysts, atrophy
of pancreas. Pancreas edema, peripancreatic
exudation, necrotic areas considered as criteria
of activity of chronic inflammatory process.

The diagnosis of pancreatic carcinoma was
based on totality of signs. Solid tumor appeared
by the presence of soft-tissue masses and seg-
mental enlargement of pancreas in 53,5%. Inho-
mogeneous hypodensive zones within suspected
tumor were not specific for carcinoma, because
it may mimic chronic pancreatitis. The differen-
tiation between tumor’s necrosis and pseudo-
cysts arising secondary to chronic pancreatitis
was performed with the help of intravenous con-
trast administration.

In cases of diffuse pancreatic enlargement it
was necessary to differ carcinoma from chronic
pancreatitis in acute stage. The tumor enlarge-
ment of pancreas unlike chronic inflammatory
process was stable during two weeks after be-
ginning of effective conservative treatment in our
series.

15,5% of patients had US and CT symptoms
of chronic pancreatitis in acute stage. Tumor



lesion was detected by areas of hyperattenuation
which appeared after contrast injection in 5 of
this cases. In 4 patients pancreatic carcinoma
were diagnosed only by surgical exploration.

Malignant cystic pancreatic tumor (cystade-
nocarcinoma), detected in 31,0% of patients, was
identified by the presence of multilocular cysts
or conglomerate of cysts with irregular thick
walls and septa and soft-tissue masses within.
Cyst walls, septa and vascularized soft-tissue
structures enhanced after contrast-media injec-
tion. Benign pseudocyst were found in 8,6%. It
had regular shape, thin walls and gomogenous
liquor contents.

The sensitivity of US and CT in detecting
pancreatic carcinoma in combination with
chronic pancreatitis was 78,2% and 87,4%,
specificity — 66,5% and 72% accordingly. Tu-
mor smaller than 2cm was not found in
3 patients.

Bile or pancreatic duct dilatation were pre-
sent in 48,3% cases. The type of dilatation of the
main pancreatic duct considered as criteria for
differential diagnosis between pancreatic carci-
noma and chronic inflammatory processes.
ERCP in combination with CT provided infor-
mation about the cause of pancreatic duct dilata-
tion. Abnormalities revealed by this study in-
cluded pancreatic tumors, pancreatic ductal
strictures and gallstones in chronic pancreatitis.

ERCP in combination with CT demonstrated
changes in secondary pancreatic ductal branches,
that usually cannot be visualized by US and CT.
Irregular dilatation of pancreatic duct which of-
ten consisted of retention cysts was typical for
chronic pancreatitis. Abrupt termination or ir-
regular stenosis of the pancreatic or common bile
duct were interpreted as pancreatic carcinoma. It
was highly specific (98,0%) but poorly sensitive
(54,2%) criteria of pancreatic carcinoma.

If the stenosis of main bile or pancreatic duct
were not clearly malignant, an analysis of secon-
dary ducts caliber was performed. In particular,
the visualization of secondary ducts and its sac-
cular dilatation was considered as criteria for
benign lesions.

Staging of pancreatic neoplasm were gener-
ally performed by CT. Pancreatic cancer tends to
rapidly involve the adjacent structures by direct
extension due to destruction of gland fibrous
capsule. Local tumor spreading often occur at
the time of diagnosis.

The local tumor peripancreatic extension was
observed in 38,0% of cases. The posterior tumor
spreading was more frequent. Tumor peripan-
creatic extension differed from peripancreatic
inflammatory infiltration by good correlation
between increase of tumor density after contrast
enhancement in comparisson of inflammatory
infiltration and exudation.

55,2% of cases were determined as un-
resrctable disease because of vessels encasement.
Usually invasion of major arteries and veins con-
sidered as a contraindication to resection. Arte-
rial involvement was demonstrated on US and
CT by non-cleared differentiation of the vessels
on background of tumor infiltration or by soft-
tissue masses surrounding the vessel. Venous
involvement was diagnosed because of the ve-
nous collaterales or varicies presence that was
better revealed by US. Generally in venous en-
casement included the portal, splenic and supe-
rior mesenteric veins.

CT-signs of tumor spreading into stomach
and duodenum were found in 13,8% of patients.
Extension of pancreatic neoplasm into lesser sac
was obtained in 13,8% cases, posterior gastric
wall - in 10.3%, duodenum - in 5,2%. CT-
criteria of stomach invasion were the irregular
thickening and ulceration of the gastric wall and
presence of soft-tissue masses in gastric lumen.
Duodenal invasion was characterized by its ob-
struction and circular thickening of duodenal
wall. The extension of pancreatic carcinoma was
reliable diagnosed by CT due to the possibility of
visualization of gastric and duodenal wall and
intraluminal tumor growth.

Sensitivity of US and CT in evaluation of lo-
cal tumor spreading was 78,6% and 85%, speci-
ficity — 84,1% and 91,0% accordingly. Method
was especially specific in the diagnosis of biliary
or vascular involvement.

If lymph node metastasis were presented a
radical resection was abandoned in favor of a
palliative procedure. Lymph node metastases
were found in 18% of patients.

Tumor staging and assessment of resectabil-
ity depended from regional or distant lymph node
involvement. N1-stage included involvement of
peripancreatic, pancreaticoduodenal, proximal
mesenteric, along the common bile duct, along
the pancreatic tail, in the splenic hilum (in body
or tail tumors only), coeliacal (in head tumors
only) lymph nodes. This nodes were found in
15,5% of patients.

Involvement of paraaortic, parasplenic, along
the pancreatic tail (in carcinoma of the head),
coeliacal (in carcinoma of the body or tail ), con-
sidering as distant metastases (M1-stage), were
found in 5,3% of cases.

The enlargement of lymph node more than
2,0 cm, multiple Ilymph node involvement and
their margining into conglomerates were consid-
ered as highly specific for carcinoma metastasis.
Lymph node with size from 0,8 to 2,0 cm were
considered as suspected for tumor involvement,
however it was impossible to exclude inflamma-
tory lymphadenopathy.

