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Ðåôåðàò
Ìåòà. Âðàõîâóþ÷è òå, ùî êë³òèíè êðîâ³ â³ä³ãðàþòü
âàæëèâó ðîëü ÿê â àòåðîãåíåç³, òàê ³ â îáì³í³ ë³ï³ä³â,
ó ðîáîò³ áóëî ïîñòàâëåíî çà ìåòó îö³íèòè îñîáëè-
âîñò³ âçàºìîçâ'ÿçê³â ì³æ ë³ï³äíèì ïðîô³ëåì òà êë³-
òèííèì ñêëàäîì êðîâ³.
Ìàòåð³àë ³ ìåòîäè. Â äîñë³äæåííÿ áóëî âêëþ÷åíî 475
îñ³á (245 æ³íîê ³ 230 ÷îëîâ³ê³â), ÿêèì îäíî÷àñíî ïðî-
âîäèëèñÿ âèçíà÷åííÿ êë³í³÷íîãî àíàë³çó êðîâ³ òà ë³-
ï³äíîãî ïðîô³ëþ, à ñàìå: çàãàëüíîãî õîëåñòåðîëó
(ÇÕÑ), õîëåñòåðîëó ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³
(ÕÑ-ËÏÍÙ), õîëåñòåðîëó ë³ïîïðîòå¿í³â äóæå íèçüêî¿
ù³ëüíîñò³ (ÕÑ-ËÏÄÍÙ), õîëåñòåðîëó ë³ïîïðîòå¿í³â
âèñîêî¿ ù³ëüíîñò³ (ÕÑ-ËÏÂÙ) ³ òðèãë³öåðèä³â (ÒÃ).
Ñòàòèñòè÷íå îïðàöþâàííÿ îòðèìàíèõ äàíèõ çä³éñ-
íþâàëè çà äîïîìîãîþ ïàêåòó ïðîãðàì "Statistica for
Windows 6.0" (Statsoft, USA).
Ðåçóëüòàòè. Ï³äâèùåííÿ ð³âí³â ÇÕÑ ³ ÕÑ-ËÏÍÙ àñî-
ö³þâàëîñÿ ³ç çá³ëüøåííÿì ê³ëüêîñò³ ë³ìôîöèò³â ³

Abstract
Aim. Given that blood cells play an important role in
both atherogenesis and lipid metabolism, the research
aimed to assess the specifics of the relationship between
the parameters of the blood lipid spectrum and the
complete blood count (CBC).
Materials and Methods. A total of 475 individuals (245
female and 230 male) were included in the study, who
simultaneously underwent CBC and determination of lipid
profile, namely: total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), very low-density
lipoprotein cholesterol (VLDL-C), high-density
lipoprotein cholesterol (HDL-C) and triglycerides (TG).
Statistical processing of the obtained data was carried
out using the "Statistica for Windows 6.0" software
package (Statsoft, USA).
Results. An increase in levels of TC and LDL-C was
associated with an increase in the count of lymphocytes
and erythrocytes. A rise in VLDL-C and, accordingly, TG
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Âñòóï
Ç'ÿñóâàííÿ ð³çíèõ àñïåêò³â åò³îïàòîãåíåçó
ñåðöåâî-ñóäèííèõ õâîðîá (ÑÑÕ) àòåðîñêëå-
ðîòè÷íîãî ïîõîäæåííÿ íå âòðà÷àº ñâîº¿ àêòó-
àëüíîñò³, áî âîíè é íàäàë³ çàëèøàþòüñÿ ïðî-
â³äíîþ ïðè÷èíîþ íåïîâíîñïðàâíîñò³ òà
ñìåðòíîñò³ â öèâ³ë³çîâàíèõ êðà¿íàõ.

Â îñíîâ³ ðîçâèòêó ÑÑÕ ëåæàòü ðîçëà-
äè ë³ï³äíîãî îáì³íó, à ñàìå ã³ïåðõîëåñòåðî-
ëåì³ÿ çà ðàõóíîê õîëåñòåðîëó ë³ïîïðîòå¿í³â
íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ) [12]. Ñë³ä çàóâà-
æèòè, ùî íà â³äì³íó â³ä ËÏÍÙ ë³ïîïðîòå¿íè
âèñîêî¿ ù³ëüíîñò³ (ËÏÂÙ) ìàþòü àíòèàòå-
ðîãåíí³ âëàñòèâîñò³. Ùîäî ë³ïîïðîòå¿í³â äó-
æå íèçüêî¿ ù³ëüíîñò³ (ËÏÄÍÙ), äî ñêëàäó
ÿêèõ âõîäÿòü ïåðåâàæíî òðèãë³öåðèäè (ÒÃ),
òî ¿õ çíà÷åííÿ â ðîçâèòêó òà ïåðåá³ãó àòåðî-

åðèòðîöèò³â, à ÕÑ-ËÏÄÍÙ ³, â³äïîâ³äíî, ÒÃ, ÿê ³ çíè-
æåííÿ ð³âíÿ ÕÑ-ËÏÂÙ, ïîºäíóâàëèñÿ ³ç çðîñòàííÿì
ó êðîâ³ çàãàëüíî¿ ê³ëüêîñò³ ëåéêîöèò³â áåç ñóòòºâî¿
çì³íè ñï³ââ³äíîøåííÿ ¿õ ôîðì òà çá³ëüøåííÿì ØÎÅ.
Ê³ëüê³ñòü òðîìáîöèò³â áóëà ïîâ'ÿçàíà ïðÿìèì çâ'ÿç-
êîì ç ð³âíåì ÕÑ-ËÏÍÙ òà çðîñòàëà ó ðàç³ ïîºäíàííÿ
ï³äâèùåíèõ ð³âí³â ÕÑ-ËÏÍÙ ³ ÒÃ.
Îáãîâîðåííÿ. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî
òå, ùî â îñíîâ³ óòèë³çàö³¿ íàäëèøêó ë³ïîïðîòå¿í³â ëå-
æàòü ³ìóíí³ ðåàêö³¿ ð³çíîãî òèïó. Ï³äâèùåííÿ ð³âí³â
ÕÑ-ËÏÄÍÙ ³ ÒÃ àñîö³þºòüñÿ ç ðîçâèòêîì íåñïåöè-
ô³÷íî¿ ëåéêîöèòàðíî¿ ðåàêö³¿, à ÕÑ-ËÏÍÙ - ç á³ëüø
ñïåöèô³÷íîþ òðîìáîöèòàðíî-ë³ìôîöèòàðíîþ â³äïî-
â³ääþ. Îäíî÷àñíå çðîñòàííÿ ïîêàçíèê³â ÕÑ-ËÏÍÙ ³
ÒÃ ìîæå áóòè ïîâ'ÿçàíå ç ðîçâèòêîì ÿê ñïåöèô³÷íèõ,
òàê ³ íåñïåöèô³÷íèõ ³ìóííèõ ðåàêö³é. Ï³äâèùåííÿ ð³â-
íÿ ÕÑ-ËÏÂÙ, î÷åâèäíî, ïðèçâîäèòü äî çíèæåííÿ íà-
ïðóæåíîñò³ ðåàêö³é ïðèðîäæåíîãî é àäàïòèâíîãî
³ìóí³òåòó. Îòæå, ë³ï³äíèé ïðîô³ëü ïàö³ºíò³â ñë³ä îö³-
íþâàòè ç óðàõóâàííÿì ïîêàçíèê³â êë³òèííîãî ñêëàäó
êðîâ³, îñîáëèâî â ïðîöåñ³ ã³ïîë³ï³äåì³÷íîãî ë³êóâàííÿ.
Âèñíîâêè. Àòåðîãåííèé ë³ï³äíèé ïðîô³ëü àñîö³þºòü-
ñÿ ³ç çá³ëüøåííÿì ê³ëüêîñò³ âñ³õ êë³òèí êðîâ³, ùî
â³äîáðàæàº ñïåöèô³÷í³ é íåñïåöèô³÷í³ ³ìóíí³ ðåàêö³¿
ó â³äïîâ³äü íà ï³äâèùåí³ ð³âí³ ð³çíèõ ãðóï ë³ï³ä³â. Â
îáì³í³ ë³ï³ä³â âàæëèâó ðîëü â³ä³ãðàþòü òðîìáîöèòè.
Çâ'ÿçîê ðîáîòè ç íàóêîâèìè ïðîãðàìàìè, ïëàíàìè
³ òåìàìè. Äîñë³äæåííÿ º ôðàãìåíòîì ïëàíîâî¿ íàó-
êîâî¿ ðîáîòè êàôåäðè âíóòð³øíüî¿ ìåäèöèíè ¹2
Ëüâ³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó
³ìåí³ Äàíèëà Ãàëèöüêîãî íà òåìó "Îñîáëèâîñò³ òà
ìàðêåðè ïåðåá³ãó âíóòð³øí³õ õâîðîá çà óìîâ ïîºäíàí-
íÿ ç ìåòàáîë³÷íèì ñèíäðîìîì òà ìåòàáîë³÷íî àñî-
ö³éîâàíîþ æèðîâîþ õâîðîáîþ ïå÷³íêè", ¹ äåðæðå-
ºñòðàö³¿: 0122U000165.

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.

ñêëåðîçó îñòàòî÷íî íå ç'ÿñîâàíå [29]. Ñïðè-
÷èíåí³ ã³ïåðõîëåñòåðîëåì³ºþ çàïàëüíî-ñêëå-
ðîòè÷í³ çì³íè é àòåðîòðîìáîç ïðèçâîäÿòü äî
çâóæåííÿ ïðîñâ³òó àðòåð³é, ùî, ðàçîì ç ïåðå-
âàæíîþ ëîêàë³çàö³ºþ ïðîöåñó, øâèäê³ñòþ é
ñòóïåíåì çíèæåííÿ îðãàííîãî êðîâîïëèíó
àáî çàãàëüíîãî êðîâîîá³ãó, âèçíà÷àº íîçîëî-
ã³÷íó ôîðìó õâîðîáè.

