
AML  XXI  2015  4

4

Îðè´³íàëüí³ ïðàö³

Ðåôåðàò
Ìåòà. Âèâ÷èòè ð³âåíü ãîìîöèñòå¿íó â ñèðîâàòö³ êðîâ³
õâîðèõ íà õðîí³÷íó ³øåì³þ ìîçêó â çàëåæíîñò³ â³ä ñòàä³¿
äèñöèðêóëÿö³éíî¿ åíöåôàëîïàò³¿, âèðàæåíîñò³ êîãí³-
òèâíèõ ðîçëàä³â òà ñòðóêòóðíèõ çì³í ãîëîâíîãî ìîçêó.
Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíî 153 ïàö³ºíòè íà õðîí³÷íó
³øåì³þ ìîçêó òà 23 çäîðîâ³ îñîáè áåç îçíàê öåðåáðîâàñ-
êóëÿðíîãî çàõâîðþâàííÿ, ç âèêîðèñòàííÿì êë³í³÷íî-íåé-
ðîïñèõîëî´³÷íèõ, ëàáîðàòîðíèõ, ³íñòðóìåíòàëüíèõ òà
ñòàòèñòè÷íèõ ìåòîä³â îáñòåæåííÿ. Ð³âåíü ãîìîöèñòå-
¿íó ó ñèðîâàòö³ êðîâ³ îáñòåæåíèõ îñ³á âèçíà÷àëè ìåòî-
äîì ³ìóíîôåðìåíòíîãî àíàë³çó.
Ðåçóëüòàòè é îáãîâîðåííÿ. Âñòàíîâëåíî â³ðîã³äíå (ð<0,01)
ï³äâèùåííÿ ð³âíÿ ãîìîöèñòå¿íó ó õâîðèõ íà õðîí³÷íó ³øåì³þ
ìîçêó, ïîð³âíÿíî ç îñîáàìè áåç öåðåáðîâàñêóëÿðíîãî
çàõâîðþâàííÿ. Â³äì³÷àëîñü â³ðîã³äíå çðîñòàííÿ âì³ñòó
ãîìîöèñòå¿íó â ñèðîâàòö³ êðîâ³ ó ì³ðó ïðî´ðåñóâàííÿ ñòàä³¿
äèñöèðêóëÿö³éíî¿ åíöåôàëîïàò³¿. Â³äì³÷åíèé ïðÿìèé
êîðåëÿö³éíèé çâ'ÿçîê ì³æ ð³âíåì ãîìîöèñòå¿íó òà ñòàä³ºþ
äèñöèðêóëÿö³éíî¿ åíöåôàëîïàò³¿ (r=0,31, p<0,0001). Ð³âåíü
ãîìîöèñòå¿íó ó ïàö³ºíò³â ç ëåãêèìè êîãí³òèâíèìè
ðîçëàäàìè ñêëàâ 10,56 (7,61-13,78) ìêìîëü/ë, à ïîì³ðíèìè -
13,64 (9,42-19,4) ìêìîëü/ë, ³ â³ðîã³äíî (ð=0,02) â³äð³çíÿâñÿ
â³ä ïîêàçíèêà äîñë³äæóâàíîãî á³îìàðêåðà ó õâîðèõ áåç êîã-
í³òèâíèõ ðîçëàä³â - 9,43 (8,0-11,64) ìêìîëü/ë. Âñòàíîâëåí³
íå´àòèâíèé êîðåëÿö³éíèé çâ'ÿçîê ì³æ ð³âíåì ãîìîöèñòå¿íó
³ êîãí³òèâíèì äåô³öèòîì, ÿêèé îö³íþâàâñÿ çà íåéðîïñèõî-
ëî´³÷íèìè òåñòàìè: øêàëîþ MMSE (r=-0,18; ð<0,05), øêà-
ëîþ ÌÎÑÀ (r=-0,28; p<0,001), áàòàðåºþ òåñò³â íà ëîáíó
äèñôóíêö³þ (r=-0,37; p<0,0001) òà ïîçèòèâíèé êîðåëÿö³é-
íèé çâ'ÿçîê ì³æ ð³âíåì ãîìîöèñòå¿íó òà ëàòåíòíèì ïåð³î-
äîì êîãí³òèâíîãî âèêëèêàíîãî ïîòåíö³àëó Ð300 ó öåíò-
ðàëüíèõ â³äâåäåííÿõ (r=0,22; p<0,05). Âèÿâëåíî â³ðîã³äíå
(ð<0,05) ï³äâèùåííÿ ð³âíÿ ãîìîöèñòå¿íó ó õâîðèõ íà õðî-
í³÷íó ³øåì³þ ìîçêó ç âîãíèùàìè ëåéêîàðåîçó òà ó ïàö³ºíò³â
ç ïîºäíàíèì âîãíèùåâèì óðàæåííÿì á³ëî¿ ðå÷îâèíè ìîçêó ³
ðîçøèðåííÿì ñóáàðàõíî¿äàëüíèõ ïðîñòîð³â òà/àáî øëóíî÷-
êîâî¿ ñèñòåìè ãîëîâíîãî ìîçêó, ïîð³âíÿíî ç ïàö³ºíòàìè áåç
ñòðóêòóðíèõ çì³í ãîëîâíîãî ìîçêó.
Âèñíîâêè. Âèçíà÷åííÿ á³îëî´³÷íîãî ìàðêåðó ãîìîöèñòå-
¿íà, â ïîºäíàíí³ ç íåéðîïñèõîëî´³÷íèì òåñòóâàííÿì, ïðî-
âåäåííÿì íåéðîô³ç³îëî´³÷íîãî îáñòåæåííÿ - êîãí³òèâíî-
ãî âèêëèêàíîãî ïîòåíö³àëó Ð300, äóïëåêñíîãî ñêàíóâàííÿ
áðàõ³îöåôàëüíèõ ñóäèí òà íåéðîâ³çóàë³çàö³éíèõ ìåòîä³â
îáñòåæåííÿ ãîëîâíîãî ìîçêó äîçâîëÿþòü ïðîâîäèòè âñå-
á³÷íó ä³à´íîñòèêó ð³çíèõ ñòàä³é äèñöèðêóëÿö³éíî¿ åíöå-
ôàëîïàò³¿ äëÿ çàáåçïå÷åííÿ âèáîðó åôåêòèâíî¿ ñòðàòå´³¿
ôàðìàêîëî´³÷íî¿ êîðåêö³é ïàòîëî´³÷íèõ ñòàí³â ó õâîðèõ
íà õðîí³÷íó ³øåì³þ ìîçêó.
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Abstract
CLINICAL AND DIAGNOSTIC
SIGNIFICANCE OF HOMOCYSTEINE LEVEL
IN PATIENTS WITH CHRONIC CEREBRAL
ISCHEMIA