Sensitivity of US and CT in detecting lymph
nodes metastases was 74,0% and 78,2%, speci-



ficity —84,0% and 89,9% accordingly.
Metastases to distant organs were found in
10,3% patients: liver - in 3,5%, peritoneum -
5,2%, lungs - 1,7%. Liver metastases in majority
of cases were multiple.
Conclusion: There are significant diagnostic
difficulties in detecting pancreatic carcinoma in

ria of pancreatic tumor are the following indirect
signs: tumor extension to adjacent structures,
lymph node involvement and distant metastases.
Only interventional procedure with morphologi-
cal assessment are valuable methods in diagnosis
of pancreatic carcinoma in connection with
chronic pancreatitis.

patients with chronic pancreatitis. Reliable crite-
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YJIIBTPA3BYKOBE JOCJIIIXKXEHHS I KOMIT'IOTEPHA

TOMOTPA®IS V JIATHOCTHULI CTAJII PAKY NMIIIJTYHKOBOI
3AJI03U Y XBOPUX HA XPOHIYHUA NAHKPEATUT

Bakynenko L.I1., Momor H.B., CaBuenko E.A.
JloHeUbKUiA MEUIHUI yHIBEpCUTET

PE3IOME

BuBuanucst moxiamBocTi ynbTpaszBykoBoro nociimkenus (Y3/) i komm'toreproi tomorpadii (KT) y
JIarHOCTHII paxy ITiJUUTYHKOBOI 3aJI03M Yy CIIOIY4YEeHHI 3 XPOHIYHMM ITaHKPEATUTOM Ta BU3HAYEHHSM CTaii
IYXJIMHHOTO TIporiecy. [{iarHOCTHYHUMHU KpUTEpisIMU IMyXJIMHA BCTAHOBJICHI: JIOKAJIbHA ITyXJIMHHA 1HBAa3is B
HaBKOJIMIIHI OpPraHW 1 CTPYKTypH, MeTacTa3yBaHHsA y JiMQaTHYHI BY3/IM, OKpeMi Meracrasd. TiIbku
myHKIiiHa Oiorcist mix kxoHTponmeM Y3J] i KT € miHHMM METOAOM MIarHOCTHUKHU 3JOSKICHUX IYXJIHH
I ANUTYHKOBOI 321031 Ha (POHI XPOHIYHOTO ITAHKPEATUTY.

K/TIO90BI CJIOBA: XpoHiUYHHI TTaHKpEAaTUT, paK MiJIUTYHKOBOI 3aJI03H, YJIBTPa3ByKOBE JOCIiIKEHHS i
KOMIT'TOTepHa ToMorpadis

VJABTPA3BYKOBOE HWCJEJOBAHUE UM KOMIBIOTEPHAS
TOMOIPA®USI B  JUATHOCTHUKE  CTAJUNA  PAKA
NOIKEJTYIOUYHOM JKEJE3bI Y BOJBHBIX XPOHUYECKHUM
MNAHKPEATUTOM

Bakynenxo W.II., Momot H.B., CaBuenko E.A.
JloHenKHil METULIMHCKUA YHUBEPCUTET

PE3IOME

N3yganucs BO3MOXHOCTH ynbTpa3BykoBoro uccienoBanus (Y3U) u kommsrorepHoit Tomorpadun (KT) B
JIMarHOCTHUKE paKa MOPKETYAOUYHOM jKeJIe3bl B COUETAHUH C XPOHUYECKUM MaHKPEATUTOM U ONPEJCIIEHUH CTa-
JIUH OITyXOJIEBOTO TIporiecca. JJHarHoCTHIECKUMU KPUTEPHUSIMA OIyXOJIH OBUTH: JIOKaJbHAS OIyXOJcBasl HWHBA-
3Ws B OKPY)KAIOIIWE OPTaHbl H CTPYKTYPHI, METACTa3UPOBAHUE B TUM(DATUICCKIE y3IIbI, OTACICHHBIC METaCTa-
3b1. Tonbko myHKIMOHHAsS Oworicus mon koHTporneM Y3U u KT sBisercs eHHBIM METOAOM TUATHOCTHUKU
3JI0KaYECTBEHHBIX OITyXOJICH ITOHKETYIOYHOM JKelle3bl Ha (DOHE XPOHHYECKOTO MaHKPEaTHTA.



K/ITFOYEBBIE C/IOBA: XpoHMYECKUI NaHKPEATHT, PakK IMOPKEIYIOYHON JKeIe3bl, YIbTPa3ByKOe HCCIE0-
BaHME M KOMITbIOTEpHAasi ToMOrpadus
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Y BOJIbHBIX C YMEPEHHOMW APTEPUAJIbHOU TMIIEPTEH3UEN
COYETAHUE METOIPOJIOJIA U KOMBHUHHUPOBAHHOM
®OPMBI SHAJIAIIPUJIA MAJIEATA C THAPOXJIOPTHUA3UJIOM B
CYMMAPHO MEHBIINX GAPMAKOTEPAIIEBTUYECKHUX
NO3AX MO3BOJISIET JOCTUYb BOJIBIIEIO KJIMHHUYECKOTIO
YODEKTA

S6nyyanckuii H.U., Kamenckas 3.11.
XapbKOBCKMI HallMoHaNbHbINA yHHBepcuTeT UM. B.H. Kapasuna,
[enTpanpHas kKIMHUYEcKas OosnbHUIA Ne 5, XapbKoB