Ìîðôîëîã³÷íèì íàñë³äêîì õðîí³÷íîãî
çàïàëåííÿ àðòåð³é âåëèêîãî êîëà êðîâîîá³ãó
åëàñòè÷íîãî é ì'ÿçîâî-åëàñòè÷íîãî òèïó º àòå-
ðîñêëåðîòè÷í³ áëÿøêè, â îñíîâ³ ôîðìóâàííÿ
ÿêèõ ëåæàòü ÿê íåñïåöèô³÷í³, òàê ³ ñïåöèô³÷í³
³ìóíí³ ðåàêö³¿ [19]. Äî ñêëàäó àòåðîñêëåðî-
òè÷íèõ áëÿøîê âõîäÿòü ìàêðîôàãè, ï³íèñò³ é
ãëàäêîì'ÿçîâ³ êë³òèíè, à òàêîæ ë³ìôîöèòè. Îä-
íàê, ó çàïî÷àòêóâàíí³ é ïðîãðåñóâàíí³ àòåðî-
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ñêëåðîòè÷íîãî çàïàëåííÿ ïðîâ³äíà ðîëü íà-
ëåæèòü ìîíîöèòàì ³ òðîìáîöèòàì. Ìîíîöèòè
ÿê ïîïåðåäíèêè ñèñòåìè ìîíîíóêëåàðíèõ ôà-
ãîöèò³â ó ïðîöåñ³ åêñòðàâàçàö³¿ òðàíñôîðìó-
þòüñÿ â ìàêðîôàãè é ï³íèñò³ êë³òèíè, ñòàíîâ-
ëÿ÷è á³ëüøó ÷àñòèíó êë³òèííèõ åëåìåíò³â
àòåðîñêëåðîòè÷íèõ áëÿøîê. Ùîäî òðîìáîöè-
ò³â, òî â ïàö³ºíò³â ç ÑÑÕ ñïîñòåð³ãàºòüñÿ ï³ä-
âèùåíà ¿õ àêòèâàö³ÿ, õî÷à çíà÷åííÿ öüîãî ôå-
íîìåíó â àòåðîãåíåç³ äî ê³íöÿ íå ç'ÿñîâàíî [22].

Ï³ä´ðóíòÿì ðîçêðèòòÿ âàæëèâîãî çíà-
÷åííÿ òðîìáîöèò³â íå ëèøå â ðîçâèòêó àòå-
ðîòðîìáîçó, àëå é â óòâîðåíí³ àòåðîñêëåðî-
òè÷íîãî íàëüîòó ïîñëóæèëî âèÿâëåííÿ â íèõ
ðåöåïòîð³â äî ë³ïîïðîòå¿í³â: CD36 (SR-BIII),
SR-BI, SR-BII, LOX-1, ApoER2 ³ CXCL16, çà-
âäÿêè ÿêèì âîíè çäàòí³ çâ'ÿçóâàòè, ïîãëèíàòè
é ïåðåíîñèòè ë³ïîïðîòå¿íè [10]. Âò³ì ïîêà-
çàíî, ùî çàëåæíî â³ä ù³ëüíîñò³ ë³ïîïðîòå¿íè
ð³çíîñêåðîâàíî âïëèâàþòü íà àêòèâí³ñòü
òðîìáîöèò³â [8]. Íà â³äì³íó â³ä ËÏÂÙ, ÿê³
îïîñåðåäêîâàíî ÷åðåç SR-BI ñïðèÿþòü íîð-
ìàë³çàö³¿ àäãåçèâíî-àãðåãàö³éíî¿ àêòèâíîñò³
òðîìáîöèò³â, ËÏÍÙ òà ¿õ îêèñëåí³ ôîðìè,
çâ'ÿçóþ÷èñü ç SR-BI², ïîòóæíî ¿¿ ï³äâèùóþòü
[4]. Ïðî âàæëèâå çíà÷åííÿ ïîïóëÿö³¿ òðîìáî-
öèò³â ó ïàòîãåíåç³ ÑÑÕ ìîæå ñâ³ä÷èòè é òå,
ùî ¿õ ñóìàðíèé ðåöåïòîðíèé ïîòåíö³àë äî ë³-
ïîïðîòå¿í³â, âðàõîâóþ÷è ñï³ââ³äíîøåííÿ
ê³ëüêîñò³ êë³òèí ó êðîâîîá³ãó, â ñîòí³ ðàç³â
ïåðåâèùóº ìîíîöèòàðíèé. Ñâ³ä÷åííÿì âàæ-
ëèâî¿ ðîë³ òðîìáîöèò³â ó ï³äòðèìö³ ö³ë³ñíîñò³
âíóòð³øíüî¿ îáîëîíêè àðòåð³é, íàâ³òü çà ô³-
ç³îëîã³÷íèõ óìîâ, º òå, ùî â ïðîöåñ³ ïðîõî-
äæåííÿ êðîâ³ ÷åðåç àðòåð³àëüíå ðóñëî äî âå-
íîçíîãî ¿õ ïîïóëÿö³ÿ çíà÷íî çìåíøóºòüñÿ,
íàéïðàâäîïîä³áí³øå ÷åðåç ïîñò³éíå çóæèâàí-
íÿ, ïåðåäóñ³ì ó ì³ñöÿõ íèçüêîãî íàïðóæåííÿ
çñóâó ñò³íîê ñóäèí [30]. Ó ïðîöåñ³ çâ'ÿçóâàííÿ
é ìîäèô³êàö³¿ ë³ïîïðîòå¿í³â òðîìáîöèòè âçàº-
ìîä³þòü ç ëåéêîöèòàìè, îïîñåðåäêîâóþ÷è
âçàºìîçâ'ÿçêè ì³æ ³ìóííèìè, ãåìîñòàòè÷íèìè
òà ðåãåíåðàòîðíèìè ðåàêö³ÿìè [28].

Ìåòà ïðàö³: âðàõîâóþ÷è òå, ùî êë³òè-
íàì êðîâ³, çîêðåìà òðîìáîöèòàì, â³äâîäèòüñÿ
âàæëèâà ðîëü â àòåðîãåíåç³, à ¿õ ðåàêö³¿ çàëå-
æàòü â³ä ñòàíó îáì³íó ë³ï³ä³â, ó ðîáîò³ áóëî

ïîñòàâëåíî çà ìåòó îö³íèòè îñîáëèâîñò³ âçàº-
ìîçâ'ÿçê³â ì³æ ïîêàçíèêàìè ë³ï³äíîãî ïðîô³-
ëþ òà êë³òèííîãî ñêëàäó êðîâ³ (ÊÑÊ).

Ìàòåð³àë ³ ìåòîäè
Ó ðîáîò³ âèêîðèñòàíî áàçó äàíèõ ìåäè÷íî¿
ëàáîðàòîð³¿ ä³àãíîñòè÷íîãî öåíòðó "Ìåä³ñ"
(Ëüâ³â) 2020 ðîêó, ùî ì³ñòèëà íóìåðàö³þ ðå-
çóëüòàò³â àíàë³ç³â áåç ïåðñîíàëüíèõ äàíèõ
îñ³á, ÿêèì âîíè ïðîâîäèëèñÿ. Êðèòåð³ÿìè
âêëþ÷åííÿ â äîñë³äæåííÿ áóëè âñ³ âèïàäêè ç
îäíî÷àñíî ïðîâåäåíèì âèçíà÷åííÿì êë³í³÷-
íîãî àíàë³çó êðîâ³ òà ë³ï³äíîãî ïðîô³ëþ. Òà-
êèì ÷èíîì ó äîñë³äæåííÿ âêëþ÷åíî ðåçóëü-
òàòè àíàë³ç³â 475 îñ³á: 245 æ³íîê ³ 230 ÷îëî-
â³ê³â. Îñê³ëüêè â áàç³ äàíèõ ëàáîðàòîð³¿ íå
çáåð³ãàëàñÿ ³íôîðìàö³ÿ ïðî â³ê îáñòåæåíèõ ³
íå ô³êñóþòüñÿ ¿õ ä³àãíîçè, òà áåðó÷è äî óâàãè
òå, ùî ¿ì âèçíà÷àâñÿ ë³ï³äíèé ïðîô³ëü êðîâ³,
ìîæíà ââàæàòè, ùî öå ïåðåâàæíî áóëè äîðîñ-
ë³ îñîáè ç ÑÑÕ àòåðîñêëåðîòè÷íîãî ïîõî-
äæåííÿ àáî ÷èííèêàìè ðèçèêó ¿õ ðîçâèòêó,
îáñòåæóâàí³ àìáóëàòîðíî (òîáòî íå ç ãîñòðè-
ìè ñòàíàìè). Êîãîðòà îáñòåæåíèõ áóëà ïðèé-
íÿòíîþ äëÿ äîñë³äæåííÿ, áî íàøîþ ìåòîþ
áóëà îö³íêà çàãàëüíèõ çàêîíîì³ðíîñòåé ó
çâ'ÿçêàõ ì³æ îêðåìèìè ôðàêö³ÿìè ë³ï³ä³â òà
ÊÑÊ íåçàëåæíî â³ä ñòàíó çäîðîâ'ÿ.

Îö³íêà ïîêàçíèê³â ë³ï³äíîãî îáì³íó
çä³éñíþâàëàñÿ íà ï³äñòàâ³ àíàë³çó ð³âíÿ â êðî-
â³ çàãàëüíîãî õîëåñòåðîëó (ÇÕÑ), õîëåñòåðîëó
ËÏÍÙ (ÕÑ-ËÏÍÙ), õîëåñòåðîëó ËÏÂÙ
(ÕÑ-ËÏÂÙ) ³ ÒÃ. Âèçíà÷åííÿ ïîêàçíèê³â ë³-
ï³äíîãî îáì³íó ïðîâîäèëîñÿ íà àâòîìàòè÷íî-
ìó àíàë³çàòîð³ Cobas 6000 (á³îõ³ì³÷íèé ìî-
äóëü ñ501) ROCHE, Hitachi High Technologies
Corporation (Tokyo, Japan) ç âèêîðèñòàííÿì
ðåàêòèâ³â ô³ðìè ROCHE (Øâåéöàð³ÿ). Íà ï³ä-
ñòàâ³ îòðèìàíèõ ðåçóëüòàò³â ðîçðàõîâóâàëè
ð³âåíü õîëåñòåðîëó ËÏÄÍÙ (ÕÑ-ËÏÄÍÙ).
Äîñë³äæåííÿ ÊÑÊ çä³éñíþâàëîñÿ çà äîïîìî-
ãîþ àâòîìàòè÷íîãî ãåìàòîëîã³÷íîãî àíàë³çà-
òîðà MINDRAY 6000 (Êèòàé).

