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FULLERENE C_, INCREASES TOLUENE INDUCED LEVELS OF APOPTOTIC AND NECROTIC NEUTRO-
PHILS

Palytsia L. M., Korda M. M.

Abstract. When widespread in the environment, nanomaterials can affect the human body not only by them-
selves but in combination with a large number of other chemical and biological substances and contaminants. This
poses an increased danger, since toxic effects of chemical substances are likely to be multiplied in the presence
of nanoparticles. One of the possible mechanisms of this adverse action is the adsorption of previously descry bed
toxins onto nanoparticles facilitating their transport inside the cells.

The aim of this study is to evaluate the combined effect of fullerenes (C,) and a chemical toxicant toluene on the
magnitude of formation of reactive oxygen species as well as apoptosis and necrosis of neutrophils.

Laboratory ratsreceived intraperitoneal injections of fullerene suspension (60 mg/kg), toluene (0.5 ml/kg) or tol-
uene with dissolved fullerenes. We measured changes in formation of reactive oxygen species in neutrophils using
flow cytofluorometry with dichlorofluorescein diacetate and the intensity of apoptosis and necrosis using annexin V
and propidium iodideprobes as a time series starting in hour 3 of the experiment and up to hour 72.

Statistical analysis of the results was performed in the Department of Statistical Research of Ternopil State
Medical University using applications Microsoft Excel 2007 and Statsoft STATISTICA. The results are presented as
a mean = SEM of eight experiments. The obtained values were compared using Mann-Whitney U test. Statistical
significance was set at p <0.05.

In rats that received only colloidal solution of fullerene C,, at a dose of 60 mg/kg, the cell population of neutro-
phils consisted mainly of alive cells with a small number of apoptotic and necrotic ones. In rats of this group ROS did
not change significantly compared to the levels in intact animals for the entirety of the experiment.

In contrast, the animals injected with toluene at a dose of 0.5 ml/kg, ANV* and PI* markers in peripheral blood
neutrophils significantly increased compared to the controls. For instance, in hour 3 of the experiment ANV* value in
neutrophils (indicating premature apoptosis) was 1.3 times higher than normal, reaching the maximum in hour 6 of
the study (194% of control). Maximum increase (174%) in PI* in the group Ill of experimental animals was also de-
tected in hour 6 of the study, declining after wards. After injecting the rats with toluene, formation of reactive oxygen
species in neutrophils significantly increased and was higher than control by 1.4, 2, 1.9 and 1.6 times respectively
in 3, 6, 24 and 72 hours after toxin introduction.

The maximum changes of all parameters and at all time points were detected in the group of animals that were
injected with fullerenes dissolved in toluene. In this group, production of ROS and the levels of apoptotic and ne-
crotic neutrophils significantly increased compared to animals injected only with the toxin.

Conclusion: carbon nanoparticles fullerene C,, increase the capacity of chemical toxicant toluene to increase
production of intracellular ROS and induce apoptotic and necrotic changes in neutrophils.

Keywords: fullerenes, toluene, apoptos, necros, neutrophils.

PeueHseHT — npog. Henopapa K. C.
Crartra Haginwna 02.02.2017 poky

© ManyeHko M. C.
YAK 616.33-002.44:616.61-002.3
ManyeHko M. C.
KOrHITUBHO-BIXEBIOPAJIbHA KOPEKLUIA
KAPAIOBACKYNAPHOIO PU3SUKY: OLIHKA E®PEKTUBHOCTI Y

NAUIEHTIB 3 HEBPOTUYHUMU PO3JIALAMU
JoHeubKunii HauioHaNbHUN MeanYHu yHiBepcuTteT (M. KponnBHuubKnin)
XapkiBcbka MeauyHa akagemis nicngaauniomMHor oceitu (M. Xapkis)
nikdirektor@ukr.net

JocnigXXeHHS BUKOHAHO Y MeXxax HaykoBO-O0Chi4-
HUX poBIT kKadenpu ncmxotepanii (3aB. — Npod. Mu-
xarnnos b.B.), kadenpu ciMmenHoi MmegmumHmn, HapoaHOI
Ta HETPAOMUINHOT MeaLUMHW, CaHONOrIi (3aB. — Npod.
LWknap C.M.) «O6rpyHTyBaHHS, po3pobka Ta OLjiHKa
edeKTMBHOCTI MEeTOAIB HEMeLNKAMEHTO3HOI KOpekL,i
NCUXOCOMATUYHUX PO3NafiB Ta MCUXOrEHHUX 3axBo-
ploBaHb Ha MEPBUHHOMY PiBHI HAOAHHA MeOuyHOI A0-
nomoru HaceneHHo» (2014-2016 p.) Ta € pparMeHTOM
HayKkoBOi kBanidikaujiiHoi po6oTn aBTOpA.