PE3IOME

W3yyena knuHuveckas 3(p(EeKTUBHOCTh KOMOMHAIMK O€TabIOKaTOPOB M aHTMOMTOPOB
AII® B neuennn O60NBHBIX apTepuanabHOi runeprensuen (Al). OOcienoBano 72 manueHTa
B Bo3pacte 27-68 nert (4716,97) ¢ ymepennoit AI' naBHoctbio 7,415,2 rona. Bee manneHTs
Obutn paszzgerneHbl Ha 3 rpynmbl. B rpymnme 1 (27 yenoBek) HmpoBOAWMIACE MOHOTEPAIUs
KOMOMHUPOBAHHOM (OPMOH SHANIATPUIA ¢ THAPOXJIOPTHA3UAOM 2 T B CYTKH B 2 IpUeMa u
B rpymme 2 (10 genoBek) ucnosib3oBayics Meronpoion B go3ze 100 mr/cytr B 2 nmpuema. B
rpynne 3 uzydeHa 3(p(eKTUBHOCTh KOMOMHALIMK 3THX MPENapaToB, KAKIBIA U3 KOTOPHIX
HazHadancs 1 pas B cyrku. Mccnenosanme BapuaOenbHOCTH cepaedHoro purma (BCP)
MPOBOJIMIIOCH C MOMOIIBI0 KOMIIBIOTEPHOTO 3nekTpokapauorpada “Cardiolab 2000 .
OuenmBanuch 06mas MomuocTs crektpa BCP (TP, Mc’), kak Mepa oOlieil MOIIHOCTH
HEHPOTYMOPATIBLHON PEryJsiiui, MOIIHOCTH CIIEKTpa B 00JIACTSX (JJOMEHAX) OYeHb HU3KUX
(VLF, mc®), mmskux (LF, Mmc’) u Bbicokux (HF, Mc®) 4acToT, OTpasKaloluxX TyMOpPaiib-
HbIE, CUMIIaTUUECKUE U TIapacCUMIIaTUYECKHUE BIMSHUS, OTHOLIEHUE MOIIHOCTEN HU3KOUac-
TOTHOUW M BBICOKOYACTOTHOM 00NacTei, Kak MmokKaszareih cUMIaroBaraibHoro Oamanca (LF
\ HF, 6e3pa3m.). ITo ucxonnomy 3nauenuto TP manueHTs Ka)KJIOM M3 TPYII yCIOBHO pa3-
JIENAINCH HA HOATPYIIIBI ¢ yAoBIeTBOpuTenbHoi (TP>1000 Mc”) u muskoit (TP<1000 mc?)
MOIIHOCTBIO perynsiuuu. D(P(eKTUBHOCTD JIeUeHUsI B KaXI0i M3 I'PYII OICHUBAJACh 110
€ro pe3yibTaraM B NOArPYNNAx C Pa3HbIM UCXOAHBIM COCTOSIHUEM perynauuu. JloctoBep-
HOCTb Pa3JINYMil ompezesnsiach ¢ Ucnoiab30BaHueM kputepus CterofeHTta g 95% nose-
pUTEnbHOro MHTepBana. [loka3aHo MonoxuTenbHoe BiusHuEe OnokatopoB AIID u Gera-
0JI0KaToOpoB HE TOJILKO HA JMHAMUKY apTepHabHOTO JNABJICHHUS, HO U COCTOSIHUE HEUpPO-
ryMOpajbHOU perynsuuu. [1onoxuTenbHoe BIUSHUE HA CUCTEMBI PErYJISALIMU MPOSBISAETCS
KakK OOIIMM pOCTOM MOIIHOCTH PEryJsiiH, TaK U yITydllIeHueM B OanaHce ee BETBEH, mpe-
’KJIe BCEro, CO CTOPOHBI CUMITaTOBAralbHOTO 3BeHa. KoMOMHAIMs MpenapaToB MO3BOJIsIIA
JIOCTHYB 00Jiee 3HAUMMOTO KJIIMYECKOTO pe3ysbTaTa B CYMMAapHO MEHBUIMX J03aX U Jiesiana
JieueHre SJKOHOMUYECKH 00Jiee BBHITOHBIM.

K/TFOYEBBIE CJ/IOBA: aptepuaibHas TUIEPTEH3US, BApHAOEIbHOCTD CEpACYHOIO PHT-
Ma, SHAJIAIPUII MajieaT, METOMPOJIOT

TEXHOJIOTUU BapHaOEIbHOCTH CEPACYHOTO PHUT-
Ma (BCP) — HemHBa3MBHOIO MeToJa HMCCIEHO-
BaHUSl COCTOSIHUS TYMOPaJbHOH M BereTaTHB-
HOW HepBHOW perymnauuu [2, 9]. IMeHHo ¢ 3ToM
TEXHOJIOTHEN CTal BO3MOXKHBIM M Ha CEroJiHs BO

BBEJIEHUE

AprepuanpHas runepteHsus (Al) B cBoem
MIPOUCXOXKJIEHUH U KIMHHYECKUX MPOSIBICHUSIX
MPEXAE BCEro ONpEAENsIeTcsl HapyIIEHUIMHU

CHCTEM HelporymopansHOW perymsanuu [1, 3,
4]. IlageHre MOITHOCTH M AucOaIaHC B BETBAX
PETYIALNN TPOrHOCTUYECKH HEOIaronpHsITHHI
HecTaOWiIbHBIM pa3ButueM Al ¢ puckom pas-
BUTUS HMH(]apKTa MHOKapJa, MO3TOBOTO HH-
CyJbTa U Jake BHE3aMHOU cMmepTH [2, 6, 7].
OnTuMu3anuss COCTOSHUS  PEryJISTOPHBIX
CHCTEM IIO9TOMY CTAHOBMTCS TaKOH ke Jerep-
MUHAHTOW JiedeHUs] OOJBbHBIX, KaK U CTAOMIIH-
3alMsl apTepHalbHOro NaBieHud [2, 8]. 3agada
pemaerca Onarojaps BHEAPEHUIO B KIWHUKY

MHOTHX OTHOUIEHUSX OCYLIECTBJIEH IMEPECMOTP
TUIOTEH3UBHBIX IpeNnapaToB B OTHOIIEHUH HUX
MO3UTUBHBIX BIMSHUI Ha PETYISATOPHBIE CHUC-
Tembl. [1epBbIil psa npenapaToB, B AOMOIHEHUE
K CTOMKOMY THIIOTEH3WBHOMY 3(QEKTy rapMo-
HUBUPYIOIIUX PEryJsHi0, COCTaBIISIIOT Oerald-
nokatopsl 1 uHrHONTOpE AIID [1, 4, 10].

3ajaya HaCTOAIIETO HCCIEA0BAaHUS COCTOSIIA
B OLEHKE KIMHUYECKOW 3((PEKTHBHOCTH KOM-
OWHAIMK 3TUX IpenapaToB.



MATEPHAJIBI 1 METO/bI

B uccrnegoBanun yyactBoBanu 72 manueHTa
(32 myxuuH u 40 >keHIIMH) B Bo3pacte 27-68
mer (47+6,97) c¢ ymepenHoii A’ maBHOCTBIO
7,415,2 roma. Y 58 B aHaMHe3e OTMEYAJIHCh
THIEPTOHUYECKHE KpH3bl, 43 HMeTu COMyTCT-
BYIOIYIO XPOHUYECKYIO UIIEMHUYECKYIO 00JIe3Hb
cepana (MBC) n 7 mepeHecnu KpyImHOOYAaroBhIi
UM 3-5 nerneit maBHOcTH. IIpakTHuecku Bce
(70) umenu ymepeHHBIC TPOSBICHUS MOYEKa-
MeHHOW Oone3nu. Cpennee A/l B anamHese co-
ctaBisuio 146,57+£14,1/89,4+7,28 mm pr.