Äëÿ ñòàòèñòè÷íîãî îïðàöþâàííÿ îòðè-
ìàíèõ äàíèõ áóëî âèêîðèñòàíî ïàêåò ïðîãðàì
"Statistica for Windows" (Statsoft, USA). Ëà-
áîðàòîðí³ ïîêàçíèêè ïîð³âíþâàëè çà äîïîìî-
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ãîþ U-êðèòåð³þ Ìàííà-Â³òí³, ¿õ ïîäàíî â
òåêñò³ é òàáëèö³ ÿê "ìåä³àíà (ì³æêâàðòèëüíèé
³íòåðâàë)". Äëÿ ç'ÿñóâàííÿ êîðåëÿö³éíèõ çâ'ÿç-
ê³â âèçíà÷àëè êðèòåð³é τ (òàó) Êåíäàëëà.

Ðåçóëüòàòè
Ïîêàçíèêè äîñë³äæóâàíèõ ïàðàìåòð³â ë³ï³ä-
íîãî ïðîô³ëþ òà ÊÑÊ â îáñòåæåíèõ îñ³á ïî-
äàíî ó Òàáë. 1. Àíàë³çóþ÷è îòðèìàí³ äàí³,
ìîæíà êîíñòàòóâàòè, ùî ì³æêâàðòèëüí³ ³íòåð-
âàëè öèõ ïîêàçíèê³â â³äïîâ³äàëè ðåôåðåíò-
íèì çíà÷åííÿì àáî áóëè áëèçüê³ äî íèõ.

Ñòàòèñòè÷íå îïðàöþâàííÿ äîñë³äæó-
âàíèõ äàíèõ âèÿâèëî ÿê ñï³ëüí³, òàê ³ â³äì³íí³
âçàºìîçâ'ÿçêè ì³æ ð³çíèìè ïîêàçíèêàìè ë³-
ï³äíîãî ïðîô³ëþ òà ÊÑÊ â îñ³á äîñë³äæóâàíî¿
ãðóïè (Òàáë. 2).

Ðåçóëüòàòè âèçíà÷åííÿ àñîö³àö³é ë³ï³-
ä³â êðîâ³ ç ïîêàçíèêàìè ÊÑÊ äîçâîëèëè âèÿ-
âèòè ð³çíîñêåðîâàí³ êîðåëÿö³éí³ çâ'ÿçêè òðüîõ
óìîâíî âèä³ëåíèõ ãðóï ë³ï³ä³â: ïåðøà - ÇÕÑ
³ ÕÑ-ËÏÍÙ, äðóãà - ÕÑ-ËÏÂÙ, òðåòÿ - ÕÑ-
ËÏÄÍÙ ³ ÒÃ. Õî÷à ì³æ ïîêàçíèêàìè ÊÑÊ òà
ð³âíÿìè ë³ï³ä³â ïåðøî¿ é òðåòüî¿ ãðóï ïðî-
ñòåæóâàëèñÿ äåÿê³ ïîä³áí³ àñîö³àö³¿.

Ùîäî ïåðøî¿ ãðóïè ë³ï³ä³â, ÕÑ-
ËÏÍÙ ³ ÇÕÑ, â ÿê³é ÷àñòêà ÕÑ-ËÏÍÙ çíà÷-
íî ïåðåâàæàº, òî ¿õ ð³âåíü çíà÷óùî ïîçèòèâíî

êîðåëþâàâ ç àáñîëþòíîþ ê³ëüê³ñòþ ë³ìôîöè-
ò³â ³ òðîìáîöèò³â, à òàêîæ ç êîíöåíòðàö³ºþ
ãåìîãëîá³íó é ãåìàòîêðèòîì.

Ð³âí³ ÕÑ-ËÏÂÙ òà òðåòüî¿ ãðóïè ë³-
ï³ä³â (ÒÃ, ÿê³ òðàíñïîðòóþòüñÿ ËÏÄÍÙ, òà
ÕÑ-ËÏÄÍÙ) çíà÷óùî êîðåëþâàëè ç àáñî-
ëþòíîþ ê³ëüê³ñòþ âñ³õ êë³òèí êðîâ³, êð³ì
òðîìáîöèò³â, à òàêîæ ç êîíöåíòðàö³ºþ ãåìî-
ãëîá³íó, ãåìàòîêðèòîì ³ øâèäê³ñòþ îñ³äàííÿ
åðèòðîöèò³â (ØÎÅ). Ö³ âçàºìîçâ'ÿçêè áóëè
ð³çíîñêåðîâàíèìè, à ñàìå: ç ð³âíÿìè ÕÑ-
ËÏÂÙ - íåãàòèâí³ êîðåëÿö³¿, à ç ð³âíÿìè ÕÑ-
ËÏÄÍÙ ³ ÒÃ - ïîçèòèâí³. Â³äîìî, ùî íèçü-
êèé ð³âåíü ÕÑ-ËÏÂÙ ³ ï³äâèùåíèé ð³âåíü
ÒÃ ïîºäíóþòüñÿ â ìåòàáîë³÷íîìó ñèíäðîì³,
ÿêèé º ñóòòºâèì ÷èííèêîì ðèçèêó ðîçâèòêó
ÑÑÕ ³ öóêðîâîãî ä³àáåòó 2-ãî òèïó, òîìó ¿õí³
ð³çíîñêåðîâàí³ çâ'ÿçêè ç êë³òèíàìè êðîâ³ âè-
ãëÿäàþòü çàêîíîì³ðíèìè.

²ç ³íøîãî áîêó, ïðîñòåæóâàëèñÿ çíà-
÷óù³ êîðåëÿö³éí³ çâ'ÿçêè çàãàëüíî¿ ê³ëüêîñò³
ëåéêîöèò³â, àáñîëþòíî¿ ê³ëüêîñò³ ãðàíóëîöè-
ò³â, çîêðåìà íåéòðîô³ëüíèõ, ìîíîöèò³â, åðèò-
ðîöèò³â òà ØÎÅ ç ð³âíÿìè ÕÑ-ËÏÂÙ, ÕÑ-
ËÏÄÍÙ ³ ÒÃ. Àáñîëþòíà ê³ëüê³ñòü ë³ìôîöè-
ò³â êîðåëþâàëà çíà÷óùî ç ð³âíÿìè âñ³õ ë³ï³-
ä³â, à ê³ëüê³ñòü òðîìáîöèò³â - ëèøå ç ð³âíÿìè
ÇÕÑ ³ ÕÑ-ËÏÍÙ. Êîíöåíòðàö³ÿ ãåìîãëîá³íó

Ïîêàçíèêè Ìåä³àíà Ì³í³ìóì Ìàêñèìóì Íèжí³й 
êâàðòèëü 

Âåðхí³й 
êâàðòèëü 

ÇÕÑ, ììîëü/ë 5,40 2,38 11,23 4,58 6,27 
ÕÑ-ËÏÍÙ, ììîëü/ë 3,34 1,02 8,53 2,62 4,10 
ÕÑ-ËÏÂÙ, ììîëü/ë 1,29 0,48 2,55 1,04 1,55 
ÕÑ-ËÏÄÍÙ, ììîëü/ë 0,67 0,08 3,95 0,50 0,92 
ÒÃ, ììîëü/ë 1,32 0,35 7,70 0,98 1,88 
Åðèòðîöèòè×1012/ë 4,74 2,65 6,66 4,39 5,09 
Ãåìîãëîá³í, ã/ë  144,0 70,0 181,0 132,0 154,0 
Ãåìàòîêðèò, %  43,8 20,6 57,6 40,7 46,9 
Òðîìáîöèòè×109/ë 229,0 76,0 466,0 192,0 274,0 
Ëåéêîöèòè×109/ë 6,10 2,40 15,40 5,09 7,50 
Ë³ìôîöèòè×109/ë 2,05 0,40 9,26 1,69 2,44 
Ìîíîöèòè×109/ë 0,41 0,09 1,46 0,28 0,55 
Ãðàíóëîöèòè×109/ë 3,66 1,21 12,79 2,88 4,69 
Íåéòðîô³ëè×109/ë 3,48 0,66 12,64 2,70 4,49 
Бàçîô³ëè×109/ë 0,00 0,00 0,15 0,00 0,00 
Åîçèíîô³ëè×109/ë 0,11 0,00 1,91 0,07 0,24 
ØÎÅ, ìì/ãîä. 9,0 2,0 58,0 5,0 15,0 

Òàáëèöÿ 1
Ïîêàçíèêè ë³ï³äíîãî ïðîô³ëþ òà êë³òèííîãî ñêëàäó êðîâ³ â îáñòåæåíèõ îñ³á

ÇÕÑ - çàãàëüíèé õîëåñòåðîë, ÒÃ - òðèãë³öåðèäè, ÕÑ-ËÏÂÙ - õîëåñòåðîë ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³,
ÕÑ-ËÏÍÙ - õîëåñòåðîë ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³, ØÎÅ - øâèäê³ñòü îñ³äàííÿ åðèòðîöèò³â
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é ãåìàòîêðèò áóëè âçàºìîïîâ'ÿçàíèìè ç óñ³ìà
ôðàêö³ÿìè ë³ï³ä³â.