À.V. DEMCHENKO
State Medical University in Zaporizhzhia

Aim. To study homocysteine level in blood serum of patients
suffering from chronic cerebral ischemia depending on the
stage of dyscirculatory encephalopathy, intensity of
cognitive impairments and structural changes of the brain.
Material and Methods. 153 patients with chronic cerebral
ischemia and 23 healthy individuals without any signs of
cerebrovascular disease have been examined using clinical
and neuropsychological, laboratory, instrumental and
statistic methods of investigation. In blood serum of the
examined persons the homocysteine level has been
determined using the method of immune-enzyme analysis.
Results and Discussion. A significant increase (ð<0,01) of
homocysteine level in patients with chronic cerebral
ischemia in comparison with individuals without any
cerebrovascular disease has been established. By means of
A significant increase of homocysteine level in blood serum
has been observed with progressing of dyscirculatory
encephalopathy stage. Direct correlation between
homocysteine level and dyscirculatory encephalopathy stage
(r=0,31, p<0,0001) has been observed. Homocysteine level
in patients with slight cognitive impairments amounted to
10,56 (7,61 - 13,78) µmol/l; with mild cognitive impairments -
to  13,64 (9,42 - 19,4) µmol/l and differed significantly
(ð=0,02) from the index of the investigated biomarker in
patients without cognitive impairments - 9,43 (8,0 - 11,64)
µmol/l. Negative correlation between homocysteine level
and cognitive deficit estimated by means of the
neuropsychological tests: MMSE scale (r =-0,18; ð<0,05),
ÌÎÑÀ scale (r=-0,28; p<0,001), test battery on frontal
dysfunction (r=-0,37; p<0,0001) and positive correlation
between homocysteine level and latent period of cognitive
evoked potential Ð300 in central areas (r=0,22; p<0,05)
has been determined. A significant increase (ð<0,05) of
homocysteine level has been established in patients suffering
from chronic cerebral ischemia with leukoareosis foci and
in patients with combined focal lesion of white substance
and expansion of subarachnoidal spaces and/or ventricular
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system of brain in comparison with patients without
structural changes of brain.
Conclusions. Determination of the homocysteine biological
marker along with neuropsychological testing, conducting
of neurophysiologic examination - cognitive evoked
potential Ð300, duplex scanning of brachiocephal vessels
and neurovisualisation methods of brain examination allow
for universal diagnostics of different dyscirculatory
encephalopathy stages and for a choice of effective
pharmacological correction strategy of pathologic
conditions among patients with chronic cerebral ischemia.
Key words: chronic cerebral ischemia, homocysteine,
cognitive impairments.