Bce manuenTsl ObLTH pasieneHsl Ha 3 rpym-
nel. [lepBbie aBe - Tpymnmnel cpaBHEeHUs. B rpymn-
ne 1 (27 yenoBek) MpOBOAMIACE MOHOTEpAIus
KOMOMHHMPOBaHHOHN (hopMoii sHamanpuia ¢ Tua-
poxnoptuazugom (QHAII-HL, KRKA) 2 T B
CyTkH B 2 mpuema u B rpymme 2 (10 denoBexk)
ucnonpzoBasicsi  Meronponon  (KOPBUTOJI,
BERLIN-CHEMIE) B mo3e 100 mr/cyr B 2
npuema. B rpynme 3 usydeHa >¢dexTHBHOCTH
KOMOMHALIMK 3THUX TMpenaparoB, KaXIbld U3
KOTOpBIX Ha3Hauaycs | pa3 B cyTku. Pesynbra-
THI JICYCHUS OLICHWBAIM uYepe3 3 Hemenu OT Ha-
yajna IMpHeMa JIEKapCTBEHHBIX MHpenapaToB. B
KayecTBe IOMOJIHUTEIBHOW Tepamuyd BHE MPO-
THUBOIOKA3aHUH MalMeHTHl MPUHUMAIIN Je3ar-
peranTsl (actiupuH 125 Mr/cyr).

Bcex manueHTOB 00cienoBanyd MO OJHOMY
KJIMHUKO-UHCTPYMEHTAIBHOMY TIJIaHy, BKJIO-
YaloeMy ONpelnesieHne XOJNECTEpHHA, OLEHKY
YPOBHEH TIIIOKO3bI, MOYEBHHBI, KPEaTHHHHA B
KpoBU. BHyTpHcepaeuHyl0 TE€MOAWHAMHKY U
CTPYKTYPHO-(QYHKLIMOHANBHBIE MOKa3aTeNu MHU-
oKapia H3ydald METOIOM 3XOKapauorpapuu
(ALOKA SSD 630). [lo u mocine Tepanuu mpo-
BOIMJIOCH  XOJITEPOBCKOE  MOHHUTOPHUPOBAHHE
OKT (AO 3T Hukapr, KT-400, C.ITerepOypr.)
u AJl (AO 3T Consgeiir, Bepcus 2.0, Kues.).
Uccnenosanne BCP npoBoauioch ¢ MOMOIIBIO
KOMITBIOTEPHOTO 3JeKTpoKapauorpada “Cardi-
olab 2000 ““ Bcerna B OHO U TOXE BpeMs MOCIE
5 MUHYT OTIbIXa B TIOJIOXKCHUH JieKa M TIPH
CBOOOIHOM JbIXaHWU. AHaIN3 5 MHHYTHOTO
orpeska DKI' mpoBoaumiics ¢ MOMOIIBI0 METOMA
OpIcTporo mpeodpazoBanus dypre. 3a 24 daca
70 HWCCIeNOBaHUSl MAIUEHTHl HE MPUHUMAIN
Kode, aJIKOroJsl ¥ TMpernapaToB, BIUSIOMUX Ha
BCP. Jlo u mocie JiedeHHs] OICHHUBAJIUCh 00-
mas momHocTh crektpa BCP (TP, Mcz), Kak
Mepa oOmed MOIIHOCTH HeHporyMopaibHON
PETYIALNY, a TakKe MOIIHOCTH CIEKTpa B 00-
nactsx (noMeHax) ouenp Hm3kux (VLE, mc?),
mmskux (LF, mc®) u Boicokux (HF, mc®) wac-
TOT, OTPa)KAIOIINX, COOTBETCTBEHHO, T'yMopa-
JIbHBIE, CUMIIATHYECKUE M MapacUMIIaTHYECKHeE
BIMSHHUA B OOLICH PEryJsiluH, a TaKKe OTHO-
[IeHHE MOIIHOCTEH HU3KOYaCTOTHOH M BBICOKO-
Y4acTOTHOM o0nacTeil, Kak Mmoka3aTenb CUMIATo-
BaranpHOro 6ananca (LF\HF,6e3pasm.) [2, 9].

[lo ucxomnomy 3nHayeHuio TP mamueHTH
KaXX/I0W M3 TPYNIN YCJIOBHO Pa3/eisuiich Ha 2
NOArpyNmsl: ¢ yaosiaerBoputensHoi (TP>1000
Mc®) u Hmskoi (TP<1000 Mc?) MOIIHOCTBIO
HelporymopanbHOW — perymsuuu. ¢ dexTus-
HOCTb JICUEHHS B KaKIOH W3 TPYII OLIEHHWBA-
JIach MO €ro pe3ynbTaTaM B MOATPYIIax C pas-
HBIM HCXOOHBIM cocTossHueM perymsiun. [lo
KOJTMYECTBY MALMEHTOB M HCXOAHOMY YPOBHIO
apTepHaIbHOTO JABJIEHHS TH MOATPYMIBI ObI-
U conoctaBUMbIMU. OAHAKO BO BTOpBIE TMOJI-
TPYIIIBI «IIOMagainy MAaUeHThl OOBIIEro BO3-
pacta, ¢ UbC u nepenecennsiM IM B aHaMHe-
3e.

Bbasza maHHBIX MO MONXYyYEHHBIM pe3ylbTaTaM
¢dbopmupoBanacek B Excel for Windows. B o6pa-
00TKe pe3yJabTaTOB HCIOIB30BANACH TMapaMer-
pHuueckas craTHCTUKA. s Ka)XXIoro U3 mokasa-
TeNed PacCUYUTHIBANNCH MAaTEMaTHUECKOE OXKH-
nanve (M) M ero craHgapaTHOE OTKJIOHEHHE
(sd). JocToBEepHOCTD pa3nuuuii onpenessiach ¢
ucrnonb3oBanueM kputepusi CrThlofeHTa IS
95% noBepuUTENBEHOTO NHTEPBAIA.

PE3YJIBTATBI U OBCYXJIEHUE

l'unorensuBHBI 3QdekT BO Bcex Tpex
rpyImnax ManueHToB 0Ka3aJcsl OAMHAKOBBIM Kak
B CIIydasiX yIOBJIECTBOPHUTEIBHON, TaK U HU3KOU
WCXOOHOH MOIIHOCTH perysiuuu (Tadm. 1, 2).
Coueranue mpenapaToB IMO3BOISIO JOCTHTATh
€ro Impy MEHBUIMX CYMMapHBIX Z03aX. YaaBa-
JIOCh OJMHAKOBO PE3YJIbTATHBHO MOHU3UTH KaK
CHCTOJIMYECKOE, TAK U JUACTOIMYECKOE apTepHu-
aJbHOE JIaBJICHUE.