Âðàõîâóþ÷è òå, ùî â îòðèìàíèõ çíà-
÷óùèõ êîðåëÿö³ÿõ ò³ñíîòà çâ'ÿçê³â âèÿâèëàñÿ
ñëàáêîþ (êîåô³ö³ºíò êîðåëÿö³¿ êîëèâàâñÿ â³ä
0,06 äî 0,20), äëÿ ï³äòâåðäæåííÿ îòðèìàíèõ
ðåçóëüòàò³â áóëî âèâ÷åíî ïîêàçíèêè ÊÑÊ ó
ãðóïàõ îáñòåæåíèõ ç ð³çíèìè ð³âíÿìè ë³ï³ä³â
êðîâ³. Ïðîâåäåíî ÷îòèðè ïîä³ëè çà ïîêàçíè-
êàìè ÇÕÑ, ÕÑ-ËÏÍÙ, ÒÃ ³ ÕÑ-ËÏÂÙ, ó
êîæíîìó ç ÿêèõ âèä³ëÿëîñÿ ïî äâ³ ãðóïè çà ¿õ
ðåôåðåíòíèìè çíà÷åííÿìè. Çã³äíî ç ðåêîìåí-
äàö³ÿìè ªâðîïåéñüêîãî òîâàðèñòâà ã³ïåðòåí-
ç³¿ òà ªâðîïåéñüêîãî òîâàðèñòâà êàðä³îëîã³â
(ESH/ESC) 2013 ðîêó ð³âíÿìè ë³ï³ä³â ó êðîâ³,
ÿê³ íå ï³äâèùóþòü ñóìàðíîãî ñåðöåâî-ñóäèí-
íîãî ðèçèêó òà ìîæóòü ââàæàòèñÿ íîðìàëüíè-
ìè, º òàê³: ÇÕÑ ≤4,9 ììîëü/ë, ÕÑ-ËÏÍÙ ≤3
ììîëü/ë, ÕÑ-ËÏÂÙ ≥1 ììîëü/ë ó ÷îëîâ³ê³â ³
≥1,2 ììîëü/ë ó æ³íîê, ÒÃ ≤1,7 ììîëü/ë.

Ó ïåðøîìó ïîä³ë³ çà ðåôåðåíòíèì ð³â-
íåì ÇÕÑ âèä³ëåíî 1à ãðóïó - <5 ììîëü/ë
(n=180, 37,9%) ³ 1á ãðóïó - ≥5,0 ììîëü/ë
(n=295, 62,1%). Äðóãèé ïîä³ë çà ð³âíåì ÕÑ-
ËÏÍÙ: 2à ãðóïà - <3,0 ììîëü/ë (n=180,
37,9%), 2á ãðóïà - ≥3,0 ììîëü/ë (n=295,

62,1%). Òðåò³é ïîä³ë çà ð³âíåì ÒÃ: 3à ãðóïà -
<1,7 ììîëü/ë (n=323, 68%), 3á ãðóïà - ≥1,7
ììîëü/ë (n=152, 32%), à ÷åòâåðòèé - çà ð³âíÿ-
ìè ÕÑ-ËÏÂÙ: 4a ãðóïà - <1,0 ììîëü/ë äëÿ
÷îëîâ³ê³â ³ <1,2 ììîëü/ë äëÿ æ³íîê (n=126,
26,5%), 4á ãðóïà - ≥1,0 ììîëü/ë ³ ≥1,2 ììîëü/
ë (n=349, 73,5%), â³äïîâ³äíî.

Ïîð³âíþþ÷è äàí³ ÊÑÊ â îñ³á, ïîä³ëå-
íèõ çà âì³ñòîì ÇÕÑ â êðîâ³ (ïåðøèé ïîä³ë),
âñòàíîâëåíî çíà÷óù³ â³äì³ííîñò³ ì³æ ãðóïà-
ìè 1à ³ 1á, à ñàìå: â 1á ãðóï³ áóëà á³ëüøîþ
ê³ëüê³ñòü ó êðîâ³ òðîìáîöèò³â [234 (204-
277)×109/ë ïðîòè 219,5 (175,5-266)×109/ë,
ð=0,005] ³ ë³ìôîöèò³â [2,11 (1,75-2,51)×109/ë
ïðîòè 1,93 (1,57-2,36)×109/ë, ð=0,009], à òàêîæ
âèùèé ãåìàòîêðèò [44,7 (41,0-47,2)% ïðîòè
43,1 (40,25-46,3)%, ð=0,020] â ïîð³âíÿíí³ ç
îñîáàìè 1à ãðóïè. Íå ïðîñòåæóâàëàñÿ ð³çíè-
öÿ ì³æ öèìè ãðóïàìè çà ð³âíåì ãåìîãëîá³íó,
íà ïðîòèâàãó äàíèì êîðåëÿö³éíîãî àíàë³çó.

Òàê³ æ çíà÷óù³ çàêîíîì³ðí³ â³äì³ííîñ-
ò³ ì³æ ãðóïàìè ñïîñòåð³ãàëèñÿ â äðóãîìó ïî-
ä³ë³, äå â îñ³á 2á ãðóïè, à ñàìå ç ï³äâèùåíèì
ð³âíåì ÕÑ-ËÏÍÙ, áóëà á³ëüøîþ ê³ëüê³ñòü
òðîìáîöèò³â [233 (204-277)×109/ë ïðîòè 221,5
(175-265,5)×109/ë, ð=0,004] ³ ë³ìôîöèò³â [2,10

Ïîêàçíèêè ÇХÑ ХÑ-ËÏÍЩ ХÑ-ËÏÂЩ ХÑ-ËÏÄÍЩ  ÒГ 

Ëåéêîöèòè×109/ë τ=0,00,  
ð=0,99 

τ=-0,02,  
ð=0,51 

τ=-0,15, 
ð<0,0001 

τ=0,19, 
ð<0,0001 

τ=0,20,  
ð<0,0001 

Ãðàíóëîöèòè×109/ë τ=-0,03, 
ð=0,30 

τ=-0,05, 
ð=0,08 

τ=-0,15, 
ð<0,0001 

τ=0,15, 
ð<0,0001 

τ=0,17, 
ð<0,0001 

Íåéòðîô³ëè×109/ë τ=-0,03, 
ð=0,34 

τ=-0,05, 
ð=0,11 

τ=-0,14, 
ð<0,0001 

τ=0,15, 
ð<0,0001 

τ=0,16, 
ð<0,0001 

Mîíîöèòè×109/ë τ=-0,05,  
ð=0,08 

τ=-0,06,  
ð=0,051 

τ=-0,14, 
ð<0,0001 

τ=0,14, 
ð<0,0001 

τ=0,14, 
ð<0,0001 

Ë³ìôîöèòè×109/ë τ=0,09,  
ð=0,002 

τ=0,07,  
ð=0,01 

τ=-0,06, 
ð=0,0496 

τ=0,16, 
ð<0,0001 

τ=0,16,  
ð<0,001 

Òðîìáîöèòè×109/ë τ=0,12, 
ð=0,0001 

τ=0,11,  
ð=0,0003 

τ=0,05,  
ð=0,13 

τ=0,05,  
ð=0,14 

τ=0,04,  
ð=0,24 

Åðèòðîöèòè×1012/ë τ=0,04,  
ð=0,25 

τ=0,05,  
ð=0,11 

τ=-0,18,  
ð<0,001 

τ=0,19, 
ð<0,0001 

τ=0,19, 
ð<0,0001 

Ãåìîãëîá³í, ã/ë τ=0,06,  
ð=0,038 

τ=0,08,  
ð=0,014 

τ=-0,17, 
ð<0,0001 

τ=0,19, 
ð<0,0001 

τ=0,19, 
ð<0,0001 

Ãåìàòîêðèò, % τ=0,07,  
ð=0,022 

τ=0,08,  
ð=0,012 

τ=-0,17, 
ð<0,0001 

τ=0,19,  
ð<0,001 

τ=0,19,  
ð<0,001 

ØÎÅ, ìì/ãîä. τ=0,03,  
ð=0,296 

τ=0,02,  
ð=0,53 

τ=-0,07,  
ð=0,016 

τ=0,13, 
ð<0,0001 

τ=0,09,  
ð=0,002 

Òàáëèöÿ 2
Êîðåëÿö³éí³ çâ'ÿçêè ì³æ ïîêàçíèêàìè êë³òèííîãî ñêëàäó êðîâ³ òà ë³ï³äíîãî ïðîô³ëþ

ÇÕÑ - çàãàëüíèé õîëåñòåðîë, ÒÃ - òðèãë³öåðèäè, ÕÑ-ËÏÂÙ - õîëåñòåðîë ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³,
ÕÑ-ËÏÄÍÙ - õîëåñòåðîë ë³ïîïðîòå¿í³â äóæå íèçüêî¿ ù³ëüíîñò³, ÕÑ-ËÏÍÙ - õîëåñòåðîë ë³ïîïðîòå¿í³â

íèçüêî¿ ù³ëüíîñò³, ØÎÅ - øâèäê³ñòü îñ³äàííÿ åðèòðîöèò³â
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(1,73-2,51)×109/ë ïðîòè 1,98 (1,58-2,40)×109/ë,
ð=0,0496], à òàêîæ åðèòðîöèò³â [4,82 (4,41-
5,13)×1012/ë ïðîòè 4,68 (4,36-5,03)×1012/ë,
p=0,011], ãåìàòîêðèòó [44,8 (41,1-47,3)% ïðî-
òè 42,9 (40,1-46,1)%, p=0,003] ³ êîíöåíòðàö³¿
ãåìîãëîá³íó [146 (133-155) ã/ë ïðîòè 142 (130-
151) ã/ë, p=0,003], í³æ ó 2à ãðóï³. Ïîð³âíþþ÷è
ö³ äàí³ ç ðåçóëüòàòàìè êîðåëÿö³éíîãî àíàë³çó,
ñë³ä çàçíà÷èòè, ùî êîðåëÿö³¿ ì³æ ð³âíåì ÕÑ-
ËÏÍÙ ³ ê³ëüê³ñòþ åðèòðîöèò³â íå áóëî âèÿâëåíî.

