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Pedepar Abstract

Merta. Bpaxosyrouu me, wo Kiimuhu Kpogi 8idieparoms Aim. Given that blood cells play an important role in
8ANCTIUBY POJIb K 6 Amepo2eHe3l, MaK i 8 0OMIHI 1inidis, both atherogenesis and lipid metabolism, the research
¥ pobomi Oy10 ROCMABIEHO 3a Memy OYiHumu 0cooau- aimed to assess the specifics of the relationship between
60CMI 83A€MO36'513Ki6 Midic IINIOHUM npodiiem ma Kii- the parameters of the blood lipid spectrum and the
MUHHUM CKJIAOOM KPOGL. complete blood count (CBC).

Marepiau i MeToau. B docriodicerns 6yno exouerno 475 Materials and Methods. 4 total of 475 individuals (245
oci6 (245 xcinok i 230 uonosikis), sikum 0OHOUACHO NPO- female and 230 male) were included in the study, who
BOOUNUCS BUSHAYEHHS KIIHIYHO20 AHANIZY KPOGL ma jii- simultaneously underwent CBC and determination of lipid
nioHo2o npoginio, a came. 3a2a1bHO20 XO1eCMepPoLy profile, namely: total cholesterol (TC), low-density
(3XC), xonecmepony ninonpomeinie HU3bKOI WiIbHOCMI lipoprotein cholesterol (LDL-C), very low-density
(XC-JITTHIL]), xonecmepony ninonpomeinie 0yjice HU3bKOi lipoprotein cholesterol (VLDL-C), high-density
winonocmi (XC-JIII/IHIL]), xonecmepony ninonpomeinis lipoprotein cholesterol (HDL-C) and triglycerides (TG).
sucoxoi winonocmi (XC-JIIIBIL]) i mpueniyepudis (TT). Statistical processing of the obtained data was carried
Cmamucmuune onpayro8ants OmpumMaHux OaHux 30itic- out using the "Statistica for Windows 6.0" software
HI0BAU 32 00NOMO2010 nakemy npoepam "Statistica for package (Statsoft, USA).

Windows 6.0" (Statsoft, USA). Results. An increase in levels of TC and LDL-C was
Pesyavrarn. [Tiosuwenns pienic 3XC i XC-JIIIHII] aco- associated with an increase in the count of lymphocytes
yirosanocs i3 30inbWeHHAM KilbKocmi Jimpoyumis i and erythrocytes. A rise in VLDL-C and, accordingly, TG
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epumpoyumie, a XC-JII/[HII] i, 6ionogiono, TI, six i 3nu-
orcennst pienss XC-JIIIBII], noeonyesanucs iz 3p0cmanHsam

¥V KpO8i 3a2a1bHOi KilbKOCMI J1eiUKkoyumis o6es cymmegoi

3MIHU Cnig8IOHOWeHH s IX hopm ma 30inbwenusm LLIOE.
Kinvxicmos mpomboyumie 6yia nos'szana npamum 36'a3-
xom 3 pienem XC-JIITHII] ma spocmana y pazi noeOHamHs.
niosuwenux pienie XC-JIIHII] i TT'

O6roBopenHsi. Ompumani pe3yibmamu c8io4ams npo
me, Wo 6 OCHOGI YMuni3ayii HAOIUUWKY JINONPOmMeinie ie-
orcams iIMYHHI pearyii piznoeo muny. ITiosuujenns pienis
XC-JIIIJIHI i TT acoyitoembes 3 po36umkom Hecneyu-
@iunoi nevxoyumapnoi peaxyii, a XC-JIITHII] - 3 6invut
cneyugiuHo mpomooyumMapHo-IM@GoOYyUmapHoo iono-
6i0010. Oonouache spocmanns nokasnuxie XC-JIIHII] i
TT mooice 6ymu nos'sazamne 3 po3GUMKOM 51K CHEYUPIUHUX,
max i Hecneyu@iunux imyHnux peaxyit. ITiosuwenns pie-
Hst XC-JITIBIL], ouesuoHo, npuzeo0ums 00 3HUNCEHHS HA~
NPYACEHOCMI Pearyitl NPUpoOICeH020 U A0ANMmMuUeHoO20
imynimemy. Omoice, iniOHULL nPoghine nayicHmie cio oyi-
HIOBAMIUL 3 YPAXYBAHHAM NOKAHUKIE KIIMUHHOZ0 CKAAOY
KpOGi, 0coOIUB0 6 Npoyeci 2INoNini0eMiuHO20 JIKY8AHHSL.
BucHoBKH. Amepoeennuil ninionutl npogine acoyiroemo-
csl i3 30LIbWEeHHAM KIIbKOCMI 6CIX KIIMUH KPO8i, ujo

si0obpadicac cneyughiuni 1 Hecneyu@iuni iMyHHI pearkyii

y 6i0n06i0b HA NIOBUULEHI PIGHI pI3HUX 2pyn Ninidis. B
00MiHI 1iNidi6 6adXiCIUBY POJib GIOICPAIOMb MPOMOOYUMU.
36'a30K pobomu 3 HAYKoGUMU RPOZPAMAMU, RIAHAMU
i memamu. /Jocniodcents € hpacmeHmom niano8oi Hay-
K080i pobomu rkageopu eHympiuHboi Meouyuru Ne2
JIb8i8CbK020 HAYIOHANILHO2O MEOUUHO20 VHIGEpCUMEemy
imeni [anuna Ianuyvkozo na memy "Ocobnusocmi ma
mapxepu nepedicy 6HympIilHix X60poo6 3a YMO8 HOEOHAN-
Hsl 3 MEMaboniuHuM CUHOPOMOM Ma Memaboniuno aco-
YIUOBAHOIO JHCUPOBOIO X60p000I0 neyinku", No depoicpe-
ecmpayii: 0122U000165.

Beryn
3'sicyBaHHS PI3HUX ACIMEKTIB €TiONaToreHe3y
cepueBo-cynuHHuX XxBopob (CCX) arepockiie-
POTHYHOTO MOXO/KEHHS HE BTpaya€e CBO€ET aKTy-
aIBHOCTI, 00 BOHU ¥ Ha/1aJli 3aJTUIIIAFOTHCSI TIPO-
BiJTHOIO NIPUYMHOI0 HEMOBHOCIPABHOCTI Ta
CMEpTHOCTI B IMBIJTI30BaHUX KpaiHaXx.

B ocHoBi po3utky CCX nexars posia-
TV T IHOTO OOMiHY, a came TilepXxoyecTepo-
JeMist 32 paXyHOK XOJIE€CTEpOIIy JIMOMpPOTeiHiB
Hu3bKoi mrineHocTi (JITTHIL) [12]. Crnix 3ayBa-
KUTH, 110 Ha BiaMiny Big JITTHIL nimonpoTeian
Brcokoi mimbHOCTI (JITIBII[) MaroTs anTHaTe-
porenHi BnactuBocTi. l1logo minonporeinis ny-
ke Hu3bKo1 mimpHOCTI (JITIIHIL), no ckiany
SKHX BXOAATH MepeBakHo Tpurminepunu (TT),
TO iX 3HAYEHHS B PO3BUTKY Ta Nepediry arepo-

levels, as well as a decrease in the level of HDL-C, were
associated with an increase in the total leukocyte count
in the blood without a significant change in the ratio of
their different types, and an increase in erythrocyte
sedimentation rate. The count of platelets was directly
related to the level of LDL-C and increased in the case of
a combination of elevated levels of LDL-C and TG.
Discussion. The obtained results indicate that the disposal
of excess lipoproteins is based on various types of immune
reactions. An increase in the levels of VLDL-C and TG is
associated with the development of a nonspecific
leukocyte reaction, and an increase in LDL-C levels is
associated with a more specific platelet-lymphocytic
response. A simultaneous increase in LDL-C and TG
levels can be associated with the development of both
specific and non-specific immune reactions. An increase
in the level of HDL-C leads to a decrease in the intensity
of innate and adaptive immune responses. Therefore, the
lipid profile of patients should be evaluated by taking
into account the blood cell counts, especially in the
process of hypolipidemic treatment.

Conclusions. An atherogenic lipid profile is associated
with increased counts of all blood cells, reflecting specific
and nonspecific immune reactions in response to elevated
levels of various lipid groups. Platelets play an important
role in lipid metabolism.

Connection of the research with scientific programs,
plans, and topics. The study is a fragment of the planned
scientific research of the Department of Internal Medicine
No. 2 of the Danylo Halytsky Lviv National Medical
University: "Peculiarities and markers of the course of
internal diseases under conditions of combination with
metabolic syndrome and metabolically associated fatty
liver disease", state registration number: 0122U000165.

CKJIepO3y OCTaToO4YHO He 3'sicoBane [29]. Cnpu-
YHHEHI T1ePX0JIECTEPOIIEMIEIO 3araTbHO-CKIIe-
POTHYHI 3MiHH i aTepOTPOMO03 IPU3BOIATH 10
3BY)KEHHS TIPOCBITY apTepiid, 110, pa3oM 3 Tepe-
BA)XHOIO JIOKJTI3aLli€I0 MPOIECY, MIBHUIKICTIO U
CTYIIEHEM 3HIKEHHS OPTaHHOTO KPOBOILIHHY
a00 3araJpbHOTO KPOBOOOITY, BU3HAUAE HO30JI0-
riuny opmy XBOpoOH.

MopdoorigHIM HACITITKOM XPOHIYHOTO
3amaJieHHs apTepiil BEJIMKOTO KoJia KpOBOOOITY
eTaCTUYHOTO i M'SI30BO-€IACTUYHOTO THITY € aTe-
POCKIIEpOTHYHI OJISIIIIKY, B OCHOBI ()OPMYBaHHS
SIKHIX JISXKATh SIK HeCTIeIU(ivHI, TaK 1 crierudidHi
imynHi peakuii [19]. [lo ckiamy arepockiiepo-
TUYHUX OJIAIIOK BXOASTH Makpodaru, mHuCTi i
DJIAJIKOM 'SI30B1 KITITUHH, a TaKOXK JiimporuTa. Oj1-
HaK, y 3aIo4aTKyBaHHi i MporpecyBaHHi aTepo-
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CKJIEPOTUYHOTO 3amlajieHHs MPOBiHA POJIb Ha-
JIEKUTH MOHOLIUTAM 1 TpOMOOIITaM. MoHOLIUTH
SIK TTOTIEPEHUKHU CUCTEMH MOHOHYKJIeapHuX (ha-
TOIMTIB Yy TIpoLIeci ekcTpaBasailii Tpanchopmy-
I0ThCSI B MaKpo(daru i miHUCTI KIIITHHU, CTAHOB-
759K OUTBITY YAaCTUHY KIITHHHHX €JIEMEHTIB
atepockiiepoTnaHux omsimiok. [logo TpomOo1n-
TiB, TO B namieHTiB 3 CCX crocTepiraeThbest mij-
BUIIIEHA 1X aKTHBALlis, X0ua 3HAYEHHS LIOTO (he-
HOMEHY B areporeHesi 710 KiHIls He 3'sicoBaHo [22].