VY nanueHToB C YAOBIETBOPUTEIBLHOW HC-
XOIHOW MOIIHOCTBIO peryisiuuu (Tabm. 1) B
MEPBBIX JABYX TPpyNIax MoJ BIUSHUEM Teparuu
OHa MOHMWXaNach U B TpeThel — Bo3pacraia. Bo
BCEX CIIydasiX 3TH BIMSHHS, OAHAKO, NOJKHBI
OBITH pacleHEHBI KaK PerysITopHbIe, TaK Kak B
UTOT€ MOIIHOCTDb PEry/SiUH CTpeMHiach K
cpenHeMy ONTUMAallbHOMY ypoBHIO. B rpymme 3
B pe3yJbTaTe JICYCHUS] OTMEUEH OoJiee BBICOKUIN
ypOBeHb OajlaHca B BETBSIX peryisiuuu. B rpymn-
ne 1 B uHane Je4eHus: yCTaHOBJICHO JalbHeH-
Iee CMEIIEHNE CUMITaTOBAaraJIbHOrO OajlaHca B
CTOPOHY CHMITaTHYECKOT0 3BEHA.

VY mnanueHToB € HMCXOOHO HM3KOW MOII-
HOCTBIO pEryJsillMM Tepamusl MOBBIIANa ece
(Tabmn. 2). MoxeT moka3aThbCs, YTO CTENEHb 3TO-
'O TIOBBIIICHUS ObliIa TPUHIUIHAIBHO Pa3HOH B
pasHbIX rpynmnax 0oabHbIX. Y3 Tabauubl BUAHO,
4TO0 HambOoJee BHICOKAs OHAa B rpymme 1, HecKo-
JIBKO MEHBIIE B Ipymne 3 U Haubolee HU3Kas B
rpymime 2. Ha camoM fene crerneHb MOBBILICHUS
PETYIALNN peajbHO BO BCEX TPYyIMIax HMpuUMep-
HO OJJMHAKOBa. JTO CBS3aHO C TEM, YTO y OTJe-
JBHBIX OONMBHBIX M3 Trpynm 1, 3 WMeno Mecto
BECbMa CYILIECTBEHHOE MOBHI-LIEHNE MOIIHOCTH
PETYIALNY, YTO KOHTPO-IHpYeTcsi Oonee BBICO-



KMMHU B HUX II0 CPaB-HEHHIO C TpyImol 2 3Ha-
YEHUSIMH CcTaHAapTHOro otkioneHus (sd). [Jlan-
HBIE CJIEAYeT TPaKTOBaTh KaK BBICOKYIO UYBCT-
BUTENBHOCTD OTIENBHBIX OONBHBIX K OJOKaTo-
pam AII® c¢ BBIpaKEHHBIM TOBBILIAIONIIM
MOIIHOCTh perymsuuu 3¢dexrom. Tepanus Oe-

Ta-0JIoKaTopaMH U X KOMOWHAIMeHd ¢ HHTHOu-
topamu All® obnanmana TeMu mpeuMyILecTBa-
MU T€pe/l YACTHIM Ha3HAaYeHHUEM WHTHOMTOPOB
AII®, yTO JONONHUTENLHO MPOSBISIACE HEKO-
TOPOH HOpManM3alMedl CHMIATOBarajbHOTo
Oananca.

Taoauna 1

AprepuanbHoe nasjieHue 1 BCP y 60ibHBIX Al ¢ y10B/1€TBOPUTEIBLHOI MOIIHOCTBIO

peryJasinuu 10 u nocjae tepanuu (M, sd)

I'pynnbl 00/1bHBIX
1 2 3
Hoxazareau Jlo se- ITocae Jlo se- ITocae Jlo se- ITocae
YeHHUsl | JIeYeHHusl | YeHHH | JedeHHsl | YeHHsd JeYeHus
178.0 130.3 181.3 134.2 188.1 132.7
T LA
i i i i 7. i
AAL, mmpr.er. | Tg7 4.35% 3.2 75 1.9 4.3%
TP. mc2 2226 1941 10018 5044 1699 2030
? 1113 1700 7880 952%* 745 168*
VIf. mc? 1144 943 3784 1157 1059 1256
’ 54 79 2396 697* 570 780%*
Lf mc2 565 493 3842 1652 433 552
? 254 443* 2770 1507* 209 445%*
HE M2 517 487 2389 1596 207 237
’ 52278 55% 2 202% 8 173*6 98 2 43 1
L/H, Gespasu. 15 25 1.9 1.7 1.0 0.6
Ipumeuanue: * - IPOTUB UCXOIHBIX 3HaUeHuit P<0,05
Taoaumna 2

AprepuanbHoe nasjieHue H BCP y 60ibHBIX AI' ¢ HU3K0# MOIIHOCTBIO peryisinuu
10 u nocJe repanun (M, sd)

I'pynnbl 001bHBIX
IMoxka3zarenn 1 2 3
Ho Je- Hocae Ho Je- Hocae Ho Je- Hocae
YeHus JICUCHUSA YeHus JICUCHUSA YeHus JICUCHUSA
186.1 130 173.2 131.7 190 137.0
e B B 15
. S 7 . . .
AALL mmpr. cr. | g3 4.1% 3.4 5.1 10.4 5.1%
TP. mc? 474 1558 349 594 515 842
? 187 1610* 131 374* 265 561*
VIE. mc? 287.4 938.7 190.8 364.9 289.4 444.6
? 131.8 932.8* 102.4 295.6* 162.9 273.4*
LE mc2 129.6 399.6 125.6 1445 158.4 283.35
g 43.7 415.6* 70.9 74.8 82.8 230.4*
HE mc? 56.8 220.9 399 71.6 67.2 112.6
? 2%3 26%6* 13; 33%* 45:1)) 8;%*
L/H, Gespasm. 1.4 1.5 12 14 1.5 1.2%