Ó òðåòüîìó ïîä³ë³ â îñ³á ç ð³âíåì ÒÃ
≥1,7 ììîëü/ë (3á ãðóïà) áóëè çíà÷óùî âèùè-
ìè ïîêàçíèêè çàãàëüíî¿ ê³ëüêîñò³ ëåéêîöèò³â
[7,0 (5,7-8,1)×109/ë ïðîòè 6,2 (5,0-7,1)×109/ë,
ð<0,0001], àáñîëþòíî¿ ê³ëüêîñò³ ãðàíóëîöèò³â
[4,17 (3,37-5,25)×109/ë ïðîòè 3,42 (2,70-
4,46)×109/ë, p<0,0001], çîêðåìà íåéòðîô³ëü-
íèõ [4,00 (3,23-4,96)×109/ë ïðîòè 3,30 (2,51-
4,27)×109/ë, p<0,0001], ìîíîöèò³â [0,44 (0,30-
0,60)×109/ë ïðîòè 0,40 (0,26-0,54)×109/ë,
p=0,021], ë³ìôîöèò³â [2,21 (1,79-2,80)×109/ë
ïðîòè 1,98 (1,63-2,34)×109/ë, ð=0,0001] ³ åðèò-
ðîöèò³â [4,87 (4,54-5,22)×1012/ë ïðîòè 4,71
(4,36-5,02)×1012/ë, p=0,0006] (à òàêîæ ãåìàòî-
êðèòó é êîíöåíòðàö³¿ ãåìîãëîá³íó) â ïîð³â-
íÿíí³ ç îñîáàìè 3à ãðóïè. Çíà÷óùî¿ ð³çíèö³
ì³æ ãðóïàìè 3à ³ 3á çà ØÎÅ íå áóëî âèÿâëåíî,
íà ïðîòèâàãó äàíèì êîðåëÿö³éíîãî àíàë³çó.
Ïîä³áí³ ñï³ââ³äíîøåííÿ ì³æ âêàçàíèìè ãåìî-
öèòîìåòðè÷íèìè ïàðàìåòðàìè ïðîñòåæóâà-ëè-
ñÿ ïðè ïîð³âíÿíí³ ãðóï îñ³á ç ð³âíåì ÕÑ-
ËÏÄÍÙ, âèùèì ³ íèæ÷èì â³ä ìåä³àíè 0,67
ììîëü/ë, äî ÷îãî äîäàëàñÿ â³äì³íí³ñòü çà ØÎÅ,
ïîêàçíèêè ÿêî¿ áóëè á³ëüøèìè â îñ³á ç ð³âíåì
ÕÑ-ËÏÄÍÙ ïîíàä ìåä³àíó, í³æ ó òèõ, õòî ìàâ
ð³âåíü íèæ÷èé â³ä ìåä³àíè [10 (5-18) ìì/ãîä.
ïðîòè 8 (5-13) ìì/ãîä., ð=0,031, â³äïîâ³äíî].

Ó ÷åòâåðòîìó ïîä³ë³ â îñ³á 4à ãðóïè ç
íèçüêèì ð³âíåì ÕÑ-ËÏÂÙ ó ïîð³âíÿíí³ ç 4á
ãðóïîþ çíà÷óùî âèùèìè áóëè çàãàëüíà ê³ëü-
ê³ñòü ëåéêîöèò³â [6,7 (5,3-8,1)×109/ë ïðîòè 6,1
(5,1-7,2)×109/ë, ð=0,022], ãðàíóëîöèò³â [4,08
(3,19-5,12)×109/ë ïðîòè 3,54 (2,75-4,53)×109/ë,
p=0,002], çîêðåìà íåéòðîô³ëüíèõ [3,85 (2,99-
4,84)×109/ë ïðîòè 3,38 (2,59-4,34)×109/ë,
p=0,003], ìîíîöèò³â [0,44 (0,29-0,63)×109/ë
ïðîòè 0,40 (0,28-0,51)×109/ë, p=0,012] ³ ØÎÅ

[12 (6-23) ìì/ãîä. ïðîòè 8 (5-13) ìì/ãîä.,
ð<0,0001]. Çíà÷óùî¿ ð³çíèö³ ì³æ ãðóïàìè 4à
³ 4á çà ê³ëüê³ñòþ ë³ìôîöèò³â, åðèòðîöèò³â, ð³â-
íåì ãåìîãëîá³íó é ãåìàòîêðèòîì íå áóëî âè-
ÿâëåíî, íà ïðîòèâàãó äàíèì êîðåëÿö³éíîãî
àíàë³çó. Öå ìîæå áóòè ïîâ'ÿçàíî ç òèì, ùî â
÷åòâåðòîìó ïîä³ë³ âðàõîâóâàëèñÿ ãåíäåðí³ îñîá-
ëèâîñò³ ðåôåðåíòíèõ çíà÷åíü ÕÑ-ËÏÂÙ.

Îòæå, ïîð³âíÿííÿ ïàðàìåòð³â ÊÑÊ â
ãðóïàõ îáñòåæåíèõ îñ³á ç ðåôåðåíòíèìè çíà-
÷åííÿìè ïîêàçíèê³â ë³ï³äíîãî ïðîô³ëþ òà ç
ïîêàçíèêàìè, ÿê³ âèõîäÿòü çà ìåæ³ ðåôåðåíò-
íèõ (ç ã³ïåðõîëåñòåðîëåì³ºþ, çíèæåíèì ð³â-
íåì ÕÑ-ËÏÂÙ, ã³ïåðòðèãë³öåðèäåì³ºþ), â
îñíîâíîìó óçãîäæóºòüñÿ ç ðåçóëüòàòàìè êî-
ðåëÿö³éíîãî àíàë³çó, ïðîâåäåíîãî ì³æ ð³âíÿ-
ìè ë³ï³ä³â ³ ê³ëüê³ñòþ êë³òèí êðîâ³.

Äëÿ âèçíà÷åííÿ âïëèâó íà ÊÑÊ ïîºä-
íàííÿ äâîõ àòåðîãåííèõ ÷èííèê³â, à ñàìå: ï³ä-
âèùåíèõ ð³âí³â ÕÑ-ËÏÍÙ ³ ÒÃ, ñåðåä îáñòå-
æåíèõ îñ³á áóëî âèîêðåìëåíî ùå äâ³ ãðóïè:
äî 5à ãðóïè áóëî âêëþ÷åíî 134 îñîáè (28,2%)
ç ð³âíåì ÕÑ-ËÏÍÙ <3,0 ììîëü/ë ³ ð³âíåì ÒÃ
<1,7 ììîëü/ë, à 5á ãðóïó ñêëàëî 106 îñ³á
(22,3%) ç ïîêàçíèêàìè ÕÑ-ËÏÍÙ ≥3,0
ììîëü/ë ³ ÒÃ ≥1,7 ììîëü/ë (Òàáë. 3). Çà ãåìî-
öèòîìåòðè÷íèìè ïîêàçíèêàìè â îñ³á 5á ãðóïè
â ïîð³âíÿíí³ ç 5à ãðóïîþ ñïîñòåð³ãàëàñÿ çíà-
÷óùî á³ëüøà àáñîëþòíà ê³ëüê³ñòü óñ³õ êë³òèí
êðîâ³, âêëþ÷íî ç òðîìáîöèòàìè, çà âèíÿòêîì
ìîíîöèò³â.

Ðåçóëüòàòè äîñë³äæåííÿ ñâ³ä÷àòü ïðî
òå, ùî àòåðîãåíííèé ë³ï³äíèé ïðîô³ëü àñî-
ö³þºòüñÿ ç ïåâíèìè çì³íàìè â ÊÑÊ, íà ùî
ñë³ä çâåðòàòè óâàãó ï³ä ÷àñ ¿õ ³íòåðïðåòàö³¿
òà îö³íêè äèíàì³êè çì³í ó ïðîöåñ³ ïåðåá³ãó
ÑÑÕ òà ë³êóâàííÿ ïàö³ºíò³â.

Îáãîâîðåííÿ
Ì³æ ïîêàçíèêàìè ë³ï³äíîãî ïðîô³ëþ òà ÊÑÊ
âèÿâëåíî ïåâí³ àñîö³àö³¿, ùî ó âåëèê³é ì³ð³ º
ð³çíîñêåðîâàíèìè. Ï³äâèùåííÿ ð³âíÿ ÇÕÑ ³
ÕÑ-ËÏÍÙ àñîö³þºòüñÿ ³ç çá³ëüøåííÿì ê³ëü-
êîñò³ òðîìáîöèò³â, ë³ìôîöèò³â ³ åðèòðîöèò³â.
Ï³äâèùåííÿ æ ð³âíÿ ÕÑ-ËÏÄÍÙ ³, â³äïîâ³ä-
íî, ÒÃ, ÿê ³ çíèæåííÿ ð³âíÿ ÕÑ-ËÏÂÙ, çá³ãà-
þòüñÿ ³ç çðîñòàííÿì ó êðîâ³ çàãàëüíî¿ ê³ëü-
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êîñò³ ëåéêîöèò³â áåç ñóòòºâî¿ çì³íè ñï³ââ³ä-
íîøåííÿ ¿õ ôîðì, çá³ëüøåííÿì ØÎÅ, à òàêîæ
÷èñëà åðèòðîöèò³â. Ïîºäíàííÿ ã³ïåðõîëåñòå-
ðîëåì³¿ òà ã³ïåòðèãë³öåðèäåì³¿ ïðèçâîäèòü äî
çðîñòàííÿ àáñîëþòíî¿ ê³ëüêîñò³ âñ³õ êë³òèí
êðîâ³ çà âèíÿòêîì ìîíîöèò³â. Òàêèì ÷èíîì,
àòåðîãåííèé ë³ï³äíèé ïðîô³ëü àñîö³þºòüñÿ ç
ï³äâèùåííÿì ïðàêòè÷íî âñ³õ ãåìîöèòîìåò-
ðè÷íèõ ïîêàçíèê³â.

Ðåçóëüòàòè ïðîâåäåíîãî äîñë³äæåííÿ
óçãîäæóþòüñÿ ç äàíèìè ë³òåðàòóðè ïðî òå, ùî
ï³äâèùåííÿ ð³âíÿ ë³ïîïðîòå¿í³â, áàãàòèõ íà
òðèãë³öåðèäè, ñóïðîâîäæóºòüñÿ çá³ëüøåííÿì
ó êðîâ³ ê³ëüêîñò³ ìîíîöèò³â ³ íåéòðîô³ëüíèõ
ãðàíóëîöèò³â, òîä³ ÿê ì³æ ð³âíåì ÕÑ-ËÏÂÙ
³ ê³ëüê³ñòþ ëåéêîöèò³â ³ñíóº íåãàòèâíà êîðåëÿ-
ö³ÿ [14, 24]. Çá³ëüøåííÿ ê³ëüêîñò³ òðîìáîöèò³â
àñîö³þºòüñÿ ç ï³äâèùåííÿì ð³âíÿ ÇÕÑ ³ ËÏÍÙ
[25], à ê³ëüê³ñòü öèðêóëþþ÷èõ ë³ìôîöèò³â
ïîçèòèâíî êîðåëþº ç ð³âíåì ËÏÍÙ [20].