[TiarpyHTsIM pO3KPHUTTS BaXKJIMBOTO 3HA-
YeHHSI TPOMOOIINTIB HE JIUIIE B PO3BUTKY are-
poTpoMO03y, ajie i B YTBOPEHHI aTrepOCKIepO-
TUYHOTO HAIBOTY MOCTYKHJIO BUSIBIICHHS B HUX
penieniTopiB o dinonpoteinis: CD36 (SR-BIII),
SR-BI, SR-BII, LOX-1,ApoER2 i CXCL16, 3a-
BJISIKH SIKUM BOHH 371aTH1 3B'SI3yBaTH, MOTIMHATH
it mepenocutu minonporeinu [10]. Brim moxka-
3aHO, 10 3aJIEKHO BiJI IIUIBHOCTI JIINOMPOTETHN
PI3HOCKEpPOBAaHO BIUIMBAIOTh HAa AKTUBHICTH
tpoMOonutiB [8]. Ha Bimminy Bix JITIBIL, siki
onocepenkoBaHo uepe3 SR-BI cripusitors HOp-
Mautizanii aare3uBHO-arperamiiioi akTHBHOCTI
tpombornmti, JITTHII] Ta ix okucneni hopmu,
3B's13yr0uuch 3 SR-BII, moTy:xHO ii i IBUIITYIOT
[4]. ITpo BaxkyIMBE 3HAYECHHS OS] TPOMOO-
uTiB y natorere3i CCX Moxke CBIIUUTH U Te,
110 X CyMapHUH pelenTOpHUI OTEHITial 70 JTi-
NOTPOTETHIB, BPaXOBYIOUH CITiBBiJHOIICHHS
KIJIBKOCTI KJITHH y KPOBOOOITY, B COTHI pa3iB
NepeBUIlye MOHOIUTApHUA. CBITYCHHSAM BaXK-
JMBOT pOJTi TPOMOOIUTIB y MIATPHMII IUTICHOCTI
BHYTPIIIHBOI OOOJOHKHM apTepiid, HaBITh 3a (i-
310JIOTIYHUX YMOB, € T€, 10 B MPOLECI MPOX0-
JDKEHHS KpOBI Uepe3 apTepiajibHe pyciio A0 Be-
HO3HOTO X MOMYJSIis 3HAYHO 3MEHIIY€EThCS,
HaWIPaBIOMOiOHIIIE Yepe3 MOCTiiHE 3yKUBaH-
HSl, IEPEYCiM Y MiCIISIX HU3bKOTO HANPY >KeHHS
3cyBy cTiHOK cyiuH [30]. Y mporieci 3B's13yBaHHs
i MomuiKarii IinompoTeiHiB TPOMOOIUTH B3a€-
MOJIIIOTH 3 JIEHKOIIMTaMH, OTI0CEPEIKOBYIOUN
B32€EMO3B'SI3KH MK IMyHHHMH, TeMOCTaTHIHUMHU
Ta pereHepaTopHUMH peakitismu [28].

Merta miparii: BpaXxoBYIOYH T€, IO KITITH-
HaM KPOBI, 30KpeMa TPOMOOIIUTaM, BiJIBOJUTHCS
Ba)KJIBA POJIb B aTEPOTEHE31, a iX peakiii 3aj1e-
KaTh BiJ] CTaHy OOMIiHY JIIJiB, Y poOOTi Oyi10

MIOCTABJICHO 32 METY OI[IHUTH OCOOJIMBOCTI B3a€-
MO3B'SI3KIB Mi>K TOKa3HUKAMHU JIiITiTHOTO Tpodi-
10 Ta KiiTuHHOTO cKiany kposi (KCK).

Marepiau i MmeToau

Y po6oTi BUKOPUCTAHO 0a3y MaHUX MEIUIHOI
nabopaTtopii miarHocTHUHOTO LEeHTpYy "Memic"
(JIsBiB) 2020 poky, 110 MiCTHIIa HyMEpaIIiio pe-
3yNbTaTiB aHali3iB 0€3 MepCOHANbHUX JaHUX
oci0, skuM BOHHM mpoBoauiucs. Kpurepismu
BKITFOUCHHS B JIOCTIPKEHHS OYyJIM BC1 BHITAJIKH 3
OJTHOYACHO TIPOBEJCHUM BH3HAYEHHSIM KIIIHIY-
HOTO aHaJi3y KpoBi Ta jimigHoro npoginro. Ta-
KAM YMHOM Y JIOCJIJKEHHS BKJIIOYEHO Pe3yITb-
TaTH aHaiziB 475 oci6: 245 xinok i 230 vomno-
BikiB. OCKUIbKH B 0a3i JaHUX JrabopaTopii He
30epiranacs iHpopMaIis Mpo BiKk OOCTEIKEHUX 1
He QIKCYIOThCA X AiarHO3u, Ta OepydH 10 yBaru
Te, 10 iM BU3HAYABCS JIITiTHUHA PO isTb KPOBI,
MO’KHa BBa)KaTH, 1110 1€ TIEPEBAYKHO OYIIH 10pOC-
71 ocobu 3 CCX arepoCKIepOTHUYHOTO TOXO-
JDKEHHSI 00 YMHHHUKAMH PH3HMKY X PO3BUTKY,
o0cTexxyBaHi aMOymaTopHO (TOOTO HE 3 TOCTPHU-
mu ctaHamu). Koropra o0ctexxeHux Oyna npuii-
HSTHOIO I JTOCIIKEHHS, 00 HAIIOK METOIO
Oyna OIiHKa 3arajJbHUX 3aKOHOMIpPHOCTEH y
3B'sI3KaX MK OKpeMHUMH (HpaKIlisIMH JIITIAIB Ta
KCK He3anexHo BiJl CTaHy 37J0pOB's.

OriHka MOKa3HUKIB JIIITHOTO OOMiHY
3aiiCHIOBaIacs Ha TMiJICTaBi aHAJIi3y PiBHS B KPO-
Bi 3arasibHOTO X0JecTepodiy (3XC), xomecTepory
JIMHIL (XC-JITTHIL), xonectepoay JITIBI]
(XC-JITIBILI) i TT. Bu3naueHHs MOKAa3HUKIB JTi-
i THOTO OOMiHY IMPOBOIMIIOCS HA ABTOMATHYHO-
my anamiizatopi Cobas 6000 (6ioxiMiuHUN MO-
aynes ¢501) ROCHE, Hitachi High Technologies
Corporation (Tokyo, Japan) 3 BUKOpUCTaHHAM
peaxtuBiB ¢pipmu ROCHE (I1IBetinapist). Ha miz-
CTaBl OTPUMAHUX PE3YJBTATIB PO3PAXOBYBAIN
piBenb xonectepory JITTJIHIL (XC-JITTAHILL).
Jocaimkenns KCK 3ailicHIOBaI0Cs 3a JI0ITOMO-
TOI0 aBTOMAaTHYHOT'O T€MaTOJIOT YHOTO aHai3a-
topa MINDRAY 6000 (Kutaii).

J171s1 CTaTUCTUYHOTO OTPAIFOBAHHS OTPH-
MaHUX JaHUX OyJI0 BUKOPUCTAHO MAKET MPOTpaM
"Statistica for Windows" (Statsoft, USA). Jla-
0OOpaTOpHI MOKA3HUKH MTOPIBHIOBAIIH 32 JIOTIOMO-
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roto U-kpurtepiro Manna-BiTHi, X momgaHo B
TEKCTI 1 Tabnui gk "Meniana (Mi>KKBapTHIBHAN
iHTepBan)". J{ist 3'sicyBaHHS KOPEISAIIHHUX 3B'513-
KiB BU3HauaJ M Kputepiit T (tay) Kengamna.

Pesyabraru

[Toxa3HMKH AOCHTIKYBaHUX TTapaMeTPiB -
Horo npodimto Ta KCK B o0cTexkenux ocid mo-
nano y Ta6m. 1. Anami3yroun OoTpUMaHi AaHi,
MO>KHA KOHCTAaTyBaTH, 1110 MIXKKBapPTHIIBHI IHTEp-
BAJIM IIUX MOKA3HUKIB BiAMOBiamu pedepeHt-
HUM 3Ha4E€HHSM a00 Oynu OMU3bKi 0 HUX.

CrarucTHyuHE ONPAIIOBAHHS J0CIIIKY-
BaHUX JaHMX BUSBUIIO K CIIUIBHI, TaK 1 BIIMIHHI
B3a€MO3B'SI3KM MIXK PI3HHUMHU MOKa3HUKAMH Ji-
miiiHoro rpodinro Ta KCK B 0¢ib mocmimpkyBaHot
rpynu (Tabm. 2).

PesynbraTty BU3HAUSHHS acoIiariif Jrimi-
niB kpoBi 3 mokazHukamu KCK mo3Bonvnm Busi-
BUTH Pi3HOCKEPOBaHI KOPEJISLiiiHI 3B'SI3KH TPHOX
YMOBHO BUIEHUX TPYII JiMigiB: nepa - 3XC
1 XC-JIITHI, npyra - XC-JIIBILI, Tpets - XC-
JITTJIHIILL 1 TT. Xoua mixk mokasaukamu KCK ta
PIBHSAMHM JiIiAIB MepIoi i TpeTboi Tpymn mpo-
CTEXKYBAJIHCS JIesKi MOIi0H1 acoIiatii.

lono mepmoi rpynu minigis, XC-
JITTHI i 3XC, B sikiii wactka XC-JITTHIL] 3na4-
HO TIepeBakae, TO X PiBeHb 3HAYYIIIO TO3UTUBHO

KOPEITIOBaB 3 A0COIOTHOIO KITBKICTIO TIMQOITH-
TiB 1 TPOMOOIIMUTIB, @ TAKOXK 3 KOHIICHTPAIII€I0
reMoriio0iHy i TeMaTOKPUTOM.

Piui XC-JIIIBIL] Ta Tpersoi rpymnu Ji-
migiB (TT, sixi Tpancnoprytorscs JITJIHIL, Ta
XC-JIITIHIL) 3Hauyio kopentoBaiu 3 abco-
JIOTHOIO KUIBKICTIO BCIX KIIITHH KPOBi, KpiM
TPOMOOIIMTIB, a TAKOXK 3 KOHI[CHTPAIII€I0 TEMO-
1001HY, TeMAaTOKPUTOM 1 IIBHJIKICTIO OCiTaHHS
epurporutiB (IIIOE). 11i B3aemo3B'ss3ku Oynu
pi3HOCKEpOBaHUMH, a came: 3 piBHIMHU XC-
JITIBII - HeratuBHi Kopensiiii, a 3 piBHsMu XC-
JIJAHIL i TT - mo3utuBHI. BigoMo, 110 HH3b-
kuii piBenb XC-JITIBII] i migBumieHuii piBeHb
TI moeaHyIOTHCS B METa0OIIYHOMY CHHIPOMI,
SKHI € CYyTTEBUM YHHHUKOM PH3UKY PO3BUTKY
CCX i mykpoBoro aiabeTy 2-To THITY, TOMY IXHi
PI3HOCKEpOBaHi 3B'S3KH 3 KIITUHAMH KPOBi BH-
DI IAI0Th 3aKOHOMIPHUMH.