BeTyn. JocnioxeHHs, CnNpAMOBaHi Ha YyA0CKOHa-
JNIEHHSA MeMKO-NCUXONIOMNYHOr0 MOHITOPUHIY, PaHHbLOI
[iarHOCTUKW, iHOMBIQyanisauilo pUsnKOMETPUYHUX Nia-

xoaiB € aktyanbHumn [1-3, 10,13], ockinbkn 3rigHO Ao
iICHYIOUMX YSIBNEHb, LKA ouiHKM pn3unky «SCORE» npu-
3HavyeHa AN NPOrHO3yBaHHA CMePTESNbHOMO (KopoHap-
HOrO Y41 HEKOPOHAPHOI0) 3aXBOPIOBAHHSI B HaMOMMXKYi
10 pokiB. Toai K B MONOAOMY BiLli TEXHOMNOTIS OLiHKN
KBP HOCKTb NpOCNEeKTUBHUIA XxapakTep. |, He AnBASYUCH
Ha MEHLLY TOYHICTb, HiX Y CTapLUnX BIKOBUX rpynax, Tex-
HOJIOrisi JO3BOJISE HA PiBHI NEPBUHHOI JTAHKN HAaLaHHSA
MeaMYHOI A0NOMOru iHAWBIAyanisyBaTn 3acobu Ljinbo-
BOI Npo@dinakTukm kapaioBackynspHux nogin [10-13].
MeTta pocnipkeHHs nondrana y BMBYEHHI edek-
TUBHOCTI KOFHITUBHO-6ixeBiopanbHOi KopekLii cepen
naujeHTiB 3 nigsueHnm KBP 3a HassBHOCTi rOCTPUX He-

BicHuk npo6nem Gionoriti meanunum — 2017 — Bun. 1 (135)

165



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEOULUMHA

BPOTMYHMX po3naais (FHP) Ta HEBPOTUYHKMX pO3nasis 3
3aTskHUM nepebirom (H3PM).

006’ekT i MmeToau AocCnimKeHHs. Y OOCNiOXeHHi
3agisani 23 nauieHTie 3 THP Ta 18 nauieHTiB 3 HEBPOTUY-
HUMW PO3Nnagamu 3 3aTskHUM nepebirom [7-9], y akmnx
KNiHiKo-nabopaTopHO BM3HAYeHa HasBHICTb MiaBULLE-
Horo KBP 3a wkanoto «SCORE» (Systematic Coronary
Risk Evaluation) [1,12,13]. 3acTtocyBaHHsl uj€i MeTo-
Ovkn nependayvano ypaxyBaHHs Biky, CcTaTi, HAssBHOCTI
naniHHA, PiBHSA apTepiasbHOro TUCKY Ta iHWWX | nepes-
6avasno MOXJIMBICTb EKCTPaNONsLii MOXINBOrO PU3nKy
Ha cTapwuii Bik [1,13]. BukopucTtaHHsa npuHumnie KBK
B Moaenax ¢akTopHoro 3HmxeHHa KBP peanisosBaHo
3 ypaxyBaHHSIM €MOLNHOI, KOMHITUBHOI, COMaTMYHOI,
KOHTEKCTyaNlbHOI (CepenoBulle, yMOBU), MixXocobuc-
TiCHOI Ta NOBEeAIHKOBOI ckNnanosux [4-6]. Lie mpossonnno
cTpykTypyBaTtn popmn ta metoan KBEK Ha nocnigoBHUX
etanax KBK: 1) BCTynHOI YyaCTnHU (BIiZKPUTICTb Ta Big-
BEPTICTb Y CMiNIKyBaHHi, cniBnpaus Ta CniBpobGiTHULTBO
NpW OAHOYACHIM BU3HAYEHOCTI TPWMBASIOCTI Tepanes-
TUYHNX CECIl), 2) O3HANOMIEHHS NaLiEeHTa 3 KOrHITUB-
HO-BixeBiopanbHO Moaenno (6a3oBa YacTuHa OOCHi-
IDKEHHS, 3’ICYBaHHSA B3aEMO3B’A3KIB MiX NOBELIHKOO,
OymMKaMu, NoYyTTaAMM, cuTyauieto), 3) OCBITHbO-KO-
pekuiiHa YacTuHa (PO3TIyMaYeHHS MauieHTy ICHYIYOI
npobnemu y TepmiHax KBK), 4) dopmMyBaHHS BigvyTTS
BMNEBHEHOCTI Ta Hapfii y nogonaHHi icHyto4oi npobne-
MW (BCTAHOBJIEHHS 3BOPOTHOIO 3B’A3KY, GOPMYBaHHS
OPYXHOi atmocdepn).

McuxoTepaneBTnyHMIA BNAMB Ga3yBaBCs Ha HasiB-
HOCTIi KOHKpeTHOoro daktopy KBP (rinognHamii, Hagmip-
HOI Macwu Tina, apTepiasnbHOI rinepTeHsii, TIOTIOHONasH-

HS1), O BU3HA4aBCH (CNPUMAaBCS) Yy SKOCTI ICHYIOYOI
(noBepnjHkoBoi) npobnemu. Mpu UbOMY, HasIBHICTb Y
nauieHTa ogHoro i3 TMnonoriyHux eapiaHtie HPMC (3i
BNACTUBUMU OJI9 KOXHOMO i3 HMUX MOYyTTiB) BU3Hava-
na iHguBigyanisauilo BnacHe crnpsaMoBaHOCTI nNpouecy
KBK. TpuBanictb ceaHcy KoxHOro i3 ceaHcis KbK — no
50 xB., 3 NOBTOPOBAHICTIO 1-2 pa3u Ha TUXAEHb Brpo-
noBX 2-3 Mmicau,iB.