Ùîäî åðèòðîöèòîìåòðè÷íèõ ïàðàìåò-
ð³â, òî ¿õ êîðåëÿö³éí³ çâ'ÿçêè ç ë³ï³äàìè êðîâ³
ìîæóòü áóòè ñïðè÷èíåí³ çàëó÷åííÿì åðèòðî-
öèò³â äî çâîðîòíîãî òðàíñïîðòó õîëåñòåðîëó
ç òêàíèí ó âèïàäêàõ çíèæåííÿ ð³âíÿ ÕÑ-
ËÏÂÙ òà ìîäèô³êàö³ºþ öèòîê³íîâîãî ïðî-
ô³ëþ âíàñë³äîê çì³íè ñïåêòðó ë³ïîïðîòå¿í³â
êðîâ³ [18].

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ³ ïðî òå,
ùî ðåôåðåíòí³ çíà÷åííÿ ë³ï³äîãðàìè º íå ëè-
øå êðèòåð³ºì îö³íêè ñòàíó ë³ï³äíîãî îáì³íó,
àëå é ìåæåþ, ÿêà âèçíà÷àº ñïðÿìîâàí³ñòü ðå-
àêö³é êë³òèí êðîâ³ ó â³äïîâ³äü íà çì³íó ñïåêò-
ðó ë³ïîïðîòå¿í³â.

Çíà÷íå çàö³êàâëåííÿ, íà íàø ïîãëÿä,
âèêëèêàþòü çì³íè ê³ëüêîñò³ òðîìáîöèò³â, ïî-

â'ÿçàí³ ç ìîäèô³êàö³ÿìè ë³ï³äíîãî ïðîô³ëþ.
ßê â³äîìî, çá³ëüøåííÿ ê³ëüêîñò³ òà àêòèâàö³ÿ
ó â³äïîâ³äü íà ä³þ ð³çíèõ àãîí³ñò³â º õàðàê-
òåðíîþ îñîáëèâ³ñòþ òðîìáîöèò³â [11].

Ó ïðîöåñ³ âçàºìîä³¿ ç ËÏÍÙ òðîìáî-
öèòè ïðîÿâëÿþòü ï³äâèùåíó àäãåçèâíî-àãðå-
ãàö³éíó àêòèâí³ñòü ì³æ ñîáîþ òà ³íøèìè êë³-
òèíàìè, ïåðåäóñ³ì ó ì³ñöÿõ óøêîäæåíîãî åí-
äîòåë³þ, ñòâîðþþ÷è òàêèì ÷èíîì ëîêàëüíî
âèñîêó êîíöåíòðàö³þ ð³çíèõ ìåä³àòîð³â, ³í³-
ö³þþ÷è é ìîäóëþþ÷è ãåìîñòàòè÷í³, çàïàëüí³
òà ³ìóíí³ ðåàêö³¿ [15].

Çâ'ÿçóâàííÿ ËÏÍÙ òðîìáîöèòàìè
ïðèçâîäèòü äî ³í³ö³àö³¿ çàïàëüíî¿ ðåàêö³¿ ÷å-
ðåç ñèíòåç ïðîçàïàëüíèõ öèòîê³í³â, çîêðåìà
ë³ãàíäó CD40 (CD40L) é ³íòåðëåéê³íà (IL) -
1β (IL-1β), âèâ³ëüíåííÿ õåìîê³í³â, òàêèõ ÿê
ôàêòîð 4 òðîìáîöèò³â ³ RANTES, òà íèçêè
ïðîêîàãóëÿíòíèõ ÷èííèê³â, ùî äî ïåâíî¿ ì³ðè
ñêåðîâàíî íà óòèë³çàö³þ íàäëèøêó ËÏÍÙ
[9]. Ðîç÷èííèé CD40L (sCD40L) îïîñåðåäêî-
âóº âèâ³ëüíåííÿ àêòèâíèõ ôîðì êèñíþ é àçî-
òó. Öå ïðèçâîäèòü äî îêñèäàö³¿ ËÏÍÙ, ïî-
ãëèíàííÿ òðîìáîöèòàìè òà íàãðîìàäæåííÿ â
íèõ îêèñëåíèõ ËÏÍÙ [12], áî òðîìáîöèòè º
îñíîâíèì ì³ñöåì ¿õ çíàõîäæåííÿ â êðîâ³ [5].
Ñë³ä çàóâàæèòè, ùî CD40L ââàæàºòüñÿ çíà-
÷óùèì ïðîãíîñòè÷íèì á³îìàðêåðîì íåñòà-
á³ëüíîñò³ ïåðåá³ãó òà ïðîãðåñóâàííÿ ÑÑÕ [16]

Âèâ³ëüíåííÿ ïðîçàïàëüíîãî é ³ìóíî-
ðåãóëÿòîðíîãî ö³òîê³íó IL-1 àêòèâîâàíèìè
òðîìáîöèòàìè íå ëèøå ³í³ö³þº àäãåç³þ ëåé-
êîöèò³â äî åíäîòåë³þ òà ¿õ òðàíñì³ãðàö³þ, àëå
é ³íäóêóº ñèíòåç öèòîê³í³â ð³çíèìè êë³òèíà-
ìè, ùî â ê³íöåâîìó ðåçóëüòàò³ ìîæå âèçíà÷àòè
ñêåðîâàí³ñòü ðîçâèòêó ðåàêö³é â àâòî³ìóííî-

Ïîêàçíèêè 5à ãðóïà 
(n=134) 

5á ãðóïà 
(n=106) ð 

Ëåéêîöèòè×109/ë 6,03 (5,07-7,50) 6,95 (5,80-8,10) 0,0009 
Ãðàíóëîöèòè×109/ë 3,62 (2,88-4,75) 4,26 (3,19-5,21) 0,009 
Íåéòðîô³ëè×109/ë 3,43 (2,60-4,54) 4,08 (3,06-4,97) 0,009 
Ìîíîöèòè×109/ë 0,41 (0,28-0,54) 0,41 (0,30-0,58) 0,48 
Ë³ìôîöèòè×109/ë 1,92 (1,58-2,26) 2,20 (1,82-2,56) 0,0001 
Òðîìáîöèòè×109/ë 219,5 (174-265) 231,5 (204-273) 0,035 
Åðèòðîöèòè×1012/ë 4,69 (4,36-5,02) 4,96 (4,65-5,29) <0,0001 
Ãåìîãëîá³í, ã/ë 140 (130-149) 149 (141-158) <0,0001 

Òàáëèöÿ 3
Ïîð³âíÿííÿ ïîêàçíèê³â êë³òèííîãî ñêëàäó êðîâ³ â îñ³á ç íîðìàëüíèìè ð³âíÿìè ÕÑ-ËÏÍÙ ³ ÒÃ (5à ãðóïà) òà ç

ïîºäíàííÿì ¿õ ï³äâèùåíèõ ð³âí³â (5á ãðóïà)
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ìó ÷è àâòîçàïàëüíîìó íàïðÿìêó [17, 23, 27].
Àêòèâîâàí³ òðîìáîöèòè ³íäóêóþòü IL-

1β-çàëåæíó ñåêðåö³þ åíäîòåë³îöèòàìè IL-6 ³
IL-8, õåìîê³íó CCL2, çá³ëüøóþòü íà
åíäîòåë³àëüíèõ êë³òèíàõ åêñïðåñ³þ ìîëåêóë
àäãåç³¿ ICAM-1, αvβ3 òà ñåêðåö³þ íèìè õå-
ìîàòðàêòàíòíîãî ïðîòå¿íó-1 (MCP-1), ÷èì
ñïðèÿþòü çàëó÷åííþ â ïðîöåñ ìîíîöèò³â [13].
Òðîìáîöèòè º ïîòóæíèì äæåðåëîì òðàíñôîð-
ìóâàëüíîãî ÷èííèêà ðîñòó áåòà (TGF-β), âè-
â³ëüíåííÿ ÿêîãî ï³ñëÿ ¿õ àêòèâàö³¿ íå ëèøå
ñòèìóëþº ïðîöåñè ô³ç³îëîã³÷íî¿ ðåãåíåðàö³¿
åíäîòåë³þ, àëå ³ âïëèâàº íà ôîðìóâàííÿ é êë³-
òèííèé ñêëàä àòåðîñêëåðîòè÷íî¿ áëÿøêè [1].

Òðîìáîöèòè çäàòí³ íå ëèøå äî ïîãëè-
íàííÿ àíòèãåí³â, àëå é äî ïðåçåíòàö³¿ ¿õ ëåé-
êîöèòàìè [2].

Çàëó÷åííÿ ìîíîöèò³â ³, ÿê íàñë³äîê,
óòâîðåííÿ öèðêóëþþ÷èõ òà ïðèñò³íêîâèõ ìî-
íîöèòàðíî-òðîìáîöèòàðíèõ àãðåãàò³â â³äáó-
âàºòüñÿ ÷åðåç âèâ³ëüíåííÿ òðîìáîöèòàìè öè-
òîê³í³â ³ õåìîê³í³â IL-1β, sCD40L, CXCL4 ³
CCL5 [3]. Öå, ñâîºþ ÷åðãîþ, ïðèçâîäèòü äî àê-
òèâàö³¿ ìîíîöèò³â, ïîñèëåííÿ ïðîäóêö³¿ õåìî-
ê³í³â CCL2, RANTES, åêñïðåñ³¿ òêàíèííîãî
÷èííèêà é ³í³ö³àö³¿ ãåíåðóâàííÿ òðîìá³íó [6].