Ipumeuanue: * -mpoTHB UCXOAHBIX 3HaYeHHH P<0,05

[Nonoxurensaoe BiausgHue 6mokatopoB AIID
n Oera-0J0KaTOpPOB HE TOJBKO Ha AMHAMHUKY
apTepHaIbHOIO JaBJEHUSA, HO M COCTOSHHE
HEHporyMopaabHON pETYISIUN XOpOIIO H3Be-
CTHO [2, 7]. Bonee cuabHBIM €ro cUMTAIOT y Oc-
Ta-6mokaropos [1, 10]. Hamm uccrnenopanus He
TOJILKO TOATBEPXAAIOT 3(PPeKTUBHOCTH B J0-
MOJIHEHWE K THIOTEH3MBHOMY PETYJISATOPHOIO
BIIMSHUS 3THX TNPENapaToB, HO U BO3MO)KHOCTb
JOCTHKEHHUSI 3HAYMMOTO TEPareBTHYECKOro 3¢-
(dekTa B CyMMapHO MEHBIINX (hapMalrleBTHUe-
ckux no3ax. IlomoxutenbHOE BAMSHHE HA CHC-
TEMBI PErYISILUU MPOSBIACTCS KakK oOImKM poc-
TOM MOIIHOCTH PEryJsliuy, TaK ¥ yIydIIeHUEM

B OanaHCe ee BETBEH, MPEXJE BCEro, CO CTOPO-
HBl CHMIIATOBarajJbHOro 3BeHa. Uto Kacaercs
W3YyYeHHOW KOMOMHAIIMHM TIPErnaparoB, Pe3yib-
TaThl MX BIUSHHUA Ha PEryJsTOPHBIE CHCTEMBI
HauboJee BECOMBIMH OKa3alHMCh B CIy4asx HC-
XomHO Ooree HHM3KOM MOIIHOCTH PETYISILHUH,
YTO IMO3BOJSACT JeNaTh 0oJjiee ONTUMUCTUYECKHE
MpOrHo3bl. BBICOKas WHAMBHAYAIbHOCTH peak-
OUH OTAENBHBIX OONBHBIX Ha THIIOTEH3UBHYIO
Tepamnuio, B TOM YHclie KOMOMHAIUeH mpernapa-
TOB, TOKa3bIBAaeT LIENECOOOPa3HOCTh IEPCOHU-
(PMKOBaHHOIO TIOAXO0/A K JIEUCHUIO OONBHBIX.

B wmenom cnemyer momaratb, 4TO KOMOHMHa-
uusi OerabnokaTtopoB u mHruoutropos AIID He



TOJBKO IIO3BOJIACT OJOCTHUYb 0oee 3HAYUMOIO JICUCHHUC B CUITY 3THUX XKC 00CTOSITENLCTB DKOHO-
KIIMHUYCCKOIro pe3yjibTaTa B BEACHUU OOJBHBIX MHYECKH Oojee BBIT'OJHBIM.
C apTepHanLHoﬁ FI/IHepTeHBI/ICf/'I, HO H A¢€i1acTt
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Y XBOPHUX 3 INIOMIPHOIO APTEPIAJIBHOIO T'MIEPTEH3ICIO
MNOEJHAHHS METOIPOJIOJA 1 KOMBIHOBAHOI ®OPMU
EHAJIAIIPHUJIA MAJIEATA 3 T'TAPOXJVIOPTIA3IIOM Y CYMAPHO
MEHIINUX ®APMAKOTEPAIIEBTUYHUX [JO03AX JO3BOJISIE
JOCATHYTHU BLUIbBIIOI'O KVITHIYHOI'O E®EKTY

S6nyyancekuii M.1., Kamenceka E.I1.
XapkiBckuii HallioHapHUH yHiBepcuTeT iM. B. H. Kapasina,
HenTpanbha kininngHa jikapas Ne 5, Xapkis

PE3IOME

_ Bupuena xiiHiuHa edekTuBHICT, KOMOIHawLii OeTtabiokaropiB i1 anribiropis AIID g
JiKyBaHHI XBOPHUX Ha apTepianbHy rineprensito (Al'). ObcrexxeHo 72 mauieHTH BioM 27-68
pokiB (476.971) 3 momipHoto Al' naBHMHOIO 7.4515,2 poku. Yci naiieHTH Oynu mojauieHi
Ha 3 rpynu. Y rpymi 1 (27 oci®) npoBoauiacs MOHOTepaliss KOMOIHOBaHUM _ngna aToM
CHaJIAIIpUIIa Majeara 3 IiIpOXJIopTia3ifioM 2 T. Ha JoOy B 2 mpuiiomu i B rpymi 2 (10 ocid)
BHKOPHMCTOBYBCA MeTOmpojon y ao3i 100 mr/mo0 B 2 mpuiiomu. B rpyni 3 BuB4eHa
EI(DCKTI/IBHICTB KOMOIHaIli IMX TIpenapaTiB, KOXKHUHA 3 SIKUX MpU3HadaBcs 1 pa3 Ha 100y.

oclimkeHHs: BapiaGenbHOCTI cepueBoro putmy (BCP) mpoBoamsiocs 3a 1omomororo
KOMIT'FOTEPHOTO  €JIEKT OKa}lpmorpgcpa “Cardiolab  2000®.  OminroBajaca 3arajibHa
notyxHicTh cniektpa BCP (TP, Mc”), sk Mipa 3aralibHOT OTY)KHOCTI HEHPOryMOpaIbHOi
elr:ynﬁulzl, MIOTYKHOCTI CIIEKTpa y 30Hax (IomeHax) ayxe Hu3bkux (VLE, Mc™), HU3bKHX
LF, mc”) 1 Bucokux (HF, MC% 4acTOT, L0 BIIOMBAIOTh TI'yMOpalbHI, CHUMIATHYHI 1
IIapaCUMIIaTU4H1 BIUIMBY, BIIHOLIEHHS NIOTYXHOCTEH HU3bKOYACTOTHOI 1 BUCOKOYAaCTOTHOT
30H SK IOKa3sHUK cummnaroBaransHoro Oamancy (LF\HF, Ge3pasm.). 3a mouaTkoBHUM
3HaYeHHSIM TP mauieHTH KOKHOI 3 r{) YMOBHO MOAUIAINCS Ha NIATPYIH 3 33J0BUILHOIO
(TP>1000 mc”) 1 Hum3pkoro (TP< 5](}0 MC2) MOTYXHICTIO perynsnii. EdexTuBHiCTh
JIKYBaHHs B KOJKHIA i3 TPyl OIIHIOBAJIACA 3@ MOro pe3ylbTaTaMM B IIArpynax i3 pisHUM
BXIJHUM CTaHOM peTysill. BiporiiHicTe BIIMIHHOCTEN BHM3HA4ajaacs 3 BHKOPHCTAHHAM
kpurepito CterofeHTa aist 95% nosipuoro iHTepBaty. IlokazaHO MO3UTUBHUIN BILIUB OJI0-
kartopis AII® i 6eTa-6/10KaTOPIB HE TUILKKM Ha JMHAMIKY apTepiajlbHOrO THCKY, ajle 1 CTaH
HEHPOTyMOPaIbHOL peryisuii. Mae micue 3pOCTaHHs MOTYKHOCTI PETYIIANIi 1 MOJIIMIIEHHS
Oanancy ii rutok, nepeayciM, 3 00Ky cumiaToBa-raqpHO1 JlaHku. KomOiHarist mpenapariB
T03BOJISIE IOCATHYTHU OLIBIL 3Hat61yr.uoro KIIIHIYHOTO Pe3y/lbTaTy B CyMapHO MEHIIMX 033X 1
POOUTH JIIKYBaHHS €KOHOMIYHO OUIBIL BUTITHHM.