Âñòóï
Àðòåð³éíà ã³ïåðòåíç³ÿ, ã³ïåðõîëåñòåðèíåì³ÿ, öóê-
ðîâèé ä³àáåò, ïîðóøåííÿ ñåðöåâîãî ðèòìó, íàä-
ëèøêîâà ìàñà ò³ëà, ïàë³ííÿ, ã³ïîäèíàì³ÿ - òðàäè-
ö³éí³ ôàêòîðè ðèçèêó öåðåáðîâàñêóëÿðíèõ çàõâî-
ðþâàíü (ÖÂÇ). Àëå â íàóêîâ³é ë³òåðàòóð³, â îñ-
òàíí³é ÷àñ, øèðîêî îáãîâîðþºòüñÿ ðÿä íîâèõ
ôàêòîð³â ðèçèêó àòåðîñêëåðîçó, ñåðåä ÿêèõ ã³ïåð-
ãîìîöèñòå¿íåì³ÿ (ÃÃÖ) ñòàíîâèòü íàâ³òü àëüòåð-
íàòèâó ã³ïåðõîëåñòåðèíåì³¿ [1, 2]. Äîñë³äíèêè
ââàæàþòü, ùî ãîìîöèñòå¿í (ÃÖ) ïîøêîäæóº åí-
äîòåë³é êðîâîíîñíèõ ñóäèí òà ïîëåãøóº â³äêëà-
äåííÿ õîëåñòåðèíó é àä´åç³þ òðîìáîöèò³â, ùî
ïðèçâîäèòü äî ïðèñêîðåíîãî ïðî´ðåñóâàííÿ àòå-
ðîñêëåðîçó, òðîìáîóòâîðåííÿ ³ ðîçâèòêó àñîö³éî-
âàíèõ çàõâîðþâàíü, òàêèõ ÿê âåíîçí³ òðîìáîçè,
³øåì³÷íà õâîðîáà ñåðöÿ, õðîí³÷íà ³øåì³ÿ ìîçêó
(Õ²Ì) [3]. Òîìó ÃÃÖ - âàãîìèé ìîäèô³êîâàíèé
ïðåäèêòîð ñåðöåâî-ñóäèííèõ çàõâîðþâàíü - ³í-
ôàðêòó ì³îêàðäà, ³íñóëüòó, âåíîçíî¿ òðîìáîåìáî-
ë³¿, àòåðîñêëåðîçó [4, 5, 6, 7].

Ãîìîöèñòå¿í - öå á³îëî´³÷íî àêòèâíà ðå-
÷îâèíà, àì³íîêèñëîòà, ÿêà ì³ñòèòü ñ³ðó òà ìàº
ñêëàäíó õ³ì³÷íó ôîðìóëó, ñèíòåçóºòüñÿ åíäî´åííî
ç ìåò³îí³íó [8]. Á³îõ³ì³÷íà çíà÷èì³ñòü ÃÖ ïîëÿãàº
â ìîæëèâîñò³ ñèíòåçó âàæëèâîãî êîìïîíåíòà
öèêëó Êðåáñà - ïîïåðåäíèêà àöåòèë-êîåíçèìó À
àëüôà-êåòîáóò³ðàòàòà öèñòèíó [9]. Áëèçüêî 1% ÃÖ
êðîâ³ ïåðåáóâàº ó â³ëüíîìó ñòàí³, 70% - ó çâ'ÿçà-
íîìó ç àëüáóì³íàìè, 25-30% - ó ôîðì³ äèñóëüô³ä³â
ÃÖ. Ñóìà âñ³õ ôîðì, ÿê³ öèðêóëþþòü ó êðîâ³, îòðè-
ìàëè íàçâó "çàãàëüíèé ãîìîöèñòå¿í" [10].