Ïîãëèíàþ÷è àêòèâîâàí³ òðîìáîöèòè,
ìîíîöèòè íàáóâàþòü çàïàëüíîãî ôåíîòèïó,
ùî ïðîÿâëÿºòüñÿ âèâ³ëüíåíÿì ïðîçàïàëüíèõ
öèòîê³í³â, ï³äâèùåííÿì ¿õ àäãåçèâíîñò³ äî åí-
äîòåë³þ, åêñòðàâàçàö³ºþ òà òðàíñôîðìàö³ºþ
â ìàêðîôàãè ³, ÿê ðåçóëüòàò, ðîçâèòêîì çàïàëü-
íî¿ ðåàêö³¿ [26].

Â óìîâàõ ã³ïåðë³ï³äåì³¿ ìàêðîôàãè
ïðîäóêóþòü ÿê ïðîçàïàëüí³ öèòîê³íè ôàêòîð
íåêðîçó ïóõëèíè (TNF-α), IL-1, IL-6, IL-12,
IL-15 ³ IL-18, òàê ³ ïðîòèçàïàëüí³ - IL-10 ³
TGF-β, àëå âîíè ïî-ð³çíîìó ðåàãóþòü íà
îêðåì³ ôðàêö³¿ ë³ïîïðîòå¿í³â. Íà â³äì³íó â³ä
õîëåñòåðîëó ÒÃ âèêëèêàþòü ÷îòèðèðàçîâå
çá³ëüøåííÿ áàçàëüíî¿ ñåêðåö³¿ IL-1β ìàêðî-
ôàãàìè, à íàâàíòàæåííÿ ÿê õîëåñòåðîëîì, òàê ³
ÒÃ ïðèçâîäèòü äî çíèæåííÿ ñåêðåö³¿ TNF-α, IL-
6 òà IL-8 [21].

Ó ñóäèíàõ, ñõèëüíèõ äî àòåðîñêëåðî-
òè÷íîãî óðàæåííÿ, âèÿâëÿºòüñÿ âåëèêèé
ñïåêòð öèòîê³í³â, çîêðåìà TNF-α, IL-1, IL-2,

IL-3, IL-6, CXCL8, IL-10, IL-12, IL-15, IL-18,
IFN-γ, M-CSF, TGF-β1, TGF-β2 ³ TGF-β3 [27],
à òàê³ öèòîê³íè, ÿê GM-CSF, IL-3, IL-6, IL-11,
FGF4 ³ SDF-1, ìîæóòü ñòèìóëþâàòè íàäïðî-
äóêö³þ òðîìáîïîåòèíó é, â³äïîâ³äíî, ðåàê-
òèâíèé òðîìáîöèòîç [7].

Îòæå, îòðèìàí³ ðåçóëüòàòè äîñë³äæåí-
íÿ óçãîäæóþòüñÿ ç äàíèìè ë³òåðàòóðè ïðî òå,
ùî òðîìáîöèòè, âðàõîâóþ÷è ¿õ ïîë³ôóíêö³î-
íàëüí³ñòü, ê³ëüê³ñòü, øâèäêó â³äíîâëþâàí³ñòü
ïîïóëÿö³¿ òà âçàºìîä³þ ç ³íøèìè êë³òèíàìè,
ìàþòü âàæëèâå çíà÷åííÿ íå ëèøå â ðîçâèòêó
àòåðîòðîáîçó, àëå é ó ï³äòðèìö³ õîëåñòåðîëî-
âîãî ãîìåîñòàçó òà ³í³ö³àö³¿ àòåðîñêëåðîòè÷íîãî
çàïàëåííÿ ³, â³äïîâ³äíî, ïîòðàïëÿíí³ àòå-
ðîãåííèõ ë³ïîïðîòå¿í³â ó ñò³íêó ñóäèí [12].

Âèÿâëåí³ àñîö³àö³¿ ì³æ ñêëàäîì êë³òèí
êðîâ³ òà ë³ï³äíèì ïðîô³ëåì îáñòåæóâàíèõ
îñ³á ñâ³ä÷èòü ïðî òå, ùî â îñíîâ³ óòèë³çàö³¿
íàäëèøêó ë³ïîïðîòå¿í³â ìîæóòü ëåæàòè ³ìóí-
í³ ðåàêö³¿ ð³çíîãî òèïó. Òàê, ï³äâèùåííÿ ð³âíÿ
ÕÑ-ËÏÄÍÙ ³ ÒÃ àñîö³þºòüñÿ ç â³äõèëåííÿìè
ÊÑÊ ó á³ê íåñïåöèô³÷íî¿ ëåéêîöèòàðíî¿ ðå-
àêö³¿, à ñàìå çðîñòàííÿì àáñîëþòíî¿ ê³ëüêîñò³
âñ³õ ¿õ ôîðì áåç çì³íè ¿õ ñï³ââ³äíîøåííÿ. Ùî-
äî ÕÑ-ËÏÍÙ, òî ïðîñòåæóºòüñÿ ïðÿìà çà-
ëåæí³ñòü ì³æ ¿õ ð³âíåì ó êðîâ³ òà ðîçâèòêîì
ñïåöèô³÷í³øî¿ òðîìáîöèòàðíî-ë³ìôîöèòàð-
íî¿ â³äïîâ³ä³. Îäíî÷àñíå çðîñòàííÿ ïîêàçíè-
ê³â ÕÑ-ËÏÍÙ ³ ÒÃ ñóïðîâîäæóºòüñÿ çá³ëü-
øåííÿì àáñîëþòíî¿ ê³ëüêîñò³ âñ³õ êë³òèííèõ
åëåìåíò³â êðîâ³, îêð³ì ìîíîöèò³â, ùî ìîæå
ñâ³ä÷èòè ïðî ðîçâèòîê ÿê ñïåöèô³÷íèõ, òàê ³
íåñïåöèô³÷íèõ ³ìóííèõ ðåàêö³é, ÿê³ ì³æ ñî-
áîþ ò³ñíî ïîâ'ÿçàí³.

Òåíäåíö³ÿ äî îáåðíåíî¿ çàëåæíîñò³
(τ=-0,06, ð=0,051) ì³æ ê³ëüê³ñòþ ìîíîöèò³â
òà ð³âíåì ÕÑ-ËÏÍÙ (Òàáë. 2), íàé³ìîâ³ðí³-
øå, ìîæå áóòè çóìîâëåíîþ íàäì³ðíèì çóæè-
âàííÿì öèõ êë³òèí ó ïðîöåñ³ óòèë³çàö³¿ íàä-
ëèøêó õîëåñòåðîëó â êðîâ³.

Ð³âåíü ÕÑ-ËÏÂÙ º â îáåðíåí³é çà-
ëåæíîñò³ äî ê³ëüêîñò³ âñ³õ ôîðì ëåéêîöèò³â
òà ØÎÅ, ³ éîãî çðîñòàííÿ, ïðàâäîïîä³áíî,
ïðèçâîäèòü äî çíèæåííÿ íàïðóæåíîñò³ ðåàê-
ö³é ïðèðîäæåíîãî é àäàïòèâíîãî ³ìóí³òåòó.

Òàêèì ÷èíîì, ðåçóëüòàòè ïðîâåäåíîãî
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äîñë³äæåííÿ ñâ³ä÷àòü ïðî òå, ùî ÊÑÊ º ïî-
â'ÿçàíèì ç îñîáëèâîñòÿìè ë³ï³äíîãî îáì³íó,
ÿê ç ð³âíÿìè îêðåìèõ ë³ï³ä³â, òàê ³ ç ¿õ ïåâíèì
ïîºäíàííÿì. Íà çàãàë, çðîñòàííÿ ê³ëüêîñò³
òðîìáîöèò³â ³ ë³ìôîöèò³â ìîæå áóòè ïîâ'ÿçà-
íå ç ã³ïåðõîëåñòåðîëåì³ºþ, à çðîñòàííÿ ê³ëü-
êîñò³ âñ³õ ôîðì ëåéêîöèò³â ³ çá³ëüøåííÿ ØÎÅ - ç
ã³ïåðòðèãë³öåðèäåì³ºþ òà çíèæåííÿì êîí-
öåíòðàö³¿ ÕÑ-ËÏÂÙ. ², íàâïàêè, çìåíøåííÿ
àáñîëþòíî¿ ê³ëüêîñò³ âñ³õ êë³òèí êðîâ³ ìîæå
áóòè ñïðè÷èíåíå ï³äâèùåííÿì ð³âíÿ ÕÑ-
ËÏÂÙ ³ çíèæåííÿì ð³âíÿ ÒÃ, à ë³ìôîöèò³â ³
òðîìáîöèò³â - çíèæåííÿì ð³âíÿ ÇÕÑ.

Íå äèâëÿ÷èñü íà òå, ùî ïîêàçíèêè
ÊÑÊ â îñ³á ç ðîçëàäàìè ë³ï³äíîãî îáì³íó é
ñóáêë³í³÷íèì ïåðåá³ãîì ÑÑÕ çàçâè÷àé íå âè-
õîäÿòü çà ìåæ³ ðåôåðåíòíèõ, ä³àïàçîí ÿêèõ º
äîñèòü øèðîêèì, ¿õ â³äïîâ³äíèé àíàë³ç ìîæå
ñëóãóâàòè äîäàòêîâèì êðèòåð³ºì ä³àãíîñòèêè
òà îö³íêè åôåêòèâíîñò³ ë³êóâàííÿ ö³º¿ êàòå-
ãîð³¿ ïàö³ºíò³â, îñîáëèâî â ïðîöåñ³ ¿õ äèíà-
ì³÷íîãî ñïîñòåðåæåííÿ.

Âò³ì, ñë³ä âðàõîâóâàòè, ùî â³äõèëåííÿ
ïîêàçíèê³â ÊÑÊ ìîæóòü áóòè áàãàòîôàêòîð-
íèìè òà ìàòè ÿê àäàïòàö³éíî-êîìïåíñàòîð-
íèé, òàê ³ ïàòîëîã³÷íèé õàðàêòåð. Òîìó îö³íêó
ÊÑÊ â ïàö³ºíò³â ç ÑÑÕ ñë³ä ïðîâîäèòè â êîæ-
íîìó êîíêðåòíîìó âèïàäêó ç óðàõóâàííÿì ÿê
ïîêàçíèê³â îáì³íó ë³ï³ä³â, òàê ³ ³íøèõ êë³í³÷-

íèõ äàíèõ, à ñàìå: ïîøèðåíîñò³ é âàæêîñò³
óðàæåííÿ ñóäèí àòåðîñêëåðîòè÷íèì ïðîöå-
ñîì, ñòóïåíÿ ðîçëàä³â êðîâîïîñòà÷àííÿ é
ôóíêö³¿ â³äïîâ³äíèõ îðãàí³â òà ìîæëèâî¿ ñó-
ïðîâ³äíî¿ ïàòîëîã³¿.