K/TIOY0BI CJIOBA: aptepianbHa rinepreH3is, BapiaOeNbHICTh CEPLEBOTO PUTMY, CHaa-
IIPUJT Majieat, METOMPOII0I



COMBINATION OF METAPROLOL AND CONJUNCTIVE FORM OF
ENALAPRIL MALEAT AND HYDROCHLOTHIAZIDE IN SMALLER
DOSES ALLOWS ACHIEVING BETTER PHARMACO-
THERAPEUTICAL EFFECT IN MODERATE ARTERIAL
HYPERTENSION PATIENTS

Yabluchansky N.I., Kamenskaya E.P.
Kharkov National V.N. Karazin University, Central Clinical Hospital Ne 5, Kharkov

SUMMARY

The object of the present study was to evaluate the clinical effectiveness of the beta-blockers and ACE-
inhibitors treatment of hypertension patients. The group of patients included 72 persons aged from 27 to 68
(47£6,97) with a moderate hypertension remaining for 7,4+5,2 years. All patients were divided into 3
groups. The first group (27 patients) received monotherapy of the conjunctive from of enalapril and hydro-
chlorothiazide (2 tablets twice a day), the second group (10 patient) was getting metaprolol (100 mg/day
twice a day). The third group of patients received both medications simultaneously once a day. Heart rate
variability was obtained by using “Cardiolab 2000“ device. The total power of spectrum (TP, ms®) was
evaluated as A measure of the total neuro-humoral regulation. Power of spectrum in the very low (VLE, ms®),
low (LF, ms®) and high (HF, ms®) frequency areas reflected the humoral, sympathetic and parasympathetic
influences correspondently. The low and high frequency areas ratio was obtained as an index of the sym-
patho-vagal balance (LF\HF). According to the TP Value obtained in the basellne the patients were divided
into the sub-groups with a satisfactory (TP>1000 mc %) and low (TP<1000 mc %) power of the total regulation.
The treatment effectiveness in each group was evaluated by comparing its results in sub-groups with
different basal regulation status. The reliability of the discrepancies was obtained by using the Student
criterion for 95% confiding interval. Positive influence of the ACE inhibitors and beta-blockers was observed
not only in the arterial pressure dynamics but also in the neuro-humoral regulation status. The optimising
influence on the regulation systems became apparent not only as a growth of the total regulation but also as
normalization of its branch balance (first of all the sympatho-vagal balance). The combined therapy provided
more pronounced clinical result with smaller doses then the regular therapy. It also made the treatment less
expensive.

KEY WORDS: arterial hypertension, heart rate variability, enalapril maleat, metaprolol
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HAkux cneyianicmie 2omyemo
CrenianicTiB 3 JikyBanpHOI crpasu (ceptudikat H/I-111
Ne 214677 Bix 13.04.99 - crnenianshicts 6.1101 Meauruna,
7.110101 "JlikyBanbHa cripaBa')
Ha saxux ymosax, 0e i Kum M0OdICymb NPAUI0BAMU BUNYCK-
HUKU
3 JiKyBaJbHOI CIPaBH MiCIA IHTEPHATYpH B MEIUIHHX
3aKJagax 3a BCiMa JIKapChbKUMH CHELialbHOCTSAMH, 32 BHHSA-
TKOM CTOMATOJIOTI] Ta TirieHn
Ilepesazu knacuunozo ynisepcumemy
YHIBEpCHUTET PONIOHYE CTYACHTaM (aKyIbTETy MOMKIIH-
BICTb MapaieIbHO OTPUMATH 1€ OJHY BHIIY YHIBEpPCUTETCh-
Ky OCBITY 3 aJ]MiHICTPaTHBHOTO MEHEPKMEHTY, IICHXOJIOTi,
1H(pOPMATHKH, TPUKIATHOT (Hi3UKH, IHO3EMHUX MOB, TOLIO.
Tepmin naguanusn
3 miKyBaJbHOI cpaBu — 6 POKIB (3 MOMKIHBICTIO 3aKiH-
YeHHsI IO/I0BXKEHHS HaBYAHHS 3a JIIKyBAJILHOIO CIIPABOIO)
Iareprarypa 1-2 poku B XapKiBChKill akageMii MmiCIsian-
IUIOMHOT OCBITH 200 acmipaHTypa Ha (aKyJIbTeTi.
Bemynni icnumu
3a oeporcasnum 3amosenennsm - MateMaTka - ycHo — 20
OamiB; YkpaiHcbKa (pociiicbka) MOBa — IUKTAHT — 3aIiK.
3a iHOusidyanbHuM KOHMPAKmMom — KOMIUICKCHUN 1CITUT
y dopmi criBbecian
Jliyenzosanuit 0ocsaz
3 nikyBanbHOI cripasu - 60 (10 3a gep:x3amoBiIeHHIM 1 50
Ha YMOBax iHIUBIyaJbHOTO KOHTPAKTY) 0Ci0 Ha pik
Icmopuuni kopeni ma 8iopoorcennsn
Kopeni dakyiprery - kopeHi YHiBepcurery. [Ipu Bigk-
purti y 1805 p. cepen mepmmx HOTHPHOX MaB BiIIiICHHS
JIKAapChKUX 1 MEMYHMX HayK. BimaineHHs mepeTBopuiocs B
MenuaHui (akynapTeT, kUil mpoicHyBaB 115 pokis. B 1934
p. YHIBEPCUTET BiJJHOBHBCS, ajie 63 MEJUIHOTO (aKyJbTeTy.
B 1992 p. 3 HanbaHHAM HE3aJIEKHOCTI YKpaiHOO Ha pillleH-
Hsl MiHiCTepCcTBa OCBITH YHIBEPCHTET PO3IMOYaB MiATOTOBKY
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dakynomem - peanbua cuna