I3 iHmIOro OOKYy, MpoCTEXyBaJIUCS 3HA-
9yIIi KOPEJIAIiiHI 3B'S3KH 3arajibHOi KUTBKOCTI
JICUKOIMTIB, aDCOIOTHOT KITBKOCTI TPaHyI0IH-
TiB, 30KpeMa HEUTPODLITbHUX, MOHOITUTIB, EPUT-
poruti Ta HIOE 3 piBastmu XC-JIIIBIL, XC-
JITTIHILL i TT. AGconroTHa KiBKICTh TiMQOIIH-
TiB KOpEIoBajia 3HaYyII0 3 PiBHAMH BCIX JIiMi-
JiB, & KUTBKICTh TPOMOOITUTIB - JTUIIIE 3 PIBHAMU
3XC i XC-JITTHIL. KonuenTpariist reMorio0iny

Tabnuys 1
Hokasznuxu 1iniono2o npogino ma KIMUHHO20 CKAAOY KPOBL 8 00CMENCeHUX 0CiO
Ioka3uuku Mepaiana | Minimym | Makcumym Huacniii Bepxuiii
KBapTHJIb | KBAPTHJIb
3XC, MMOJIB/TT 5,40 2,38 11,23 4,58 6,27
XC-JIITHII, mMonb/1 3,34 1,02 8,53 2,62 4,10
XC-JITIBIL, Mmouts/1t 1,29 0,48 2,55 1,04 1,55
XC-JITIHII, MMOmb/a 0,67 0,08 3,95 0,50 0,92
TT', MMOJIB/ T 1,32 0,35 7,70 0,98 1,88
Epurponntux 10"/ 4,74 2,65 6,66 4,39 5,09
I'emorno0in, r/n 144,0 70,0 181,0 132,0 154,0
['ematoxpur, % 43,8 20,6 57,6 40,7 46,9
TpomOoruTHX 10%n 229,0 76,0 466,0 192,0 274,0
Jledikormtux10°/n 6,10 2,40 15,40 5,09 7,50
Jlimpormrx10’/n 2,05 0,40 9,26 1,69 2,44
Monouutux10°/n 041 0,09 1,46 0,28 0,55
Tpanynonurix10°/n 3,66 1,21 12,79 2,88 4,69
Heiitpodinnx10°/n 3,48 0,66 12,64 2,70 4,49
Bazohimix10°/1 0,00 0,00 0,15 0,00 0,00
Eosunodimix 10°/1 0,11 0,00 1,91 0,07 0,24
HIOE, Mm/rog. 9,0 2,0 58,0 5,0 15,0

3XC - 3acanvnuii xonecmepon, TI" - mpueniyepuou, XC-JIIIBII] - xonecmepon ninonpomeinié ucokoi winoHocmi,
XC-JITTHIL] - xonecmepon ainonpomeinis Huzvkoi winbhocmi, LLHIOE - wieuoxicms ocioanus epumpoyumis
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Tabnuys 2
Kopensyiini 36'a3xu midic noKazHuKamu Ki1imMuHHO20 CKIa0y Kpogi ma JHinioHo2o npo@inio
MokasHuKH 3XC | XC-JIMHIL [ XC-JOBUL | XC-JIIHIIL T
Teitkomurix 10%1 1=0,00, 1=-0,02, 1=-0,15, 1=0,19, 1=0,20,
p=0,99 p=0,51 p<0,0001 p<0,0001 p<0,0001
Tpanysonutix 10°/1 1=-0,03, | t=-0,05, 1=-0,15, 1=0,15, 1=0,17,
p=030 | p=0,08 p<0,0001 p<0,0001 p<0,0001
Heiitpodpimnx 10%/1 1=-0,03, | t=-0,05, 1=-0,14, 1=0,15, =0,16,
p=034 | p=0,11 p<0,0001 p<0,0001 p<0,0001
Moromirix 10%/1 1=-0,05, | t=-0,06, 1=-0,14, 1=0,14, 1=0,14,
p=0,08 | p=0,051 p<0,0001 p<0,0001 p<0,0001
J'[iM(bounTnxlOg/n 1=0,09, 1=0,07, 1=-0,00, 1=0,16, 1=0,16,
p=0,002 | p=0,01 p=0,0496 p<0,0001 p<0,001
Tp0M6OI.H/ITI/IX109/H 1=0,12, t=0,11, 1=0,05, 1=0,05, 1=0,04,
p=0,0001 | p=0,0003 p=0,13 p=0,14 p=0,24
EpPITpOI_[I/ITI/IXIOIZ/H 1=0,04, 1=0,05, 1=-0,18, 1=0,19, 1=0,19,
p=025 | p=0,11 p<0.,001 p<0,0001 p<0,0001
FeMoroGin. /1 1=0,06, 1=0,08, 1=-0,17, 1=0,19, 1=0,19,
? p=0,038 p=0,014 p<0,0001 p<0,0001 p<0,0001
Temarokpur, % 1=0,07, 1=0,08, 1=-0,17, 1=0,19, 1=0,19,
’ p=0,022 | p=0,012 p<0,0001 p<0,001 p<0,001
1=0,03, 1=0,02, 1=-0,07, 1=0,13, 1=0,09,
[IOE, mw/rox. p=0296 | p=0,53 p=0,016 p<0,0001 p=0,002

3XC - 3acanvnuii xonecmepon, Tl - mpueniyepuou, XC-JIIIBII] - xonecmepon ninonpomeinie 6ucokoi wineHOCmi,
XC-JIIHIL] - xonecmepon ainonpomeinis Oyoce Husvkoi wiinonocmi, XC-JITIHII] - xonecmepon ninonpomeinia
Huzvkol winonocmi, LIIOE - weuokicms ocioanHs epumpoyumis

i reMaToKpuT OyJI B3a€MOTIOB'I3aHUMHU 3 yciMa
(bpaxIissMu JTImiTiB.

BpaxoBytoun Te, 10 B OTpUMaHUX 3Ha-
YYIUX KOPEJSIisIX TICHOTA 3B'SI3KiB BUSIBHIIACS
C1a0Kor0 (KOe(iIi€HT KOPEIAilii KOJMBABCS BiJl
0,06 o 0,20), ays miaATBEPIKSHHS OTPUMAHHIX
pesynsrariB Oymo BuBdeHO nokazHuku KCK y
rpymnax 00CTeXeHHUX 3 pI3HUMH PiBHIMHU JiITi B
kpoBi. [IpoBeeHo YoTHPH MOIN 32 TOKa3HH-
kamu 3XC, XC-JIITHII, TT i XC-JIIIBLL, y
KOYKHOMY 3 SIKHX BUJILISUIOCS 110 JIBI TPYIIN 32 iX
pedepeHTHUMY 3HAYCHHSIMH. 3T1HO 3 PEKOMEH-
JanisiMu €BpOTEHCHKOr0 TOBAPUCTBA TiepTEH-
311 Ta €BpOMNEHCHKOT0 TOBAPUCTBA Kap/1i0JIOTiB
(ESH/ESC) 2013 poky piBHSIMHU JiIiiB Y KPOBI,
SIK1 HE M1 ABHUIYIOTh CYMapHOTO CEPIIEBO-CYy/INH-
HOTO PU3UKY Ta MOXKYTh BBOKATHCS HOPMAJIbHU-
My, € Taki: 3XC <4,9 mmons/n, XC-JITTHIL] <3
mmone/1, XC-JITIBIL >1 MMoub/1 y 4ONOBIKIB i
>1,2 mmone/n y xiHOK, TT <1,7 MMob/I.

VY nepmomMy mofisni 3a pepepeHTHUM PiB-
HeMm 3XC Bupminieno la rpymy - <5 MMOJB/I
(n=180, 37,9%) i 16 rpymy - >5,0 MMOIB/T
(n=295, 62,1%). Apyruii noxin 3a piBHeM XC-
JIITHIL: 2a rpyna - <3,0 mmons/n (n=180,
37,9%), 26 rpyma - >3,0 mMonbe/a (n=295,

62,1%). Tperiii monin 3a pisaem TI: 3a rpyna -
<1,7 mmomnb/n (n=323, 68%), 36 rpyma - >1,7
MMoJIb/1 (=152, 32%), a ueTBepTHii - 3a piBHA-
mu XC-JITIBIL: 4a rpyna - <1,0 MmMoub/a uis
YOJIOBIKIB 1 <1,2 MMOJIB/I JyIs KiHOK (n=126,
26,5%), 46 rpyna - >1,0 Mmoutb/it 1 >1,2 MMOITB/
1 (n=349, 73,5%), BiIMIOBITHO.

[Mopisutotoun nani KCK B oci6, moxisne-
HUX 3a BMicToM 3XC B KpoBi (mepmuii momin),
BCTAHOBJICHO 3HAYYIII BIIMIHHOCTI MK IpyIia-
mu la i 16, a came: B 16 rpyrmi Oyna OUIBIIOO
KUTBKICTh Yy KpoBi TpomOoruTiB [234 (204-
277)x10°n mpotu 219,5 (175,5-266)x10%/1,
p=0,005] i mimdornmTis [2,11 (1,75-2,51)x10%/n
npotu 1,93 (1,57-2,36)x10%/1, p=0,009], a Takox
Byl remarokpur [44,7 (41,0-47,2)% npotu
43,1 (40,25-46,3)%, p=0,020] B mopiBHSIHHI 3
ocobamu la rpynu. He mpocrexyBanacs pi3Hu-
151 MK IIAMU TPYTIaMH 32 PiBHEM IreMOTII00inY,
Ha MMPOTHUBATY JAHUM KOPEJSIIITHOTO aHai3y.