Ona ouiHkn edekTnBHocti KBK 6yno 3aiicHeHo
CMiBCTaBNEHHS [OWHaMiKW, B pPe3ynbTati JiKyBaHHS,
4aCcTOTW OiarHOCTYBaHHS OCHOBHMX NCUXONATONONYHUX
CUMMTOMIB, WO XapakTepuayloTb MNCUXOEMOLLNHNMI
CTaH NauieHTiB (CaMOOLHK/ CaMONoYyTTHd, akTUBHOCTI
Ta HacTpoto 3a metoamkoio CAH, piBHS 0COBUCTICHOT
Ta peakTUBHOI TPMBOXHOCTI 3a wwkanot Cninbeprepa-
XaHiHa, piBHA HEMPOTU3MY 3a AaHMMU ONUTYBaJSIbHUKA
AnseHka). JocniopkeHHa BMKOHAHO 3a CTaHOAPTU30-
BaHOIO Mporpamoio 36MpaHHs, HAKOMUYEHHS NEePBUH-
HUX JaHMX Ta aHanidy pesynbraTiB. [1py BUKOHaHHI 00-
CNiOXEHHA 3aCTOCOBAHO BiOOMI Ta LUMPOKO BXWBaHI
KJiHIKO-CTaTUCTUYHI Ta KNiHiKO-iHpOopMauinHi meToan:
aHaMHECTUYHMNIN KiNnbKicCHWUI aHani3 [11], BapiauinHa
CTaTUCTMKA, IMOBIPHICHMUIA PO3MNOAIN KIHIYHMX O3HaK
3 OLHKOI0 O0CTOBIPHOCTI OAEPXKaHMUX PEe3ynbTaTiB, iH-
dopmauiiHmin aHania [11].

PeaynbraT gocnigXXeHHs Ta 1IX 0OroBOpeHHs.
EdekTneHicTb 3acTocoBaHoi KBK cepen 23 naujeHTis 3
"'HP xapakTepuaysanach (Tabn.):

- JOCTOBIPHMM 3MEHLLEHHAM KiflbKOCTi OCiO 3i 3HU-
XXEHUM pPiBHEM CaMOMNoYyyTTS (BigMOBIAHO, 00 NiKyBaHHSA
—(78,3+8,6)%, nicna — (47,8+10,4)%, p<0,05) npu 36e-
PEeXeHHi PiBHS BMPA3HOCTI LbOro akLenTop-iHankaTopa

Tabnuug.

AuvHamika BiaxuseHb NOKa3HUKIB NCUXOEMOLLINHOro CTaHy Ha eTarnax 3acToCyBaHHSA

KOrHiTUBHO-0ixeBiopanbHOI Tepanii 0cié Mon0Aoro Biky 3 HEBPOTUYHUMM pPO3iagamMu

(rocTpumm Ta 3aTAHKHUMMN)

MauieHTn 3 NKBP y noegHaHHi 3 THP MauieHTn 3 NKBP y noegHaHHi 3
No (®n=23) HP3I (*n=18)
n/n flokazHmkm . . ) ) nicns niky-
[0 NiKyBaHHS nicns nikyBaHHs [0 NiKyBaHHS BaHHS
1 2 3 4 5 6
B, 6anu 3,62+0,16 3,59+0,12 3,91+0,10 3,82+0,13
An, oci6 18 11 16 8
P+m,% 78,3+8,6 47,8+10,4° 88,9+7,4 44.4+11,77
1. CamonouyTTs B_,on 0,667 0,667 0,722 0,704
o 0,522 0,681 0,642 0,687
h_. 6iT 0,490 0,377 0,410 0,372
ler %0 22,9 9,4
B, 6anu 3,60+0,14 3,21+£0,13 4,11+0,22 3,42+0,19
An, oci6 15 12 13 8
P+m, % 65,2+9,9 52,2+10,4 72,2+10,6 44,4+11,77
2. HacTpii B_,oa4 0,706 0,627 0,800 0,667
o 0,460 0,673 0,581 0,704
h_, 6iT 0,515 0,385 0,455 0,357
ler % 25,3 21,7
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B, 6ann 4,0+0,10 4,1+0,13 4,1+0,12 3,9+0,10
An, oci6 19 11 17 12
Pxm, % 82,6+7,9 47,8+10,42 94,4+5 4 66,7+11,12
3. AKTUBHICTb B_,on 0,800 0,820 0,800 0,780
lo 0,339 0,608 0,244 0,520
h_ ., OIT 0,529 0,437 0,497 0,491
lee, % 17,5
B, 6anu 32,1+0,19 30,4+0,23 44,0+0,21 39,3+0,32
An, oci6 9 5 11 6
Pxm, % 39,1+10,2 21,7+8,6 61,1+x11,5 33,3%+11,12
4. PeakTnBHa TPMBOXHICTb B_,on 0,711 0,667 0,978 0,867
o 0,278 0,145 0,598 0,711
h_., 6iT 0,514 0,404 0,444 0,350
e % 21,4 21,2
B, 6anu 51,0+0,17 49,2+0,26 39,3+0,19 41,4+0,31
An, oci6 11 5 12 7
Pxm, % 47,8+10,4 21,7£8,67 66,7111 38,9+11,52
5. | OcobucTiCHa TPMBOXHICTb B, OA 1,133 0,918 0,867 0,911
o 0,542 0,200 0,578 0,646
h_, 6iT 0,479 0,464 0,457 0,407
ler % 3,1 10,9
B, 6anu 24,0+0,11 24,1+0,10 25,2+0,15 25,1+0,18
An, ocib 13 11 10 8
Pxtm, % 56,5+10,3 47,8+10,4 55,6+11,7 44,4117
6. HerpoTuam B_,on 0,667 0,667 0,640 0,640
o 0,377 0,319 0,356 0,284
h_. 6iT 0,531 0,526 0,530 0,516
le, % 0,9 2,7
. H_ ., 6iT 2,567+0,009 2,215+0,025% 2,384+0,019 2,121+0,0322
Y uinomy
lee, % 13,7+2,3 11,0+2,4