Âèñíîâêè
1. Àòåðîãåííèé ë³ï³äíèé ïðîô³ëü àñîö³þºòüñÿ
³ç çá³ëüøåííÿì ê³ëüêîñò³ âñ³õ êë³òèí êðîâ³, ùî
â³äîáðàæàº ñïåöèô³÷í³ é íåñïåöèô³÷í³ ³ìóíí³
ðåàêö³¿ ó â³äïîâ³äü íà ï³äâèùåí³ ð³âí³ ð³çíèõ
ãðóï ë³ï³ä³â.
2. Òðîìáîöèòè áåðóòü àêòèâíó ó÷àñòü â îáì³í³
ë³ï³ä³â ³ àòåðîãåíåç³, ïðî ùî ñâ³ä÷èòü ïðÿìà
êîðåëÿö³ÿ ¿õ ê³ëüêîñò³ ç ð³âíåì ÕÑ-ËÏÍÙ, à
òàêîæ ¿¿ çðîñòàííÿ â ïàö³ºíò³â ç ïîºäíàííÿì
ï³äâèùåíèõ ð³âí³â ÕÑ-ËÏÍÙ ³ ÒÃ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³-
äæåíü ïîëÿãàþòü ó âèâ÷åíí³ âçàºìîçâ'ÿçê³â
ì³æ ë³ï³äíèì ïðîô³ëåì ³ íèçêîþ ãåìàòîëîã³÷-
íèõ ³íäåêñ³â òà îïðàöþâàííÿ ïðàêòè÷íîãî çà-
ñòîñóâàííÿ âèÿâëåíèõ çàêîíîì³ðíîñòåé, çî-
êðåìà ñèñòåìè îö³íþâàííÿ ïàðàìåòð³â ÊÑÊ
ó ïðîöåñ³ ä³àãíîñòèêè ÑÑÕ òà ë³êóâàííÿ ïà-
ö³ºíò³â.
Êîíôë³êò ³íòåðåñ³â - íåìàº.
²íôîðìàö³ÿ ïðî ô³íàíñóâàííÿ: äîñë³äæåííÿ
ïðîâåäåíî âëàñíèì êîøòîì.

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 ³ 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 c501) 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 τ (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

Parameters Median Minimum Maximum Lower 
Quartile 

Upper 
Quartile 

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 
Erythrocytes×1012/l 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 
Platelets×109/l 229.0 76.0 466.0 192.0 274.0 
Leukocytes×109/l 6.10 2.40 15.40 5.09 7.50 
Lymphocytes×109/l 2.05 0.40 9.26 1.69 2.44 
Monocytes×109/l 0.41 0.09 1.46 0.28 0.55 
Granulocytes×109/l 3.66 1.21 12.79 2.88 4.69 
Neutrophils×109/l 3.48 0.66 12.64 2.70 4.49 
Basophils×109/l 0.00 0.00 0.15 0.00 0.00 
Eosinophils×109/l 0.11 0.00 1.91 0.07 0.24 
ESR, mm/h 9.0 2.0 58.0 5.0 15.0 

Table 1
Parameters of lipid profile and complete blood cell count in the examined persons

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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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/l.

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 (n=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 1a and 1b, namely:
in group 1b there was a greater count of platelets
[234 (204-277)×109/l vs 219.5 (175.5-266)×109/l,
p=0.005] and lymphocytes [2.11 (1.75-
2.51)×109/l vs 1.93 (1.57-2.36)×109/l, 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)×109/l vs 221.5 (175-
265.5)×109/l, p=0.004] and lymphocytes [2.10

Parameters TC LDL-C HDL-C VLDL-C TG 

Leukocytes×109/l τ=0.00,  
ð=0.99 

τ=-0.02,  
ð=0.51 

τ=-0.15, 
ð<0.0001 

τ=0.19, 
ð<0.0001 

τ=0.20,  
ð<0.0001 

Granulocytes×109/l τ=-0.03, 
ð=0.30 

τ=-0,05, 
ð=0.08 

τ=-0,15, 
ð<0.0001 

τ=0,15, 
ð<0.0001 

τ=0,17, 
ð<0.0001 

Neutrophils×109/l τ=-0.03, 
ð=0.34 

τ=-0.05, 
ð=0.11 

τ=-0.14, 
ð<0.0001 

τ=0.15, 
ð<0.0001 

τ=0.16, 
ð<0.0001 

Monocytes×109/l τ=-0.05,  
ð=0.08 

τ=-0.06,  
ð=0.051 

τ=-0.14, 
ð<0.0001 

τ=0.14, 
ð<0.0001 

τ=0.14, 
ð<0.0001 

Lymphocytes×109/l τ=0.09,  
ð=0.002 

τ=0.07,  
ð=0.01 

τ=-0.06, 
ð=0.0496 

τ=0,16, 
ð<0.0001 

τ=0.16,  
ð<0.001 

Platelets×109/l τ=0.12, 
ð=0,0001 

τ=0.11,  
ð=0.0003 

τ=0.05,  
ð=0.13 

τ=0,05,  
ð=0.14 

τ=0.04,  
ð=0.24 

Erythrocytes×1012/l τ=0.04,  
ð=0.25 

τ=0.05,  
ð=0.11 

τ=-0.18,  
ð<0.001 

τ=0.19, 
ð<0.0001 

τ=0.19, 
ð<0,0001 

Hemoglobin, g/l τ=0.06,  
ð=0.038 

τ=0.08,  
ð=0.014 

τ=-0.17, 
ð<0.0001 

τ=0.19, 
ð<0.0001 

τ=0.19, 
ð<0.0001 

Hematocrit, % τ=0.07,  
ð=0.022 

τ=0.08,  
ð=0.012 

τ=-0.17, 
ð<0,0001 

τ=0.19,  
ð<0.001 

τ=0.19,  
ð<0.001 

ESR, mm/h τ=0.03,  
ð=0.296 

τ=0.02,  
ð=0.53 

τ=-0.07,  
ð=0.016 

τ=0.13, 
ð<0.0001 

τ=0.09,  
ð=0.002 

Table 2
Correlations between parameters of CBC and lipid profile

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
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(1.73-2.51)×109/l vs 1.98 (1.58-2.40)×109/l,
p=0.0496], as well as erythrocytes [4.82 (4.41-
5.13)×1012/l vs 4.68 (4.36-5.03)×1012/l, 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/l vs 142 (130-151) g/l, 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)×109/l vs
6.2 (5, 0-7.1)×109/l, p<0.0001], the absolute
count of granulocytes [4.17 (3.37-5.25)×109/l vs
3.42 (2.70-4.46)×109/l, p<0.0001], in particular
neutrophils [4.00 (3.23-4.96)×109/l vs 3.30 (2.51-
4.27)×109/l, p<0.0001], monocytes [0.44 (0.30-
0.60)×109/l vs 0.40 (0.26-0.54)×109/l, p=0.021],
lymphocytes [2.21 (1.79-2.80)×109/l vs 1.98
(1.63-2.34)×109/l, p=0.0001] and erythrocytes
[4.87 (4.54 -5.22)×1012/l vs 4.71 (4.36-
5.02)×1012/l, 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)×109/l vs 6.1 (5.1-7.2)×109/l, p=0.022,
respectively], granulocytes [4.08 (3.19-
5.12)×109/l vs 3.54 (2.75-4.53)×109/l, p=0.002],
in particular, neutrophils [3.85 (2.99-4.84)×109/l vs
3.38 (2.59-4.34)×109/l, p=0.003], monocytes
[0.44 (0.29-0.63)×109/l vs 0.40 (0.28-0.51)×109/l,
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 5a.

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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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-1β), 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
CD40L 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

Parameters The group 5a 
(n=134) 

The group 5b 
(n=106) ð 

Leukocytes×109/l 6.03 (5.07-7.50) 6.95 (5.80-8.10) 0.0009 
Granulocytes×109/l 3.62 (2.88-4.75) 4.26 (3.19-5.21) 0.009 
Neutrophils×109/l 3.43 (2.60-4.54) 4.08 (3.06-4.97) 0.009 
Monocytes×109/l 0.41 (0.28-0.54) 0.41 (0.30-0.58) 0.48 
Lymphocytes×109/l 1.92 (1.58-2.26) 2.20 (1.82-2.56) 0.0001 
Platelets×109/l 219.5 (174-265) 231.5 (204-273) 0.035 
Erythrocytes×1012/l 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 

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)
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direction [17, 23, 27].
Activated platelets induce IL-1β-

dependent secretion of IL-6, IL-8, and the
chemokine CCL2 by endothelial cells, increase
the expression of the adhesion molecules ICAM-
1, αvβ3 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-β), 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-1β,
sCD40L, CXCL4 and CCL5 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-α), IL-1, IL-6, IL-
12, IL-15, and IL-18, as well as anti-
inflammatory cytokines IL-10 and TGF-β, but
they respond differently to some fractions of
lipoproteins. Unlike cholesterol, TG causes a
fourfold increase in the basal secretion of IL-1β
by macrophages, and loading with both
cholesterol and TG leads to a decrease in the
secretion of TNF-α, IL-6, and IL-8 [21].

In vessels prone to atherosclerotic

damage, a wide range of cytokines is detected,
in particular TNF-α, IL-1, IL-2, IL-3, IL-6,
CXCL8, IL-10, IL-12, IL-15, IL-18, IFN-γ, M-
CSF, TGF-β1, TGF-β2 ³ TGF-β3 [27], and such
cytokines as GM-CSF, IL-3, IL-6, IL-11, FGF4
³ 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 (τ=-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
of the 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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