Äëÿ êë³í³÷íî¿ êàðòèíè õðîí³÷íî¿ ôîðìè
ÖÂÇ - äèñöèðêóëÿö³éíî¿ åíöåôàëîïàò³¿ (ÄÅ) õà-
ðàêòåðíî ïðî´ðåñóþ÷å íàðîñòàííÿ êîãí³òèâíèõ
ðîçëàä³â (ÊÐ), ÿê³ äîñÿãàþòü íà ï³çí³õ åòàïàõ ð³âíÿ
äåìåíö³¿ [11]. Ó ä³à´íîñòèö³ ÊÐ, îêð³ì íåéðîïñè-

õîëî´³÷íîãî òåñòóâàííÿ, ïðåäñòàâëÿºòüñÿ âàæëè-
âèì çàñòîñóâàííÿ ñó÷àñíèõ íåéðîô³ç³îëî´³÷íèõ
ìåòîä³â îö³íêè êîãí³òèâíèõ ôóíêö³é, ÿê³ äîçâî-
ëÿþòü îòðèìàòè ìàêñèìàëüíî îá'ºêòèâíó ³íôîð-
ìàö³þ ïðî ¿õ ñòàí, íà ï³äñòàâ³ ðåºñòðàö³¿ òà àíàë³çó
åíäî´åííèõ ïîä³é, ùî â³äáóâàþòüñÿ ó ìîçêó, ³ ïî-
â'ÿçàíèõ ç ðåàë³çàö³ºþ öèõ ôóíêö³é. Îäíèì ç òà-
êèõ ìåòîä³â º ðåºñòðàö³ÿ êîãí³òèâíîãî âèêëèêà-
íîãî ïîòåíö³àëó (ÊÂÏ) Ð300 [12]. Â îñíîâ³ ðîçâèòêó
ÊÐ ïðè ÃÃÖ ïîëÿãàþòü äåê³ëüêà ìåõàí³çì³â - öå-
ðåáðàëüíà ì³êðîàíã³îïàò³ÿ, åíäîòåë³éíà äèñôóíê-
ö³ÿ, îêñèäàíòíèé ñòðåñ, çá³ëüøåííÿ íåéðîòîê-
ñè÷íîñò³ b-àì³ëî¿äó òà àïîïòîç. Ãîìîöèñòå¿íîâà
êèñëîòà, ìåòàáîë³ò ÃÖ, ìàº åêñàéòîòîêñè÷í³
âëàñòèâîñò³, ñòèìóëþþ÷è NMDA-ðåöåïòîðè.
Ïðè öüîìó â³äáóâàºòüñÿ íàäëèøêîâå íàäõîäæåí-
íÿ ³îí³â êàëüö³þ â êë³òèíè ³ óòâîðåííÿ âåëèêî¿
ê³ëüêîñò³ â³ëüíèõ ðàäèêàë³â. Âïëèâ ÃÖ íà ñóäèíè
ãîëîâíîãî ìîçêó ïðèçâîäèòü äî öåðåáðàëüíî¿
³øåì³¿, ã³ïîêñ³¿ ³ ïîøêîäæåííÿ íåéðîí³â. Çîêðåìà,
íà òë³ ï³äâèùåííÿ ð³âíÿ ÃÖ â ñèðîâàòö³ êðîâ³ ðîç-
âèâàºòüñÿ îêñèäàíòíèé ñòðåñ, ÿêèé ïðèçâîäèòü
äî óðàæåííÿ ñò³íîê ñóäèí, ïðîë³ôåðàö³¿ ñóäèííèõ
åëåìåíò³â ³ ðîçâèòêó ïðîòðîìáîòè÷íîãî ñòàíó. Â
ïðîöåñ³ ðîçâèòêó îêñèäàíòíîãî ñòðåñó îñîáëèâå
çíà÷åííÿ íàäàºòüñÿ ïîñèëåííþ ïåðåêèñíîãî
îêèñëåííÿ ë³ï³ä³â íèçüêî¿ ù³ëüíîñò³ òà ï³äâèùåí-
íþ à´ðå´àö³éíèõ âëàñòèâîñòåé òðîìáîöèò³â. Âñå
öå ïðèçâîäèòü äî ðîçâèòêó êë³í³÷íî ÿâíèõ àáî
àñèìïòîìíèõ öåðåáðàëüíèõ ³íôàðêò³â [13].