MpumiTtka:  — nocToBipHi BiaMiHHOCTI (P<0,05) oo Ta nicns KBK; B — BMpa3HicTb 03HakW; An — aBCoNIOTHA KiNbKiCTb NaLiEHTIB 3 AiarHOCTUYHO
3HaYVMKM piBHEM; P£m — yacToTa fjarHoCTyBaHHa; B — CTaHAapTU30BaHUM iHAEKC KIiHIYHOI BUPA3HOCTI; |, — IHAEKC KNiHiYHOT peanisauii; h . —

KNiHIKO-EHTPOMINHUI NMOKa3HWK BIANOBIAHOIO akuenTop-iHavkaropa; |l .

(oo nikyBaHHsa — (3,62%0,16) 6., nicna — (3,59+0,12) 6.,
p>0,05. BignoBigHoO, 3MEHLUMBCS CTaHAAPTU30BaHWM iH-
[EeKe KIiHIYHOI BUpasHOCTi akuenTop-iHavkaropa (B ) Ta
3pic iHaekc kninivHoT peanisadi (1,,) THP, wo sabesne4u-
110 [OCArHeHHs epeKTUBHOCTI KOPEKLi Ha piBHI 22,9%);

- T@HAEHLJEI0 00 3MEHLUEHHS KiNlbKOCTi 0Ci6 3i 3HKN-
XXEHUM PIBHEM HacCTPOIO (BiAMOBIAHO, OO0 NiKYBaHHA —
(65,2+9,9)%, nicna - (52,2£10,4)%, p>0,05) Ta 3meH-
LIEHHAM BMPA3HOCTI UbOro akuenTtop-iHaMkaTopa 3
(3,60+0,14) 6. no (3,21+0,13) 6., p<0,05. BignosiaHo,
3MeHwuBcsa Ha 9,0-10,0% cTtaHaapTU30BaHUN iHOEKC
KNiHi4HOT BMpasHOCTI akuentop-iHaukatopa (B ) Ta
NpPaKkTUYHO BABIYI 3PIC iHOEKC KIiHiYHOI peanisauii (l)
MHP, wo y niacymky NposiBUAOCH 3MEHLUEHHSM KIiHIKO-
EHTPOMINHOrO NOKa3HMKa LbOro akuenTop-iHamkaTopa
(h_,,) y rpyni naujeHTis 3 T'HP; 3abeaned4eHo 4ocArHeH-
HA ePEKTUBHOCTI KOpekLii Ha piBHI 25,3%;

- OCTOBIPHUM 3MEHLLEHHAM KiNlbKOCTi OCiO 3i 3HU-
XXEHUM piBHEM OyOeHHOI akTUBHOCTI (BiANoOBiAHO, 00 Ni-
KyBaHHs — (82,6%7,9)%, nicna — (47,8+10,4)%, p<0,05)
npu 36epexeHHi BUPa3HOCTI LUpOro akuenTop-iHanka-
Topa (mo nikyBaHHsa — (4,0+0,10) 6., nicna — (4,1+0,13)
6., p>0,05). BianoBigHoO, NPakTU4YHO HE 3MIHNBCS CTaH-

— iHOEKC KNiHiYHOT edekTMBHOCTI 3acTocyBaHHA KBK.

[0apTU30BaHWUI iIHOEKC KIiHIYHOT BMPA3HOCTI akuenTop-
iHovkaTopa (B ) Ta 3pic inaekc KiHivHoi peasnisauii (I,,)
MHP, wo y niacymKy nposiBUNoChb 3POCTaHHAM KIiHIKO-
EHTPOMIMHOro NoKa3HuKa LpOoro akuenTop-iHaukaTopa
(h,,) y rpyni nauienTis 3 F'HP Ta 3abGesne4nno pocar-
HEeHHS ePEeKTMBHOCTI KopekLii Ha piBHI 17,5%;

- TEHOEHLE 10 3MEHLLEHHS YacToTW 0OCib 3 BUCO-
KM Ta OyXe BUCOKUM PIBHEM PeaKTUBHOI TPUBOXHOC-
Ti (BignoBigHo, Ao nikyBaHHsa — (39,1+£10,2)%, nicnga —
(21,7%8,6)%, p>0,05) Ta 3MEHLUEHHS BUPA3HOCTI LIbOro
akuenTop-iHamkaTopa 3 (32,1+0,19) 6. oo (30,4+0,23)
6., p<0,05. BignoBigHO, 3MEHLIMBCA CTaHOAPTMU30Ba-
HWUI IHOEKC KMiHIYHOT BMPa3HOCTI akuenTop-iHankaTopa
(B,,) Ta iHoekc kniHiyHoi peanisauii (I,,) THP, wo npo-
SIBUIOCh TAKOX Y ABOKPATHOMY 3MEHLLEHHI KNiHIKO-eH-
TponiiHoro nokasHuka (h, ) y rpyni nauieHTis 3 N'HP
nicnsa nikyBaHHA Ta 3ab6e3nedynno AOCArHeHHs edek-
TUBHOCTI KOpeKLi Ha piBHi 21,4%;