Taki » 3Ha4yIIIi 3aKOHOMIpPH1 BiIMIHHOC-
Ti MIX TPYTIaMH CIIOCTEPITraIuCs B APYTOMY I10-
I, e B 0ci0 26 rpynu, a came 3 TiABUIIICHUM
pisaem XC-JIITHILI, Gyna OifbIIor0 KidbKiCTh
tpomborwmTiB [233 (204-277)x10°/m npotu 221,5
(175-265,5)x10%/n, p=0,004] i mimdormTis [2,10
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(1,73-2,51)x10°%n nporu 1,98 (1,58-2,40)x10%/n,
p=0,0496], a takox eputporutis [4,82 (4,41-
5,13)x10/n nporu 4,68 (4,36-5,03)x10'%/1,
p=0,011], remaroxpury [44,8 (41,1-47,3)% tipo-
™ 42,9 (40,1-46,1)%, p=0,003] 1 koHIIEHTpAITii
reMoro0iny [146 (133-155) r/mmpotu 142 (130-
151) /7, p=0,003], Hix y 2a rpymi. [TopiBHIOIOUN
11l aHi 3 pe3y/IbTaTaMy KOPENALIHHOTO aHaTIi3y,
CJIiJT 3a3HAYMTH, 10 KOpessii Mixk piBHeM XC-
JITTHILI i KiTBKICTEO €PUTPOLIHTIB HE OYII0 BUSBIICHO.
VY tpersoMy monini B ocib 3 piBaem TT
>1,7 mmoutb/11 (36 Tpyma) Oy 3HAYTYIIO BUIIH-
MU IIOKa3HUKH 3arajibHOI KUUIBKOCTI JJEUKOIUTIB
[7,0 (5,7-8,1)x10°/n nmpotu 6,2 (5,0-7,1)x10%7,
p<0,0001], abcomroTHOT KITBKOCTI TPpaHyJIOIUTIB
[4,17 (3,37-5,25)x10%n nporu 3,42 (2,70-
4,46)x10°/m1, p<0,0001], 30kpema HEHTPOPiIb-
Hux [4,00 (3,23-4,96)x10°/1 mpotu 3,30 (2,51-
4,27)x10%1, p<0,0001], monormris [0,44 (0,30-
0,60)x10°a mpotu 0,40 (0,26-0,54)x10%7,
p=0,021], mimdpouuTis [2,21 (1,79-2,80)x10°/n
npotu 1,98 (1,63-2,34)x10%1, p=0,0001] i eput-
pouuTiB [4,87 (4,54-5,22)x10"*/n mpotu 4,71
(4,36-5,02)x10'%/11, p=0,0006] (a Takox remaro-
KPUTY ¥ KOHIIEHTpalii reMorno6iny) B MOpiB-
HSHHI 3 oco0amu 3a Tpymnu. 3Hadymoi pi3HMI
Mmix rpynamu 3a i 36 3a LLIOE =e Oyio BusiBieHO,
Ha TPOTHBAry JaHUM KOPEJAIIIHHOTO aHaizy.
IToniOHI CriBBIAHOIIEHHS MK BKa3aHUMH NEMO-
[UTOMETPUIHIMH [TapaMeTPaMU IIPOCTEKYBA-ITH-
csl TIpU MOPiBHSAHHI rpym ocib 3 piBHeM XC-
JITTAHIL, BummM 1 HokuuM Bix memianu 0,67
MMOJIb/TI, 10 YOro Aonaacs BiaMinHicTh 3a IITOE,
MIOKa3HUKH SIKO1 Oy OUTBIIMMHU B 0Ci0 3 piBHEM
XC-JITAHIL monax Memiany, HiX Y THX, XTO MaB
piBeHb Hykumid Bix memianu [10 (5-18) mm/ro.
npotu 8§ (5-13) mm/ron., p=0,031, BiAmoBigHO].
VY gerBepToMy mofini B ocid 4a rpynu 3
Hu3pkuM piBHeM XC-JITIBIL y nopiBHsHHI 3 40
TPYIIOI0 3HAYYIIO BULTMMHU OyJTH 3arajbHa KiJlb-
KicTh JieHKo1uTiB [6,7 (5,3-8,1)x10°/1 ipotu 6,1
(5,1-7,2)x10%/n, p=0,022], rpanynonuTtis [4,08
(3,19-5,12)x10%n npotu 3,54 (2,75-4,53)x10%/n,
p=0,002], 30kpema HeliTpodinpHuX [3,85 (2,99-
4,84)x10° 1 npotu 3,38 (2,59-4,34)x10°/n,
p=0,003], mononurtis [0,44 (0,29-0,63)x10%/n
nporu 0,40 (0,28-0,51)x10%/1, p=0,012] i ILIOE

[12 (6-23) mm/ron. npotu 8 (5-13) mm/rox.,
p<0,0001]. 3nauymoi pi3HUI MK rpynamu 4a
140 3a KUTBKICTIO JIIM(OIHUTIB, EPUTPOLIUTIB, PiB-
HEM IreMOnI00iHy i TeMaTOKpPUTOM He Oyii0 BH-
SIBJICHO, Ha TPOTHBAry JaHUM KOPEJALIHHOTO
aHam3y. Lle Moxxe OyTv TIOB'SI3aHO 3 TUM, IO B
YeTBEPTOMY HOJIUJTi BPaxOBYBAJIMCS TeHIEPHi 0CO0-
mmBocTi pedepenTHux 3Hadenb XC-JITIBILIL.

Otxe, nopiBasaHHs napamerpiB KCK B
rpymax 00cTexeHnx ocib 3 peepeHTHUMU 3HA-
YCHHSIMH TTOKa3HUKIB JIMITHOTO Mpodisto Ta 3
MOKAa3HUKAMH, SIKi BUXOATH 32 MEXi pedepeHT-
HUX (3 TIEpXoJIeCcTEPOIEMIET0, 3HIKEHUM PiB-
Hem XC-JIIIBIL, rineprpuriinepuaemMieio), B
OCHOBHOMY Y3TO/DKYETHCS 3 PE3yNIbTaTaMu KO-
PeISIitHOTO aHali3y, MPOBEACHOTO MiX PiBHS-
MM JIIITiJTIB 1 KUTBKICTEO KJTITHH KPOBI.

[ns Busnauenns sruinBy Ha KCK noen-
HaHHS JIBOX aTePOTCHHUX YNHHUKIB, a caMe: TIiJI-
BumieHux piBHiB XC-JITTHI i TT, cepen o6cte-
KEHHUX 0ci0 OyJI0 BHOKPEMJICHO € JIBi TPYTIH:
1o Sa rpynu Oyio BkiroueHo 134 ocobu (28,2%)
3 piBHem XC-JITTHIL <3,0 mmonw/m i piBHeM TT'
<1,7 mmons/i, a 56 rpymy ckiano 106 oci6
(22,3%) 3 nmokaznukamu XC-JIITHII >3,0
mMmoutb/1 1 TT' >1,7 mmons/n (Tab6m. 3). 3a remo-
[IUTOMETPHYHUMH ITOKa3HUKaMH B 0¢i0 50 rpymnu
B ITOPIBHSIHHI 3 5a rPyTo0 CriocTepiranacs 3Ha-
qy1110 OibIa a0COMIOTHA KIJIBKICT YCiX KIITHH
KPOBI, BKJIFOYHO 3 TPOMOOIIUTAMH, 38 BUHSITKOM
MOHOITUTIB.

Pesynpratu 1ociipKeHHs CBiYaTh Mpo
Te, M0 aTepOTeHHHUH JimIHuH podiTs aco-
miroeTees 3 nesauMmu 3minamu B KCK, Ha mo
CJIiJ 3BEpTaTH yBary Iij 4yac ix iHTepmpeTtarii
Ta OI[IHKU JUHAMIKH 3MiH Yy Tpolieci nepeodiry
CCX Ta JiKyBaHHS TIAI[IEHTIB.

OO0roBopeHHs

Mix noka3HuKamu JtiritHoro npodinro Ta KCK
BUSIBIICHO TIEBHI acOIliallii, o y BeIUKIii Mipi €
pizHockepoBanumu. IlinBummenns pisus 3XC i
XC-JITTHILI acoritoeThCs 13 301IBIIEHHIM KiJb-
KOCTI TPOMOOIIUTIB, JTIM()OIIUTIB 1 EPUTPOIUTIB.
[Tigsumenns x pipast XC-JITIJIHILI i, BigmoBia-
Ho, TT, six 1 3HmKeHHs piBHsS XC-JITIBII, 30ira-
IOTBCS 13 3pOCTaHHSAM Yy KPOBI 3arajibHOi Kijlb-
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Tabnuys 3

Topiensanus NOKA3HUKIE KIIMUHHO20 CKAAdy Kpoei 6 0ci6 3 Hopmanohumu pisusmu XC-JITIHII] i TI” (5a epyna) ma 3

NOEOHAHHAM IX niosuweHux pienie (56 epyna)

5a rpyna 56 rpyna
MMoka3nukn (n=11)§4) (n=Il)())76) p
Jleiixountnx10’/n 6,03 (5,07-7,50) | 6,95 (5,80-8,10) [ 0,0009
I'panynouuTx 10%n | 3,62 (2,88-4,75) | 4,26 (3,19-5,21) 0,009
Heiirpodinux10°/n 3,43 (2,60-4,54) | 4,08 (3,06-4,97) 0,009
Monountux10°/1 0,41 (0,28-0,54) | 0,41 (0,30-0,58) | 0,48
Jlimpountux10°/n 1,92 (1,58-2,26) | 2,20 (1,82-2,56) | 0,0001
TpoMGOIUTHX 10%/n | 219,5(174-265) | 231,5 (204-273) 0,035
Eputpountux10'%/n | 4,69 (4,36-5,02) | 4,96 (4,65-5,29) | <0,0001
TeMornobin, r/n 140 (130-149) | 149 (141-158) | <0,0001

KOCTI1 JICUKOITUTIB O€3 CyTTEBOT 3MiHH CITiBBiJI-

B's3aH1 3 MOAMQIKAIIIMH JIITTHOTO MPOPLITIO.

HOIIeHHs 1X GpopmM, 30inbmenHsm LLIOE, a Takox
grcia epuTponuTis. [loerHaHHA rinepxonecTe-
poremii Ta TineTpurTiepuaeMii IPU3BOAUTD 10
3pOoCTaHHs a0CONMFOTHOI KUTBKOCTI BCIX KIIITHH
KPOBI 32 BUHATKOM MOHOITUTIB. TaKUM YHHOM,
aTepOTreHHUH JiIi THUH POoQiIb aCOIIOETHCA 3
MiBUIICHHSIM TIPAKTHYHO BCIX T€MOIUTOMET-
PUYHUX TOKA3HHKIB.

Pe3ynbraTtu mpoBeeHOro 10 CIiKEHHS
Y3TOKYIOTHCS 3 IaHUMH JTITEpaTypy IO Te, 110
MiABUIICHHS PIBHS JIMOTPOTEiHIB, Oaratux Ha
TPUDTILEPUAN, CYIPOBOIKYETHCS 301TBIIEHHIM
y KPOBi KUJTBKOCTI MOHOLIUTIB 1 HEUTPOPLIbHUX
TPaHyJIONHUTIB, TOMI sIK M piBHeM XC-JITTBIL]
1 KUTBKICTIO JIGHKOIIMTIB iICHY€ HEraTUBHA KOpeJIsi-
1ist [ 14, 24]. 30UTbIIEHHSI KUTBKOCTI TPOMOOITHTIB
acouiroetbest 3 miauieHHsM piBHst 3XC 1 JITTHIL]
[25], a KiNBKICTh HUPKYITIOIOYHUX JTiM(POIHUTIB
MO3UTHBHO Kopetoe 3 piBaem JITTHII] [20].

om0 epUTPOLIUTOMETPUIHUX MTAPAMET-
piB, TO TX KOpeMNsIiiiHi 3B'A3KH 3 JIiMTi1aMU KPOBi
MOXYTb OyTH CIIpUUMHEH] 32 Ty9eHHIM €pUTPO-
IIUTIB 10 3BOPOTHOTO TPAHCIIOPTY XOJIECTEPOITY
3 TKaHUH y BUMNAJKax 3HWXKeHHs piBHA XC-
JITIBII] ta Momu(ikaiiero MUTOKIHOBOTO IMPO-
(bUTI0 BHACTIIOK 3MIHU CIIEKTPY JIMONPOTEiHIB
Kkposi [18].