Buknanarote 20 1mokTopiB Hayk, mpodecopiB, 64 kaH-
IUIaTiB HayK, OOLEHTIB Ta BHKIamadiB. B acmipantypi 6
nomrykadiB. Ha mrectu kypcax HaBuaetbess 421 cTyneHTiB, y
oMy gucini 70 i3 3aKOpJOHHUX KpaiH.
Kagpeopu
® BHYTDINIHIX XBOpoO
® XipypriyHux XBOpoO
neniaTpii, akymepcTsa i riHeKoJIoTil
3aranpHOl 1 KJTIHIYHOI MaToJorii
3aranbHOl 1 KJIIHIYHOI iMyHOJOTrIl i ameproiorii
KOMIT IOTEpHHUX TEXHOJIOTIH 1 MAaTEMaTHYHOTO MOJIEIIIO-
BaHHS B MEUIIHHI
basu

BuacHi, npezcTaBiieHi BciMa (akyabTeTaMH Ta HayKOBO-
JOCHITHUMH 1HCTUTYTaMH (J1a3epHoi Oiosyorii 1 nasepHOi
MEeJUIIHY, 6i0MIOoTil) YyHIBEpCUTETY, HAYKOBI 1 MEMYHI ycTa-
HOBHU MiCTa: HAyKOBO-IOCTiHI IHCTUTYTH OXOPOHH 3I0POB’S
JUTeW 1 MiJJIITKIB, AEPMATONIOTIi Ta BEHEPOJIOTil, TpaBMaro-
yorii 1 opromenii, Jlopoxna kmiHiuHa JikapHs Nel, IlenTpa-
JbHA KIiHIYHA JikapHs NeS, mikyBaibHi 3axnmanu J[3epxuH-
cpKOTO paiiony M. XapkoBa, CanTiBCbKe MEIMYHE MiCTEUKO,
XapKiBCHKUIT rapHiI30HHUH TOCIiTaNb, iHm. IlnigHe cmiBpo-
OiTHUITBO (pakynbpTeT Mae 3 XapKiBCBKOIO MEIUYHOIO aKa-
JeMiero HICIS JUIUIOMHOT OCBITH, npodecopcbko-
BUKJIaJAalbKUHA TMOTEHIIaN SIKOI 3ay4eHUi 10 KIIHIYHOT M-
TOTOBKHM MaOyTHIX (haXiBIliB 3 MEAMITUHU.
DaKynbmemcoKa Hayka

HaykoBi mocnimkeHHs MPUCBSYEH] HallCydacHIIINM Ipo-
OyeMaM TEOPETHUYHOI 1 KITiHIYHOI MEOWIWHH, HOCATH KOM-
IUIEKCHUH XapakTep i BUKOPHUCTOBYIOTh MepeBaru KIaCH4HO-
ro yHiBepcurety. [IpuKimaan — MeAUKO-apXeOoJIOTivHI TOCTi-
JOKEHHSI y CHIBIPYXKHOCTI 3 iCTOPHUKAaMH, BUBUCHHSI OioMexa-
HiKM Ta aBTOHOMHOT HEPBOBOI PETYJIALIi KpOBOOOITY 3 MaTe-
MaTHKaMH, OpraHo30epirarodi Xipypriuti TexsHounorii 3 ¢izu-
Kamu, iHO0. 3 1995 p. BUOaeThcss HAyKOBUI METUYHHNA Kyp-
Hail aHriicbkor0 MoBoro "School of Fundamental Medicine
Journal®, peopranizoBanuii 3 2000 poxy B BicHuk Xapkis-
CHKOTO HalioHanbpHOTO YHiBepcutery im. B.H. Kapasina,
cepisi «MenunuHay. BCTaHOBIEGHI KOHTAKTH 3 BUCHHMH 1
BUKJIaJJa4aMl MeANuHHUX (akynpTeTiB yHiBepcuteTiB CILIA,
Himeyunnn, Asctpii, Typeuunsn Ta iHm. PaxympTeT miT-
pUMy€e TOBapUCHKI BiIHOCHHM 3 Kojieramu 3 JIHInpomeTpoB-
CBKOTO 1 MOCKOBCHKOTO YHIBEPCHTETIB, MEAHYHUMH BY3aMU
i HAyKOBO-JIOCHIiTHUMH iHCTUTYTaMu Ykpainu. CriBpoOiTHH-
K{ BHKOHYIOTh JOCHI/UKCHHS 3a TpaHTaMH MiXXHapOIHOTO
HaykoBoro ¢onny, HATO, Ta inm.
ITo akum npozpamam nasuarwmsvcsa cmyoeHmu

Cranmaptai nporpamu MO3 3i 30iIbIICHHIM HaBYab-
HHX TOJVH Ha QyHIAMEHTANIbHY MIATOTOBKY 3 MaTEMaTHKH i
nporpamyBanHs Ha EOM, ¢i3uku Ta iHII. NPUPOTHUYMX
npeaMeTiB. BukiamaHHS MOBHOTO O0OMIKy mpodeciiHo-
OpIEHTOBAaHMX THUCLMIUIIH Mependavae Cremianizamiio 3 Me-
HEDKMEHTY B OXOPOHI 3I0pOB’sl, MEJMYHOI MCHUXOJIOTii, Me-
nu4yHOi Gio(i3uKM, MEAWYHOI OiOMEXaHIKH, MOJEKYISPHOT
Giosorii, KIIHIYHOI 0i0XiMil, KIIIHIYHOI F€HETHUKH, KIIHIYHOL
iMyHoJIOTii, KJIiHIYHOT MikpoGiosorii, kiiHiYHOI ¢i3ioorii,
KJIiHIYHOT maTojorii Ta inm. dakyneret roTye Jikapis XXI
cTomiTTs!
Yu maemo 0oceio sunyckie nikapis

B 1998-2001 pp. BigOynucs 4OTHUPH TMEpIIi BHITYCKH.
BUMyCKHHKH Ha Jep)KaBHUX ICIIMTAaX MOKAa3aJld BHCOKHI
piBeHb 3HaHb. J[0 (akynbTeTy HAAXOAATh MO3UTHBHI BiATyKH
3 MEJIMYHUX 3aKJIaJiB, /I MPAlIOIOTh HAIlll BUITYCKHUKH.

Mu numaemocs pakyabTeToM i yHiBepcuTerom!
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