- JOCTOBIPHMM 3MEHLLEHHSIM KiflbKOCTi 0Cib 3 BUCO-
KUMUK PIBHSIMU OCOBOUCTICHOT TPMBOXHOCTI (BigMnoBiaHo,
0o nikyBaHHa — (47,8+10,4)%, nicna — (21,7£8,6)%,
p<0,001) Ta BMpPa3HICTIO LbLOro akuenTop-iHaukaTopa
(BignosigHo, 0o nikyBaHHsA (51,0+0,17) 6. no (49,2+0,26)
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Puc. EdpekTuBHicTb (%) KOrHiTUBHO-GixeBiopanbHOi Tepanil
y nauieHTIB 3 NiABULLEHUM KapAioBacKyNAPHUM PU3UKOM:
AVHaMika 3MiH aKLenTop-iHAVKaTOPiB NPy rocTpMx Ta 3a-
TSOKHUX HEBPOTUYHUX po3napax.
6., p<0,05. BignosigHo, 3MiHMBCS CTaHOAPTU30BaHWUM
iHOEKC KNiHIYHOT BMPa3HOCTI akuenTop-iHankartopa (B )
Ta BOBIYI 3MEHLIMBCA iHOEKC KIiHiYHOI peanisauji (l.,)
HP, wo y niacymMKy nNpOSiBUNOCH 3HMXKXEHHAM KIiHIKO-
EHTPONINHOro MOKa3HMKa LbOro akuenTop-iHaukaTtopa
(h,s,) Y TPYNi nauieHTis 3 MHP Ta 3a6e3ne4mio AoCArHeH-
HS1 ePEKTUBHOCTI KOPEKL,i nwe Ha piBHi 3,1%;

- TEeHOEHLjE0 A0 3MEHLLEHHS KinbKOCTi ocib 3 aja-
FHOCTMYHO 3HA4YMMUM MiABULLEHVM pPIiBHEM HENPO-
TM3my (BignoBigHO, OO0 nikyBaHHA — (56,5%+10,3)%,
nicna — (47,8+10,4)%, p>0,05) Ta cTabinbHo BU-
Pa3HICTIO LbOro akuentop-iHankaropa (40 NiKyBaHHS
- (24,0£0,11) 6., nicna — (24,1+1,0) 6., p>0,05. Big-
MOBIOHO, HE 3apPEECTPOBAHO MO3UTUBHOI AMHAMIKM Ta
edeKTy KOpeKLii piBHS HENPOTU3MY.

EdexkTnBHICTb  3aCTOCOBaHOi  KOrHITUBHO-6iXeBi-
opanbHoi Tepanii cepen, 18 oci6 3 nigBuweHum KBP
Ha TNi HEBPOTUYHMX PO3NaAiB 3 3aTXKHUM nepebirom
(aune. Tabn.) xapakTepulyeTbCs:

- [OCTOBIPHUM 3MEHLLUEHHAM KilbKOCTi OCi0 3i 3HU-
KEHVM PIBHEM CaMOroYyyTTd (BiANOBIAHO, A0 NiKyBaHHSA
—(88,9%7,4)%, nicna — (44,4+11,7)%, p<0,05) npwu 36e-
PEeXeHHi PiBHSA BMPA3HOCTI LbOro akLenTop-iHaukaTopa
(oo nikyBaHnHsa — (3,91+0,10) 6., nicna — (3,82+0,13) 6.,
p>0,05. BignoBigHO, 3MEHLLMBCS CTaHAAPTU30BAHUN iH-
[eKe KIiHiYHOI BUPa3HOCTI akuenTop-iHavkaropa (B ) Ta
3pic iHaekc KniHivHoi peanisauii (I,,) HP3I, uio 3abesne-
YN0 [OCArHEHHS e(PEeKTUBHOCTI KOpeKLii Ha piBHI 9,4%);

- NOCTOBIPHUM 3MEHLLIEHHSIM KiflbKOCTi OCi6 3i 3HW-
XEHUM pPIiBHEM HACTPOIO (BiAMNOBIAHO, A0 JiKyBaHHS
- (72,2£10,6)%, nicna — (44,4%11,7)%, p<0,05) Ta
3MEHLLEHHAM BMUPA3HOCTI LbOro akuenTop-iHankaropa
3(4,11+0,22) 6. no (3,42+0,19) 6., p<0,05. BignosigHo,
3MeHLwmBcs Ha 19,0-20,0% cTtaHaapTU30BaHWM iIHOEKC
KNiHIYHOI  BMPA3HOCTI akuentop-iHavkatopa (B_) Ta
npaxkTuyHo 1,4 pasm 3pic inaeKc KniHivHoT peanisauii (1,;)
MHP, wo y niacymMmky NnposiBUIOCH 3MEHLLEHHAM KJTiHIKO-
EHTPOMINHOro NMOKa3HMKa LpbOro akuenTop-iHankaTtopa
(h_,.) y rpyni naujenTis 3 HP3I1; 3a6eane4eHo NoCArHeH-
H$1 ePeKTUBHOCTI KopekLii Ha piBHI 21,7% (puc.);