OTtpumani pe3ynbTaTH CBiI4aTh 1 Mpo Te,
10 peepeHTHI 3HAYSHHS JIITIIOTPaMU € HE JIH-
I1I€ KPUTEPIEM OILIHKH CTaHYy JiIliTHOTO 0OMiHY,
aje i Mexero, sSika BU3HAYa€ CIPSMOBAHICTh pe-
aKIi} KJIITHH KPOBI Y BiJIIIOBIAb HA 3MIHY CIIEKT-
Py JIMONpOTEiHiB.

3HauHe 3aIliKaBJI€HHsS, HA HAII OIS,
BUKJIMKAIOTh 3MiHU KIJTBKOCTI TPOMOOITUTIB, 110-

SIk BimoMO, 301IbIIEHHS KITBKOCTI Ta aKTUBAIlis
y BIJIMIOBIJIb HA JIIFO PI3HUX arOHICTIB € Xapak-
TEPHOIO 0cOOMMBICTIO TpoMOoIHTiB [11].

Y mpormeci B3aemonii 3 JITTHII] tpom6Go-
IIUTH MPOSIBIISIOTH i ABHUIIEHY aAre€3UBHO-arpe-
rariifHy akTUBHICTh Mi’K COOOFO Ta IHIITMMH KJTi-
TUHAMH, TIEPEILYCIM Y MICISX YIIKOKEHOTO €H-
JIOTEINiI0, CTBOPIOIOYM TAKHM YWHOM JIOKAJIBHO
BUCOKY KOHIIEHTpAIIi0 Pi3HUX MeAiaTopiB, 1Hi-
IIFOFOYH i MOJTYJTFOFOUY T€MOCTaTHYHI, 3aTaibH1
Ta iIMyHHi peaxkuii [15].

3B'azyBanns JIIITHI] tpomGouutamu
NPU3BOIUTH JI0 IHIIIAIT 3aMaabHOI peakiii Je-
pe3 CHHTEe3 MpOo3amnajbHUX IUTOKIHIB, 30KpeMa
miragay CD40 (CD40L) i inrepneiikina (IL) -
1B (IL-1pB), BUBITbHEHHS XEMOKIHIB, TaKUX SIK
¢dakrop 4 tpombommtiB i RANTES, Ta HuU3KH
MPOKOATyISTHTHUX YHHHUKIB, 110 JIO TIEBHOT MipH
CKEpOBaHO Ha yTwmizarito Hajmmky JITTHII]
[9]. Po3unnnunii CD40L (sCD40L) onocepenko-
BY€ BUBLIIbHEHHS aKTUBHHX ()OPM KHCHIO i a30-
ty. lle nmpm3Boauts 10 oxcumanii JITTHIL, mo-
[JIMHAHHS TPOMOOIIMTAMH Ta HATPOMAKEHHS B
Hux okucnenux JIITHIIL [12], 60 TpomOoiuTH €
OCHOBHHM MICIIEM 1X 3HAXOJKCHHS B KPoBi [5].
Cripg 3ayBakutu, mo CD40L BBaxka€Thcs 3HA-
YYIIMM TPOTHOCTHYHUM OioMapkepoM HecTa-
OuTpHOCTI TIepebiry Ta mporpecyBanHs CCX [16]

BuBinmbHEHHS TIPO3aMaibHOTO W IMyHO-
peryistopHoro 1iTokiHy IL-1 akTnBOBaHMMH
TPOMOOIIMUTAMH HE JIHIIE 1HIIIFOE are3ito JIei-
KOIIUTIB JI0 €HIOTEJIIIO Ta IX TPaHCMITpaIliro, aje
il IHIyKy€e CHHTE3 UTOKIHIB PI3HUMH KIIITHHA-
MH, 1110 B KIHIIEBOMY pe3yJIbTaTi MOXKE BU3HAYATH
CKEPOBaHICTh PO3BUTKY PEAKIIiii B aBTOIMyHHO-
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My 4YM aBTO3anajbHOMY Hanpsmky [17, 23, 27].

AKTHBOBaHI TPOMOOLIUTH IHAYKYIOTH [L-
1 B-3anexny cekperito enporenionutamu IL-6 1
IL-8, xemokiny CCL2, 3011bmIyIOTh Ha
SH/IOTEIaTbHIX KIIITHHAX EKCIPECII0 MOJIEKYJT
anresii [CAM-1, avp3 Ta cekpemiro HUMU Xe-
MoarpakTaHTHoOro npoteiny-1 (MCP-1), uum
CTIPHSTIOTH 3aJTy9€HHIO B Ipo1iec MOHOIHTIB [ 13].
TpoMOOIIUTH € TOTYKHUM JKEPEITIOM TpaHchop-
MyBaJbHOTO YMHHKKA pocty Oera (TGF-B), Bu-
BUTRHEHHS SIKOTO TIICJIA 1X aKTHBAIl HE JIHIIE
CTUMYITIOE TIpoTiecH (i310JI0TIUHOT pereHepartii
SHJIOTeJIiI0, aJle i BIUIBa€ Ha popMyBaHHS i KITi-
TUHHUH CKJIAJ] aTepOCKIePOTHYHOT Omsttkw [ 1].

TpomOoIUTH 34aTHI HE JUIIIE JI0 TIOTJIH-
HaHHS AaHTUTEHIB, aJie i 710 Mpe3eHTaIii iX Jei-
KoIuTamu [2].

3aydeHHs] MOHOIIMTIB 1, SIK HACHIJOK,
YTBOPEHHS [TUPKYIIOIOYHUX Ta IPUCTIHKOBUX MO-
HOLIUTApHO-TPOMOOIIUTAPHUX arperariB Biz0y-
Ba€THCSI Uepe3 BUBLTLHEHHS TPOMOOIIUTAMH ITH-
TokiHiB 1 xemokiHiB IL-1f, sCD40L, CXCL4 i
CCLS5 [3]. Le, cBOETO yeproro, Mpru3BOIUTH JI0 aK-
TUBAI(IT MOHOIIUTIB, TIOCUJICHHSI ITPOJYKIIIT XeMO-
kiniB CCL2, RANTES, ekcnpecii TkKaHUHHOTO
YUHHUKA ¥ 1HiIamii reHepyBaHHs TpoMOiHy [6].

[TornmuHaro4YM akKTUBOBaHI TPOMOOIIUTH,
MOHOLIUTH HaOyBalOTh 3alaJbHOIO (PEHOTHUILY,
110 TPOSIBIISIETHCS BUBIIBHEHSIM MPO3arajbHIX
ATOKIHIB, M ABUIIEHHAM IX aAT€3UBHOCTI 1O €H-
JIOTEJII0, EKCTPaBa3aIli€ro Ta TpaHcHopMaIliero
B Makpo(art i, sik pe3yJsbTar, pO3BUTKOM 3ariajib-
HOT peakiii [26].

B ymoBax rinepmininemii Makpodaru
MPOAYKYIOTh SIK IPO3anajibHi HIUTOKIHU (QaKTop
Hekposy myxsiuau (TNF-a), IL-1, IL-6, IL-12,
IL-15 i IL-18, Tak i mporuzamaneHi - IL-10 i
TGF-B, ane BoHU mO-pi3HOMY pearymTh Ha
okpemi (ppakiii minonporeini. Ha BigmiHy Bij
xonecrepony TI' BUKIMKAIOTh 4OTUPUPA30BE
30inbIIeHHs 6a3zanpHOi cekperii IL-1 makpo-
(baramu, a HABAaHTAKEHHSI SIK XOJIECTEPOIIOM, TaK i
TT npusBomuTS /10 3HMWKeHHS cekpertii TNF-o, IL-
6 Ta IL-8 [21].

V cynuHax, CXHIBHUX JO aT€POCKIIEpO-
THYHOTO YPaXKCHHS, BUSIBISETHCSI BEIUKUM
CIIEKTp IUTOKIHIB, 30kpema TNF-a, IL-1, IL-2,

IL-3, IL-6, CXCLS, IL-10, IL-12, IL-15, IL-18,
IFN-y, M-CSF, TGF-B1, TGF-B2 i TGF-3 [27],
a Taxi nuTokinu, sk GM-CSF, IL-3, IL-6, IL-11,
FGF4 i SDF-1, MOXyTb CTUMYJTIOBATH HAIIPO-
IOYKIII0 TPOMOONIOETHHY |, BiMOBiIHO, peak-
TUBHUHN TpomMboIuTO3 [7].

Otxe, OTpUMaHi pe3yJabTaTH JI0CIKEH-
HS1 y3TO/KYIOTBCS 3 IAaHUMH JIITepaTypH Ipo Te,
110 TPOMOOIIUTH, BPAXOBYIOUH X MOMIPYHKITIO-
HAJTBHICTh, KUTbKICT, IIBUIKY BiTHOBTIOBAHICTh
MOTTYJIALIIT Ta B3a€MOJIIIO 3 IHIITMMHE KJIITHHAMH,
MaroTh BKJIMBE 3HAUYCHHS HE JIMIIE B PO3BUTKY
arepoTpo0o3y, ajie i y MiTPUMII XOJIECTEPOIIO-
BOT'0 TOMEOCTa3y Ta iHiljalii arepoCKIePOTHIHOTO
3amayieHHs i, BiAMOBIIHO, MOTPAIUISIHHI aTe-
POTeHHUX JIIMOMPOTEiHIB Y CTIHKY cyauH [12].

BusiBieni acomiartii Mi>k CKJIa0M KITITHH
KpOBI Ta JiMigHUM TpodiseM 00CTeKyBaHUX
0ci0 CBITYMTH MPO Te, 0 B OCHOBI YTHIII3aLlii
HAJUTUAIIKY JITMOMPOTETHIB MOXYTh JIEKATH IMyH-
Hi peaxiiii pizHoro tumy. Tax, miBUIIICHHS PiBHS
XC-JIHTJJHILL i TT acoritoeThCs 3 BIAXUICHHIMHU
KCK y 6ik Hecrienudiunoi JIeHKoIMTapHoi pe-
aKIIii, a caMe 3pOCTaHHsIM a0COTFOTHOT KITTBKOCTI
BCiX ix popm Oe3 3MmiHM ix criBBigHOMIECHHS. [1]0-
no XC-JIITHII, To nmpocTexyeThest mpsaMa 3a-
JIKHICTh MIXK IX PIBHEM y KPOBI Ta pO3BUTKOM
cnenudivHimoi TpomoOoTapHO-ITiMpOIHTAp-
Hoi BianmoBiai. OTHOYaCcHE 3pOCTaHHS MMOKa3HU-
kiB XC-JIITHI i TT" cynpoBomKy€eThCs 3011b-
IIEHHSM a0COIIFOTHOT KUTBKOCTI BCIX KIITUHHUX
€JIEMEHTIB KPOBi, OKpIM MOHOIIUTIB, III0 MOXKE
CBIJUUTH PO PO3BUTOK SIK CHIENU(DIYHHX, TAK 1
Hecenn(iYHUX IMyHHHUX PEaKIIii, SKi MiX Co-
0010 TiCHO MOB'sI3aHi.