- IOCTOBIPHUM 3MEHLLEHHAM KiNlbKOCTi 0CiO 3i 3HK-
XXEHWM piBHEM BYAEHHOI aKTUBHOCTI (BiANOBIAHO, A0 Ni-

KyBaHHS — (94,4%5,4)%, nicna — (66,7+x11,1)%, p<0,05)
npun 36epexeHHi BUPa3HOCTI LbOro akuenTop-iHaMka-
Topa (mo nikyBaHHs — (4,1+0,12) 6., nicna — (3,9%0,10)
6., p>0,05). BignoBigHO, NPaKTUYHO HE 3MiHMBCS
CTaHOAPTM30BAHUM IHOEKC KIiHIYHOI BMPa3HOCTI ak-
uentop-iHaukatopa (B ) Ta BABiYi 3piC iHAEKC KITiHIY-
Hoi peanisauii (l.,) HP3I, Wwo y niacymky npossunnock
caTiNbHUMM PIBHAMU KJTiHIKO-EHTPOMIAHOrO Noka3HuKa
uboro akuentop-iHamkatopa (h) y rpyni nauieHTis
Ta 3a0e3neynno A0CArHeHHst e(PEeKTUBHOCTI KOPEKLi
nuue Ha piBHi 1,3%;

- OOCTOBIPHMM 3MEHLUEHHSIM 4acToTu ocib 3 BU-
COKMM Ta [yXe BWUCOKUM PIBHEM pPeakTUBHOI Tpu-
BOXHOCTI (BiZNOBIAHO, A0 NikyBaHHA — (61,1+11,5)%,
nicna — (33,3+11,1)%, p<0,05) Ta 3MeHLUEHHS BMPa3-
HOCTI UpBOro akuenTtop-iHomkatopa 3 (44,0+0,21) 6.
no (39,3+0,32) 6., p<0,05. BignoiaHO, 3MeHLIMBCS
CTaHOAPTM30BaHUN IHAEKC KIIiHIYHOI BMPA3HOCTI ak-
uentop-iHaukatopa (B ) Ta iHAeKc KNiHivHOT peanidalyi
(l5) HP3I, wo nposasunock Takox Y 3MEeHLIEHHI KJliHi-
KO-eHTponiiHOro nokasHuka (h,, ) y rpyni nauieqris 3
HP3IM nicna nikyBaHHA Ta 3abe3ne4ynsio OOCArHEHHS
edEeKTUBHOCTI KOpeKL;ii Ha piBHI 21,2%);

- OCTOBIPHMM 3MEHLLEHHSM KiflbKOCTi 0Ci6 3 BUCO-
KM PIBHSIMU 0COBUCTICHOT TPMBOXHOCTI (BiANOBIAHO,
[0 nikyBaHHA — (66,7+11,1)%, nicna — (38,9+11,5)%,
p<0,05) Ta BMpa3HICTIO UbLOrO akuenTop-iHaMKa-
Topa (BimnoBsigHO, mo nikyBaHHA (39,3+0,19) 6. mo
(41,4%+0,31) 6., p<0,05. BignoBigHO, 3MiHMBCSA CTaH-
0AapTN30BaHNIM IHAEKC KANiHIYHOT BUPA3HOCTI akLenTop-
iHovkaTopa (B ) Ta 3pic inaekc kniHivHoi peanisaduii (1)
HP3IM, Wwo y niacymky NposiBUNOCH 3HMXEHHSM KITiHIKO-
EHTPONINHOIrO NOKa3HMKa LbOro akuenTop-iHankaTopa
(h,,.) Y rpyni nauiexTie 3 HP3I1; 3abesneyeHo nocar-
HEeHHS ePeKTUBHOCTI kopekLii Ha piBHi 10,9%;

- TEHOEHLIE A0 3MEeHLIEeHHs KinbkocTi ocid 3 gia-
FHOCTUMYHO 3HAYMMUM MiABULLEHUM PIBHEM HENPO-
TM3My (BignoBigHO, OO nikyBaHHA — (55,6+11,7)%,
nicna — (44,4+11,7)%, p>0,05) Ta 3pOCTaHHAM BU-
Pa3HOCTI LUpbOro akuenTop-iHamkartopa (40 NikyBaHHS
- (25,2+0,15) 6., nicna - (25,1+0,18) 6., p>0,05. Big-
MOBIOHO, HE 3aPEECTPOBAHO NMO3UTUBHOI ANHAMIKM Ta
edeKTy Bif, KOpeKLji PiBHS HENPOTU3MY.

BucHoBku. Cepep, ocib 3 nigsuwieHnm KBP ta THP
HanbinbLw edpekTnBHMM BusBmuacs Brinve KBK Ha nigsn-
LLLEeHHS PIBHA HACTPOIO Ta caMonoyyTTs; y uinomy KBK
XapakTepuadyBanach y3araJlbHeHUM Nokas3HUKOM edek-
TUBHOCTI Ha piBHi (13,7%£2,3)%. Cepep, ocib 3 nigsuLle-
HUM KBP Tta HP3I1 Hanbinbw epeKkTMBHUM BUSIBUBCS
BnNAvB KBK Ha 3pOoCTaHHS pPiBHA HACTPOIO Ta 3HMXKEHHS
PiBHA peakTMBHOI TPUBOXHOCTI; Yy Linomy KBK xapakTe-
pu3yBanach y3arajsbHEHUM MOKa3HMKOM e(PEKTUBHOCTI
Ha piBHi (11,0£2,4)%.