Tenaentist 10 00EpHEHOT 3aJIEKHOCTI
(t=-0,06, p=0,051) MiX KUTbKICTEO MOHOITUTIB
ta piBaeM XC-JIITHIL (Ta6x. 2), naitimoBipHi-
11e, MoXke OyTH 3yMOBJICHOIO HaJIMipHUM 3y KH-
BaHHSM IIMX KJIITHH y TpoIleci yTuiizamii Haj-
JIMIIKY XOJIECTEPOITY B KPOBI.

Piens XC-JIIIBII] € B oGepHeHiit 3a-
JISKHOCTI JI0 KUTBKOCTI BCiX (pOpM JIEHKOIHTIB
ta IIIOE, i iioro 3pocTaHHs, MpaBIOTOAi0HO,
MIPU3BOUTH JI0 3HIKEHHSI HATPYKEHOCTI peak-
i IPUPOHKEHOTO i aJaNTUBHOTO IMYHITETY.

TaxkuM YMHOM, Pe3yIBTaTH IPOBEACHOTO
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nociipkeHHs cBiguars npo Te, mo KCK e mo-
B'SI3aHUM 3 OCOOJIMBOCTSIMH JIIITITHOTO OOMIiHY,
SIK 3 PIBHSMH OKPEMHUX JITI/IiB, TaK i3 iX IEBHUM
noeqHaHHsIM. Ha 3arain, 3pocTaHHs KiJTbKOCTI
TPOMOOIHTIB 1 J1iM(OIHUTIB MOXKe OyTH MOB'sI3a-
HE 3 TIIePXO0JIECTEPOIEMIET0, @ 3pOCTaHHS KiJlb-
KOCTI BCiX (popM JerikormTiB i 30utbiierHs LLIOE - 3
TIIePTPUTITILEPUIEMI€I0 Ta 3HIKEHHSIM KOH-
nenTpamnii XC-JITIBIL. I, HaBnaku, 3MEeHIIICHHS
a0COIIOTHOT KIJTBKOCTI BCIX KIIITHH KPOBI MOXKeE
OyTH CIpUYWHEHE MiABUIICHHSM piBHI XC-
JIIBI i 3amxennsm piBas TT a mimdoruTis i
TPOMOOIHTIB - 3HIKeHHAM piBHA 3XC.

He nuBnsunch Ha Te, M0 MOKA3HUKHU
KCK B 0oci6 3 po3nagamu JdimigHOrO 0OMiHYy i
cyokminiuanM riepedbirom CCX 3a3BU4aii He BU-
XOJISITh 32 MEXi pe(hepeHTHHX, Jiama3oH SKHX €
JOCUTH IIUPOKHM, iX BIJTIOBITHUN aHAI3 MOXKE
CITyTYBaTH JOAATKOBUM KPUTEPIEM 1IarHOCTUKU
Ta OIIHKU e(PEKTUBHOCTI JIKyBaHHSI IIi€i Kare-
ropii mamieHTiB, 0COOIMBO B IMpoleci X JAUHA-
MI9HOTO CTIOCTEPEIKEHHS.

Brim, it BpaxoByBaTH, 110 BiAXHICHHS
noka3aukiB KCK MoxyThs OyTH Gararogakrop-
HUMH Ta MaTH SIK aJanTaiiifHo-KOMIIEHCaTOp-
HUIA, TaK 1 MaToJoriyHui Xapakrep. ToMy OIiHKY
KCK B namienTis 3 CCX c1it MpOBOJUTH B KOXK-
HOMY KOHKPETHOMY BHIIAJIKY 3 ypaxyBaHHSIM SIK
MOKa3HUKIB OOMIHY JIMIi/IiB, TaK 1 IHIIAX KJIiHIY-

HUX JJaHUX, a caMe: TIONMIUPEHOCTI W BaXKKOCTI
YPaXKE€HHSI CYIIUH arepoCKIECPOTUYHUM IpOIe-
COM, CTYNEHSI pO3JIaJliB KPOBONOCTAYaHHS U
(GyHKI{ BiMOBITHUX OpraHiB Ta MOXKJIMBOI Cy-
IPOBIIHOT MATOJIOTI].

BucHoBku

1. AteporeHHwii irniHAHN POQITH aCOIIIOETHCS
13 30UTBIIIEHHSIM KUTBKOCTI BCIX KIIITHH KPOBI, IO
BijoOpaxae criertudivHi i HecnenudivHi iIMyHH1
peaxiiii y BiIlIOBi/Ib Ha MiABHIIEHI PiBHI PI3HUX
TpyYII JTiITiTiB.

2. TpomOotuTH 6epyTh aKTHBHY Y4acTb B OOMiHi
JMiIIB 1 aTeporeHesi, Mpo M0 CBIIYUTH MpsiMa
Kopensiis ix kinpkocti 3 pisHem XC-JIITHI, a
TaKOX ii 3pOCTaHHS B MAIIEHTIB 3 MOETHAHHSIM
migsumieHux pisaiB XC-JITTHIIL 1 TT.

Ilepcnekmugu noodanvuwux o0ociui-
0JiceHdb TIONSITAIOTHh Y BUBUCHHI B3a€MO3B'SI3KIB
MUK JIIT THAM TTpodiieM 1 HU3KOI0 TeMaToIori4-
HUX 1HJICKCIB Ta OTPAIIOBAHHS IPAKTUIHOTO 3a-
CTOCYBaHHS BUSIBJICHUX 3aKOHOMIPHOCTEH, 30-
Kpema cuctemu ouiHoBaHHs napamerpis KCK
y nporieci giarnoctuku CCX Ta JiKyBaHHS IMa-
LI€HTIB.

Kongpnixm inmepecie - Hemae.
Inghopmauin npo pinancysanns: 10 CiiHKCHHS
IPOBEICHO BIACHUM KOIITOM.

DEVELOPMENT OF SPECTROPHOTOMETRIC METHOD FOR DETERMINATION

OF LISINOPRIL IN TABLET DOSAGE FORM

Introduction

Elucidation of various aspects of the etiopatho-
genesis of cardiovascular diseases (CVD) of
atherosclerotic origin does not lose its relevance,
because these aspects continue to be the leading
cause of disability and mortality in civilized
countries.

At the basis of the development of CVD,
there are disorders of lipid metabolism, namely
hypercholesterolemia due to the rise of low-density
lipoprotein (LDL) cholesterol (LDL-C) levels [12].
It should be noted that, unlike LDL, high-density
lipoproteins (HDL) have antiatherogenic
properties. As for very low-density lipoproteins
(VLDL), the composition of which includes mainly

triglycerides (TG), their significance in the
development and course of atherosclerosis has not
been definitively clarified [29]. Inflammatory-
sclerotic changes and atherothrombosis caused by
hypercholesterolemia lead to the narrowing of the
arteries lumen, which, together with the
predominant localization of the process, the speed
and degree of reduction in organ blood flow or
general blood circulation, determines types of
CVD.

Atherosclerotic plaques are the morpho-
logical consequence of chronic inflammation of
arteries of the large circle of blood circulation of
the elastic and muscle-elastic type, the basis of
which is formed by both non-specific and
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specific immune reactions [19]. Atherosclerotic
plaques include macrophages, foamy and smooth
muscle cells, as well as lymphocytes. However,
monocytes and platelets play a leading role in
the initiation and progression of atherosclerotic
inflammation. Monocytes as precursors of the
system of mononuclear phagocytes are
transformed into macrophages and foam cells in
the process of extravasation, making up the
majority of the cellular elements of athero-
sclerotic plaques. As for platelets, their increased
activation is observed in patients with CVD,
although the significance of this phenomenon in
atherogenesis has not been fully elucidated [22].
The basis for revealing the importance
of platelets in the development of athero-
thrombosis and in the formation of athero-
sclerotic plaque was the discovery in them of
receptors for lipoproteins: CD36 (SR-BIII), SR-
BI, SR-BII, LOX-1,ApoER2 i CXCL16, thanks
to which they can bind, absorb and transport
lipoproteins [10]. However, it has been shown
that, depending on the density, lipoproteins affect
the activity of platelets in different directions [8].
Unlike HDL, which indirectly through SR-BI
contributes to the normalization of the adhesive
and aggregation activity of platelets, LDL and
their oxidized forms, binding to SR-BII, strongly
increase it [4]. The fact that their total receptor
potential for lipoproteins, taking into account the
ratio of the number of cells in the blood
circulation, is hundreds of times higher than that
of monocytes can testify to the importance of
the platelet population in the pathogenesis of
CVD. Evidence of the important role of platelets
in maintaining the integrity of the inner lining
of arteries, even under physiological conditions,
is the fact that during the passage of blood
through the arterial flow to the venous flow, their
population decreases significantly, most likely
due to constant consumption, primarily in places
of low shear stress of the vessel walls [30]. In
the process of binding and modification of
lipoproteins, platelets interact with leukocytes,
mediating relationships between immune,
hemostatic and regenerative reactions [28].
Aim. Since blood cells, in particular

platelets, play an important role in atherogenesis,
and their reactions depend on the state of lipid
metabolism, the research aimed to evaluate the
relationships between the blood lipid profile and
complete blood count (CBC) parameters.

Materials and Methods

The research used the database of the Medical
Laboratory of the "Medis" Diagnostic Center
(Lviv) in 2020, which contained the numbering
of the research results without the personal data
of'individuals in whom they were conducted. The
criteria for inclusion in the study included all
cases with simultaneous CBC tests and lipid
profile determination. Thus, the study included
the results of analyses of 475 individuals: 245
female and 230 male. Since the laboratory
database did not store information about the age
of the examined persons and did not record their
diagnoses, and taking into account the fact that
their blood lipid profile was determined, it can
be assumed that the analysis involved primarily
adults with atherosclerotic CVD or risk factors
for their of development, examined on an
outpatient basis (that is, not with acute
conditions). The cohort of subjects was suitable
for the study because our goal was to assess
common patterns in the associations between
some fractions of lipids and the cellular
composition of blood, regardless of health status.
The assessment of lipid metabolism parameters
was carried out based on blood levels of total
cholesterol (TC), LDL-C, HDL cholesterol
(HDL-C), and TG. Measurements of lipid
metabolism parameters were carried out on an
automatic Cobas 6000 analyzer (biochemical
module ¢501) ROCHE, Hitachi High Technologies
Corporation (Tokyo, Japan) using ROCHE
reagents (Switzerland). Based on the obtained
results, levels of VLDL cholesterol (VLDL-C)
were calculated. CBC tests were carried out
using an automatic hematological analyzer
MINDRAY 6000 (China).

The "Statistica for Windows" program
package (Statsoft, USA) Laboratory data was
used for the statistical processing of the obtained
data. Parametric data were compared using the
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Mann-Whitney U-test, they are presented in the
text and tables as "median (interquartile range)".
Kendall's 1 (tau) test was determined to clarify
correlations.

Results

Parameters of the lipid profile and CBC in the
examined persons are presented in Table 1.
Analyzing the obtained data, it can be stated that
the interquartile ranges of these parameters
corresponded to the reference values or were
close to them.