OTxe, cenektmBHO-gudepeHuiioBaHunii Brnnve KBK
cepen nauieHTiB 3 nigpuweHnm KBP, komopbigHum 3
HEBPOTUYHMMMK PO3nagamMu L03BONSE 3abeanevyBaTu
MEANKO-MCUXONOTIYHY CKNaaoBy 3HMXKEHHSA KBP.

MepcnekTuemn nopganbLunx [OCIig)XeHb
MoB’A3aHi 3 BMBYEHHAAM OCOOGNBOCTEN MeOuKo-Ncu-
XOJOriYHOro cynpoBoAy naujieHTiB 3 niasuweHnm KBP,
KOMOPOBIAHMM 3 iHLUIMMWN HENCUXOTUYHMMU PO3Nnagamu
ncuxiyHoi cepum.
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YAK 616.33-002.44:616.61-002.3

KOrHITUBHO-BIXEBIOPAJIbHA KOPEKLUIA KAPOIOBACKYNIAPHOIO PU3UKY: OLLIHKA EdDEKTUB-
HOCTI Y NALIEHTIB 3 HEBPOTUYHUMU PO3JNTAOAMU

MaH4yeHko M. C.

Pesilome. Y pocnipxeHHi 23 naujenTis 3 THP 1a 18 — 3 HP3I1 Ta koMop6igHMM 3 MigBULLEHUM KapaioBacKy-
napHUM puankom 3actocoBaHo KBEK. Cepep, oci6 3 nigeuweHm KBP ta THP Hainbinbll epekTmBHMM BUSIBUBCS
BnamB KBK Ha nigBuLLeHHs piBHIB HACTPOIO Ta camonoyyTTs; y uinomy KBK xapaktepmadyBanach y3arajibHEHUM NO-
KasHMKOM edekTUBHOCTI Ha piBHi (13,7+2,3)%. Cepep, oci6 3 nigsuweHnm KBP ta HP3IM Hanbinbl edbekTuBHUM
BusiBnBecH Bnane KBK Ha 3pOCTaHHS piBHS HACTPOIO Ta SHUXKEHHS PIBHA PEaKTUBHOT TPMBOXHOCTI; Y Linomy KBK xa-
pakTepu3yBanachk y3arajibHeHUM NOKa3HUKOM ePeKTUBHOCTI Ha piBHi (11,0+2,4)%. OTxe, cenekTmBHo-aAndepeH-
uinoranuin Bnnme KBK cepep nauienTis 3 nigsuieHmMm KBP, koMop6iaH1UM 3 HEBPOTUYHUMM PO3nafamMmn 403BONSE
3abe3neyvyBaT MeaunKo-NCUXonoriyHy cknaaoBy 3HMXeHHs KBP.

Knio4yoBi cnoBa: MmegmyHa Ncuxonorisi, KapOioBacKynspHUA pU3nK, KOrHITUBHO-6ixeBiopasibHa KOpeKL;ist.

YOK 616.33-002.44:616.61-002.3

KOrHUTUBHO-BUXEBUOPAJIbHAAA KOPPEKUUA KAPAUWOBACKYNAPHOIO PUCKA: OLEHKA
9DDEKTUBHOCTU Y NALMEHTOB C HEBPOTUYECKUMMU PACCTPOUCTBAMU

MaHyeHko H. C.

Pesilome. B nccnepoBaHum 23 naumMeHTOB C OCTPbIMU HEBPOTUYECKUMK paccTponcTeamu (OHP) 1 18 — ¢ He-
BPOTMYECKMMN PACCTPONCTBAM C 3aTsXHbIM TedeHreM (HP3T), komopbuaHbiMu ¢ noBbilleHHbIM KBP npumMeHeHa
KBK. Mo pedynbraTtam neyeHuns BbISBIEHO, YTO cpeaun nuy, ¢ noBbiweHHbIM KBP 1 OHP Hanbonee adpdekTnBHbIM
6bin0 BnusHMe KBK Ha noBbilleHne ypoBHel HacTpoeHus n camodyBcTBuS; B LenoM, KBEK xapakTepusoBanach
0606LWEHHBIM NokadaTenemM adpdekTUBHOCTM Ha ypoBHe (13,7%2,3)%. Cpeaun nuy, ¢ nosbiweHHbIM KBP 1 HP3T Ha-
nbonee adpdeKkTUBHbIM 3apernctTpmpoBaHo BnusHue KBK Ha Bo3pacTaHue ypOBHSA HACTPOEHUS N CHUXEHUS YPOB-
HSl peakTUBHOW TPeBOXHOCTY; B LenoM, KBK xapakTepunaoBanacb 06006LLEHHBIM nokasatenem ahpdekTUBHOCTU Ha
ypoBHe (11,0£2,4)%. MpoaeMoHCTPUPOBaHO, 4TO cenekTneHo-anddepeHumpoBaHHoe BnvsaHue KBK cpeam naum-
€HTOB C MNoBbIleHHbIM KBP, KOTOpbIii KOMOPOUAEH C HENCUXOTUYECKMMU PACCTPOMCTBaAMM NMCUXMYECKON chepbl,
B YyacTHocTu OHP 1 HP3T, no3BonseT obecneymBaTb MeANKO-NCUX0N0rMYeckyto COCTaBNSAOLLYO CHMXeHnsa KBP.

KnioueBble cnoBa: MeauUMHCKas NMCUXONOTMUS, KapAMOBACKYNSIPHBIA PUCK, KOTHUTUBHO-OMXEBMOpPabHas
KOppeKuus.