Statistical processing of the studied data
revealed both common and different
relationships between various parameters of the
lipid profile and CBC in the persons of the study
group (Table 2).

The results of determining the
associations of blood lipids with CBC parameters
allowed us to reveal divergent correlations of
three conditionally selected groups of lipids: the
first - TC and LDL-C, the second - HDL-C, the
third - VLDL-C and TG. Although some similar
associations were observed between the
parameters of CBC and lipid levels of the first
and third groups.

Concerning the first group of lipids,
LDL-C and TC, in which the fraction of LDL-C

significantly predominates, their levels were
significantly positively correlated with the
absolute number of lymphocytes and platelets,
as well as with hemoglobin concentration and
hematocrit.

The levels of HDL-C and the third group
of lipids (TG which are transported by VLDL
and VLDL-C) were significantly correlated with
the absolute count of all blood cells except
platelets, as well as with hemoglobin
concentration, hematocrit, and erythrocyte
sedimentation rate (ESR). These relationships
were in different directions, namely: negative
correlations with HDL-C levels, and positive
correlations with VLDL-C and TG levels. It is
known that low levels of HDL-C and elevated
levels of TG are combined in the metabolic
syndrome, which is a major risk factor for the
development of CVD and type 2 diabetes, so
their multidirectional relationships with blood
cells seem natural.

On the other hand, there were significant
correlations between the total count of
leukocytes, the absolute count of granulocytes,
in particular neutrophils, monocytes,
erythrocytes, and ESR with the values of HDL-
C, VLDL-C, and TG. The absolute lymphocyte
count correlated significantly with the levels of

Table 1
Parameters of lipid profile and complete blood cell count in the examined persons
Parameters Median | Minimum | Maximum QI::) av::i;e QI{II;I:filie
TC, mmol/l 5.40 2.38 11.23 4.58 6.27
LDL-C, mmol/l 3.34 1.02 8.53 2.62 4.10
HDL-C, mmol/l 1.29 0.48 2.55 1.04 1.55
VLDL-C, mmol/l 0.67 0.08 3.95 0.50 0.92
TG, mmol/l 1.32 0.35 7.70 0.98 1.88
Erythrocytesx10'/1 | 4.74 2.65 6.66 4.39 5.09
Hemoglobin, g/l 144.0 70.0 181.0 132.0 154.0
Hematocrit, % 43.8 20.6 57.6 40.7 46.9
Plateletsx 10/1 229.0 76.0 466.0 192.0 274.0
Leukocytesx10%/1 6.10 2.40 15.40 5.09 7.50
Lymphocytesx1071 | 2.05 0.40 9.26 1.69 2.44
Monocytesx10%/1 0.41 0.09 1.46 0.28 0.55
Granulocytes><109/l 3.66 1.21 12.79 2.88 4.69
Neutrophilsx10°/1 3.48 0.66 12.64 2.70 4.49
Basophils><109/l 0.00 0.00 0.15 0.00 0.00
Eosinophilsx10°/1 0.11 0.00 191 0.07 0.24
ESR, mm/h 9.0 2.0 58.0 5.0 15.0

ESR - erythrocyte sedimentation rate, HDL-C - high-density lipoprotein cholesterol, LDL-C - low-density lipoprotein
cholesterol, TC - total cholesterol, TG - triglycerides
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Table 2
Correlations between parameters of CBC and lipid profile
Parameters TC LDL-C HDL-C | VLDL-C TG
9 7=0.00, 7=-0.02, t=-0.15, t=0.19, =0.20,
Leukocytesx10°1 1 599 | p=0.51 | p<0.0001 | p<0.0001 | p<0.0001
9 t=-0.03, 7=-0,05, t=-0,15, t=0,15, =0,17,
Granulocytes<1 071 1 530" | p=0.08 | p<0.0001 | p<0.0001 | p<0.0001
. 9 t=-0.03, 7=-0.05, 1=-0.14, t=0.15, =0.16,
Neutrophilsox 1071|347 | p=0.11 | p<0.0001 | p<0.0001 | p<0.0001
Monocviesx10%/1 =-0.05, 7=-0.06, 1=-0.14, t=0.14, =0.14,
i p=0.08 | p=0.051 | p<0.0001 | p<0.0001 | p<0.0001
9 1=0.09, =0.07, t=-0.06, t=0,16, =0.16,
Lymphoeytes< 10711 005 | p=0.01 | p=0.0496 | p<0.0001 | p<0.001
9 t=0.12, =0.11, 7=0.05, t=0,05, 7=0.04,
Plateletsx107/1 p=0,0001 | p=0.0003 | p=0.13 | p=0.14 | p=0.24
12 1=0.04, w=0.05, t=-0.18, t=0.19, 7=0.19,
Erythrocytesl071 1 025 | p=0.11 | p<0.001 | p<0.0001 | p<0,0001
Hemoglobin. o/1 7=0.06, 7=0.08, t=-0.17, t=0.19, w=0.19,
globm, & p=0.038 | p=0.014 | p<0.0001 | p<0.0001 | p<0.0001
Hematocrit. % t=0.07, 7=0.08, t=-0.17, t=0.19, w=0.19,
» 70 p=0.022 | p=0.012 | p<0,0001 | p<0.001 | p<0.001
1=0.03, | t=0.02, | t=-007, | t=0.13, | t=0.09,
ESR, mm/h p=0.296 | p=0.53 | p=0.016 | p<0.0001 | p=0.002

ESR - erythrocyte sedimentation rate, HDL-C - high-density lipoprotein cholesterol, LDL-C - low-density lipoprotein
cholesterol, TC - total cholesterol, TG - triglycerides, VLDL-C - very low-density lipoprotein cholesterol

all lipids, and the count of platelets correlated only
with the levels of TC and LDL-C. Hemoglobin
concentration and hematocrit correlated with all
lipid fractions.

Taking into account the fact that the
obtained significant correlations were weak
(correlation coefficients between 0.06 and 0.20),
to confirm the obtained results, the parameters
of CBC in the groups of persons with different
levels of blood lipids were studied. The four
groupings were made among the examined
persons according to the values of TC, LDL-C,
TG, and HDL-C, in each of which two groups
were distinguished according to their reference
values. According to the 2013 guidelines of the
European Society of Hypertension and the
European Society of Cardiology (ESH/ESC),
blood lipid values that do not increase overall
cardiovascular risk and can be considered normal
are the following: TC <4.9 mmol/L, LDL-C <3
mmol/l, HDL-C >1 mmol/l in men and >1.2
mmol/l in women, TG <1.7 mmol/I.

In the first group according to the reference
values of TC, group 1a - <5 mmol/l (n=180,37.9%)
and group 1b - >5.0 mmol/l (n=295, 62.1%) were
formed. The second grouping according to LDL-
C values was the following: group 2a - <3.0 mmol/l

(n=180, 37.9%), group 2b - >3.0 mmol/l (=295,
62.1%). The third grouping by TG values: 3a
group - <1.7 mmol/l (n=323, 68%), 3b group -
>1.7 mmol/l (n=152, 32%), and the fourth
grouping by HDL-C values: 4a group - <1.0
mmol/l for men and <1.2 mmol/l for women
(n=126, 26.5%), 4b group ->1.0 mmol/l and >1, 2
mmol/l (n=349, 73.5%), respectively.

Comparing the data of CBC in
individuals divided by the TC values in the blood
(the first grouping), significant differences were
established between groups la and 1b, namely:
in group 1b there was a greater count of platelets
[234 (204-277)x10°/1 vs 219.5 (175.5-266)x10°/1,
p=0.005] and lymphocytes [2.11 (1.75-
2.51)x10°/1vs 1.93 (1.57-2.36)x10°/1, p=0.009],
as well as a higher hematocrit [44.7 (41.0-47.2)%
vs 43.1 (40.25-46.3)%, p=0.020] in comparison
with persons of 1a group. There was no difference
between these groups in hemoglobin concentration,
in contrast to the data of correlation analysis.

The same significant differences between
groups were observed in the second grouping,
where individuals of group 2b, namely with an
increased level of LDL-C, had a higher count of
platelets [233 (204-277)x10°/1 vs 221.5 (175-
265.5)x10%1, p=0.004] and lymphocytes [2.10
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(1.73-2.51)x10%/1 vs 1.98 (1.58-2.40)x10%/1,
p=0.0496], as well as erythrocytes [4.82 (4.41-
5.13)x10'%/1vs 4.68 (4.36-5.03)x10'%/1, p=0.011],
hematocrit [44.8 (41.1-47.3)% vs 42.9 (40.1-
46.1)%, p=0.003] and hemoglobin concentration
[146 (133-155)g/1vs 142 (130-151) g/1, p=0.003]
than in group 2a. Comparing these data with the
results of the correlation analysis, it should be
noted that no correlation was found between
LDL-C values and the erythrocytes count.

In the third grouping, persons with a TG
level >1.7 mmol/l (group 3b) had significantly
higher total leukocyte count [7.0 (5.7-8.1)x10%/1vs
6.2 (5, 0-7.1)x10%1, p<0.0001], the absolute
count of granulocytes [4.17 (3.37-5.25)x10%/1 vs
3.42 (2.70-4.46)x10°/1, p<0.0001], in particular
neutrophils [4.00 (3.23-4.96)x10%/1vs 3.30 (2.51-
4.27)x10%1, p<0.0001], monocytes [0.44 (0.30-
0.60)x10%1vs 0.40 (0.26-0.54)x10%/1, p=0.021],
lymphocytes [2.21 (1.79-2.80)x10°/1 vs 1.98
(1.63-2.34)x10°/1, p=0.0001] and erythrocytes
[4.87 (4.54 -5.22)x10"/1 vs 4.71 (4.36-
5.02)x10'%/1, p=0.0006] (as well as hematocrit
and hemoglobin concentration) in comparison
with persons of the group 3a. There was no
significant difference between groups 3a and 3b
according to ESR, in contrast to the data of
correlation analysis. A similar relationship
between CBC parameters was observed when
comparing groups of individuals with VLDL-C
values, higher and lower than the median of 0.67
mmol/l, to which a difference in ESR was added,
the parameters of which were higher in persons
with VLDL-C levels above the median than in
those who had a level lower than the median [10
(5-18) mm/h against 8 (5-13) mm/h, p=0.031,
respectively].

In the fourth grouping, in individuals of
group 4a with low HDL-C values compared to
group 4b, the count of leukocytes [6.7 (5.3-
8.1)x10%1 vs 6.1 (5.1-7.2)x10%/1, p=0.022,
respectively], granulocytes [4.08 (3.19-
5.12)x10%1vs 3.54 (2.75-4.53)x10%/1, p=0.002],
in particular, neutrophils [3.85 (2.99-4.84)x10%/1vs
3.38 (2.59-4.34)x10%/1, p=0.003], monocytes
[0.44 (0.29-0.63)x10°/1 vs 0.40 (0.28-0.51)x10%1,
p=0.012] and ESR [12 (6-23) mm/h vs 8 (5-13)

mm/h, p<0.0001] were significantly higher.
There was no significant difference between
groups 4a and 4b in the count of lymphocytes,
erythrocytes, hemoglobin concentration, and
hematocrit, contrary to the data of correlation
analysis. This may be because the fourth division
took into account the gender difference in HDL-
C reference values.

Therefore, the comparison of parameters
of CBC in groups of examined persons with
reference values of blood lipids and with values
that were beyond the reference limits (with
hypercholesterolemia, low HDL-C values, and
hypertriglyceridemia) is mainly consistent with
the results of correlation analysis conducted
between lipid values and the count of blood cells.
To determine the effect of the combination of
two atherogenic factors on the blood cells,
namely elevated values of LDL-C and TG, two
groups were distinguished among the examined
persons: 134 persons (28.2%) with levels of
LDL-C <3.0 mmol/l and TG <1.7 mmol/l were
included in the group 5a, and 106 persons
(22.3%) with levels of LDL-C >3.0 mmol/l and
TG >1.7 mmol/l were included in the group 5b
(Table 3). According to the CBC parameters, a
significantly higher absolute count of all blood
cells, including platelets, except monocytes, was
observed in individuals of group 5b compared
to group Sa.

The results of the study indicate that the
atherogenic lipid profile is associated with
certain changes in the cellular composition of
the blood, which should be taken into account
during their interpretation and assessment of
their changes in the course and management of
CVD.

Discussion

Certain associations have been found between
parameters of lipid profile and blood cells, which
are largely multidirectional. An increase in the
level of TC and LDL-C is associated with an
increase in the count of platelets, lymphocytes,
and erythrocytes. An increase in the level of
VLDL-C and, accordingly, TG, as well as a
decrease in the level of HDL-C, are associated
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Table 3

Comparison of parameters of clinical blood analysis in persons with normal levels of LDL-C and TG (the group 5a)

and with a combination of their increased levels (the group 5b)

The group 5a The group 5b
Parameters (ng=1 3 4l; (ng=1 0 6p) p
Leukocytesx10”/1 | 6.03(5.07-7.50) | 6.95 (5.80-8.10) | 0.0009
Granulocytesx10%1 | 3.62(2.88-4.75) | 426 (3.19-521) | 0.009
Neutrophilsx10°/1 | 3.43 (2.60-4.54) | 4.08 (3.06-4.97) | 0.009
Monocytesx10°/1 0.41(0.28-0.54) | 0.41 (0.30-0.58) | 0.48
Lymphocytesx10%/1 | 1.92 (1.58-2.26) | 2.20 (1.82-2.56) | 0.0001
Plateletsx 10°/1 219.5 (174-265) | 231.5(204-273) | 0.035
Erythrocytesx10'%/1 | 4.69 (4.36-5.02) | 4.96 (4.65-5.29) | <0.0001
Hemoglobin, g/l 140 (130-149) | 149 (141-158) | <0.0001

with an increase in the total leukocyte count in
the blood without a significant change in the ratio
of their different types, an increase in ESR and
erythrocytes count. The combination of
hypercholesterolemia and hypertriglyceridemia
leads to an increase in the absolute count of all
blood cells except monocytes. Thus, an
atherogenic lipid profile is associated with an
increase in almost all CBC parameters.

The results of the study are consistent
with the literature data, that an increase in levels
of lipoproteins rich in triglycerides is
accompanied by an increase in the count of
monocytes and neutrophilic granulocytes in the
blood, while there is a negative correlation
between HDL-C levels and total leukocyte count
[14, 24]. An increase in platelets count is
associated with an increase in the level of TC
and LDL [25], and the count of circulating
lymphocytes is positively correlated with LDL
levels [20]

As for parameters of red blood cells, their
correlations with blood lipids can be caused by
the involvement of erythrocytes in the reverse
transport of cholesterol from tissues in cases of
a decrease in HDL-C levels and by the
modification of the cytokine profile due to
changes in blood lipoprotein levels [18].

The obtained results indicate that the
blood lipids' normal ranges are not only a
criterion for assessing the state of lipid
metabolism but also a border that determines the
directionality of the reactions of blood cells in
response to changes in the lipoproteins profile.
Considerable interest, in our opinion, is caused
by changes in the platelet count associated with

modifications of the lipid profile. As is known,
an increase in the count and activation in
response to the action of acute agonists is a
characteristic feature of platelets [11].

In the process of interaction with LDL,
platelets exhibit increased adhesive and
aggregation activity between themselves and
other cells, primarily in places of damaged
endothelium, thereby creating a locally high
concentration of various mediators, initiating and
modulating hemostatic, inflammatory, and
immune reactions [15].

The binding of LDL by platelets leads to
the initiation of an inflammatory reaction through
the synthesis of pro-inflammatory cytokines
(CD40L, IL-1p), the release of chemokines (PF-
4, RANTES) and several procoagulant factors,
which to a certain extent is directed to the
disposal of excess LDL [9]. Soluble CD40 ligand
(sCD40L) mediates the release of reactive forms
of oxygen and nitrogen. This leads to the
oxidation of LDL, absorption by platelets, and
accumulation of oxidized LDL in them [12],
because platelets are the main place of their
presence in the blood [5]. It should be noted that
CDA40L is considered a significant prognostic
biomarker of the instability of the course and
progression of CVD [16].

The release of the proinflammatory and
immunoregulatory cytokine IL-1 by activated
platelets not only initiates the adhesion of
leukocytes to the endothelium and their
transmigration but also induces the synthesis of
cytokines by various cells, which ultimately can
determine the directionality of the development of
reactions in an autoimmune or autoinflammatory
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direction [17, 23, 27].

Activated platelets induce IL-1B3-
dependent secretion of IL-6, IL-8, and the
chemokine CCL2 by endothelial cells, increase
the expression of the adhesion molecules [CAM-
1, avB3 and the secretion of chemoattractant
protein-1 (MCP-1) on endothelial cells, thereby
contributing to the involvement of monocytes
in the process [13].

Platelets are a powerful source of
transforming growth factor beta (TGF-p), the
release of which after their activation not only
stimulates the processes of physiological
regeneration of the endothelium but also affects
the formation and cellular composition of
atherosclerotic plaque [1].

Platelets are capable not only of
absorbing antigens but also of their presentation
by leukocytes [2].

The recruitment of monocytes and, as a
result, the formation of circulating and parietal
monocyte-platelet aggregates occurs due to the
release of cytokines and chemokines IL-1f,
sCD40L, CXCL4 and CCLS5 by platelets [3].
This, in turn, leads to the activation of
monocytes, increased production of chemokines
CCL2, RANTES, expression of tissue factor, and
initiation of thrombin generation [6].

Absorbing activated platelets, monocytes
acquire an inflammatory phenotype, manifested
by the release of pro-inflammatory cytokines,
an increase in their adhesion to the endothelium,
extravasation and transformation into
macrophages, and, as a result, the development
of an inflammatory reaction [26].

In conditions of hyperlipidemia, macro-
phages produce pro-inflammatory cytokines
tumor necrosis factor (TNF-a), IL-1, IL-6, IL-
12, IL-15, and IL-18, as well as anti-
inflammatory cytokines IL-10 and TGF-f3, but
they respond differently to some fractions of
lipoproteins. Unlike cholesterol, TG causes a
fourfold increase in the basal secretion of IL-1f3
by macrophages, and loading with both
cholesterol and TG leads to a decrease in the
secretion of TNF-a, IL-6, and IL-8 [21].

In vessels prone to atherosclerotic

damage, a wide range of cytokines is detected,
in particular TNF-a, IL-1, TL-2, IL-3, IL-6,
CXCLS, IL-10, IL-12, IL-15, IL-18, IFN-y, M-
CSF, TGF-B1, TGF-B2 i TGF-B3 [27], and such
cytokines as GM-CSF, IL-3, IL-6, IL-11, FGF4
i SDF-1 can stimulate overproduction of
thrombopoietin and, accordingly, reactive
thrombocytosis [7].

Therefore, the obtained results of the
study are consistent with the data of the literature
that platelets, taking into account their
multifunctionality, count, rapid regeneration of
the population, and interaction with other cells,
are important not only in the development of
atherosclerosis, but also in the maintenance of
cholesterol homeostasis, the initiation of
atherosclerotic inflammation, and, respectively,
the entry of atherogenic lipoproteins into the
vessel wall [12].

The detected associations between the
composition of blood cells and the lipid profile
of the examined persons indicate that the disposal
of excess lipoproteins may be based on various
types of immune reactions. Thus, an increase in
levels of VLDL-C and TG is associated with
deviations in the cellular composition of the
blood towards a non-specific leukocyte reaction,
namely, an increase in the absolute count of all
their different types without changing their ratio.
As for LDL-C, there is a direct relationship
between their levels in the blood and the
development of a more specific platelet-
lymphocyte response. The simultaneous increase
in LDL-C and TG levels is accompanied by an
increase in the absolute count of all blood cells,
except for monocytes, which may indicate the
development of both specific and non-specific
immune reactions, which are closely related to
each other.

The tendency towards an inverse
relationship (t=-0.06, p=0.051) between the
count of monocytes and the level of LDL-C
(Table 2) is most likely due to excessive
consumption of these cells in the process of
utilization of excess cholesterol in the blood.
Levels of HDL-C are inversely related to the
count of all different types of leukocytes and
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ESR, and its growth probably leads to a decrease
in the intensity of reactions of innate and adaptive
immunity.

Thus, the results of the conducted
research indicate that the cellular composition
ofthe blood is related to the peculiarities of lipid
metabolism, both with the levels of some lipids
and with their certain combinations. In general,
an increase in the count of platelets and
lymphocytes can be associated with hyper-
cholesterolemia, and an increase in the count of
all different types of leukocytes and ESR can be
associated with hypertriglyceridemia and low
HDL-C levels. Conversely, a decrease in the
absolute count of all blood cells can be caused
by an increase in HDL-C levels and a decrease
in TG levels, and a decrease in lymphocytes and
platelets can be caused by low TC levels.

Even though CBC parameters in people
with disorders of lipid metabolism and
subclinical CVD usually do not go beyond the
reference limits, the range of which is quite wide,
their appropriate analysis can serve as an
additional criterion for diagnosis and evaluation
of the effectiveness of treatment of this category
of patients, especially in the process of their
dynamic observation.

However, it should be taken into account
that deviations of CBC parameters can be
multifactorial and have both an adaptive-
compensatory and pathological nature.
Therefore, the analysis of CBC of patients with
CVD should be carried out in each specific case,
taking into account both the parameters of lipid
metabolism and other clinical data, namely: the
prevalence and severity of damage to vessels by
the atherosclerotic process, the degree of
disorders of blood supply and functions of the
relevant organs, and possible concomitant
diseases.

Conclusions
1. An atherogenic lipid profile is associated with
an increase in the count of all blood cells,
reflecting specific and nonspecific immune
reactions in response to elevated levels of various
lipid groups.

2. Platelets take an active part in lipid metabolism
and atherogenesis, as evidenced by a direct
correlation of their count with LDL-C levels, as
well as its increase in patients with a combination
of elevated levels of LDL-C and TG.
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