UDC 616.33-002.44:616.61-002.3

COGNITIVE-BEHAVIORALCORRECTIONOFCARDIOVASCULARRISK: ASSESSMENTOFEFFECTIVENESS
IN PATIENTS WITH NEUROTIC DISORDERS

Panchenko M. S.

Abstract. The paper represents the study of 23 patients with acute neurotic disorder (AND) and 18 patients
with neurotic disorder of lingering course and comorbid with increased cardiovascular risk while applying cogni-
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tive-behavioral correction (CBC), in which the presence of increased cardiovascular risk according to «<SCORE»
(Systematic Coronary Risk Evaluation) was determined clinical laboratory. The application of this method involved
consideration of age, sex, smoking habit, blood pressure levels and other, provided the possibility of extrapolating
the possible risk to senior age. Implementation of cognitive-behavioral correction principles in models of factor
reduction of cardiovascular risk was realized with considering the emotional, cognitive, somatic, contextual (envi-
ronment, conditions), interpersonal and behavioral components. This enabled to systematize the forms and meth-
ods of cognitive-behavioral correction on its consecutive stages: 1) introductory part (openness and frankness in
communication, cooperation and partnership in the simultaneous certainty of the therapeutic sessions duration); 2)
familiarize the patient with the cognitive-behavioral model (basic part of research, clarification of linkages between
behaviour, thoughts, feelings, situation); 3) educational-corrective part (interpretation of the patient’s present
problem in terms of cognitive-behavioral correction); 4) developing the sense of confidence and hope in overcom-
ing the problem (establishing of feedback, formation of friendly atmosphere).

In persons with acute neurotic disorder the effectiveness of cognitive-behavioral model was characterized by:
significant reduction in the number of people with lower general state level (correspondingly, before treatment —
(78.3%8,6)%, after — (47.8+10.4)%, p<0.05) while maintaining the level of severity of this acceptor-indicator (before
treatment — (3.62+0.16) b., after — (3.59+0.12) b., p>0.05, which provided achieving of correction effectiveness at
the level of 22.9%; decreasing in the number of individuals with lower mood level (correspondingly, before treatment
— (65.2+£9.9)%, after (52.2+10.4)%, p>0.05) and reduction of this acceptor-indicator severity (3.60+£0.14) b. to
(3.21%£0.13) b., p<0.05; the tendency towards reduction of the frequency of individuals with high and very high level
of reactive anxiety (respectively, before treatment — (39.1+10.2)%, after (21.7+8.6)%, p>0.05) and the decrease in
severity of this acceptor-indicator (32.1+0.19) b. to (30.4+0.23) b., p<0.05.

In individuals with neurotic disorder of lingering course the effectiveness of cognitive-behavioral correction
was characterized by: significant reduction in the number of people with lower level of mood (correspondingly,
before treatment — (72.2+10.6)%, after (44.4%£11.7)%, p<0.05) and reduction of this acceptor-indicator severity
(4.11£0.22) b., to (3.42+£0.19) b., p<0.05; significant decrease in the frequency of individuals with high and very
high level of reactive anxiety (respectively, before treatment — (61.1+11.5)%, after (33.3x11.1)%, p<0.05) and
the decrease in this acceptor-indicator severity (44.0£0.21) b. to (39.3+0.32) b., p<0.05; significant reduction in
the number of people with high levels of trait anxiety (correspondingly, before treatment — (66.7+11.1)%, after —
(38.9%111.5)%, p<0.05) and severity of this acceptor-indicator (correspondingly, before treatment (39.3+0.19) b.
to (41.4%£0.31) b., p<0.05.

Among the patients with increased cardiovascular risk and acute neurotic disorder the most effective influence
of cognitive-behavioral correction was observed at increasing levels of mood and general state; in whole, cognitive-
behavioral correction was characterized by generalized efficiency level indicator (13.7+2.3)%. Among the patients
with increased cardiovascular risk and patients with neurotic disorder of lingering course the most effective influence
of cognitive-behavioral correction was determined at increasing levels of mood and the decrease in the level of
reactive anxiety; thus, the cognitive-behavioral correction was characterized by generalized efficiency indicator
at the level of (11.0£2.4)%. Therefore, selective-differential influence of cognitive-behavioral correction among
the patients with increased cardiovascular risk, comorbid with neurotic disorders enables to provide medical and
psychological component of cardiovascular risk decline.

Keywords: medical psychology, cardiovascular risk, cognitive-behavioral correction.
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Bctyn. HeankoronbHa XupoBa xBopoGa neyiHku
(HAXKXM) Busenaetbcs y 10-24% Big, 3aranbHOi ym-

CEeNbHOCTI HaceneHHs y 3axigHini €sponi. Cepep nonen
3 OXMPIHHAM MOLWMpPEHiCTb 30inblyeTbcs Ao 57,5-
74% oci6 [9]. HAXXIM Bpaxae 2,6% npiteir, a cepen
aiten 3 oxupiHHam 22,5-52,8% cTpaxpaloTb Ha Lo
xBopoOby [8,11]. HAXKXI po3rnapaeTbecs Sk NeviHKoBWA
nposiB MeTaboniyHoro cnHapomy. NMartomopdonoriyHo
NPOSIBNSIETbCS CTEaToO30M, 3ananeHHsM, ¢ibpo3om,
306iNblLIEHHAM  renaToumuTiB, anonTo30M  KJIiTUHHUX
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