Ó äæåðåëàõ ë³òåðàòóðè íàâåäåíî äàí³ ïðî
íå´àòèâíèé âïëèâ ÃÃÖ íà êîãí³òèâí³ ôóíêö³¿. Òàê,
ð³âåíü ÃÖ ïîíàä 15 ìêìîëü/ë àñîö³þºòüñÿ ç ÊÐ ó
ë³òí³õ ïàö³ºíò³â [14,15]. Êð³ì òîãî, íàâåäåí³ ë³òå-
ðàòóðí³ äàí³ âïëèâó ð³âíÿ ÃÖ íà ñòàí êîãí³òèâíèõ
ôóíêö³é áàçóþòüñÿ ëèøå íà ðåçóëüòàòàõ íåéðî-
ïñèõîëî´³÷íîãî òåñòóâàííÿ õâîðèõ [16,17,18]. Â
äîñòóïí³é íàì ë³òåðàòóð³ íå çíàéäåíî äàíèõ ùî-
äî íåéðîô³ç³îëî´³÷íèõ çì³í ïîêàçíèê³â ÊÂÏ
Ð300, â çàëåæíîñò³ â³ä ð³âíÿ ÃÖ ó õâîðèõ íà Õ²Ì.

Îòîæ, ìåòîþ íàøî¿ ðîáîòè ñòàëî
âèâ÷åííÿ ð³âíÿ ÃÖ ó ñèðîâàòö³ êðîâ³ õâîðèõ íà
Õ²Ì, ÿê á³îëî´³÷íîãî ìàðêåðà, â çàëåæíîñò³ â³ä
ñòàä³¿ ÄÅ, ñòóïåíþ âèðàæåíîñò³ ÊÐ òà ñòðóêòóð-
íèõ çì³í ãîëîâíîãî ìîçêó.

Ìàòåð³àë ³ ìåòîäè
Îáñòåæåíî 153 ïàö³ºíòè íà Õ²Ì (îñíîâíà ãðóïà),
ñåðåä íèõ 94 æ³íêè òà 59 ÷îëîâ³ê³â. Åò³îëî´³÷íèìè
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÷èííèêàìè çàõâîðþâàííÿ áóëè àòåðîñêëåðîç öå-
ðåáðàëüíèõ ñóäèí òà éîãî ïîºäíàííÿ ç àðòåð³é-
íîþ ã³ïåðòåíç³ºþ. Ñåðåäí³é â³ê ïàö³ºíò³â -
55,59±0,62 ðîê³â. Ä³à´íîç ôîðìóëþâàâñÿ ó â³äïî-
â³äíîñò³ äî êëàñèô³êàö³¿ ñóäèííèõ óðàæåíü ãîëîâ-
íîãî ìîçêó ÌÊÕ-Õ òà ï³äòâåðäæóâàâñÿ äàíèìè
³íñòðóìåíòàëüíîãî ³ ëàáîðàòîðíîãî îáñòåæåííÿ
(êîìï'þòåðíî¿ òîìî´ðàô³¿ (ÊÒ)/ìà´í³òíî-ðåçî-
íàíñíî¿ òîìî´ðàô³¿ (ÌÐÒ) ãîëîâíîãî ìîçêó, äóï-
ëåêñíîãî ñêàíóâàííÿ áðàõ³îöåôàëüíèõ ñóäèí, îá-
ñòåæåííÿ î÷íîãî äíà, ë³ï³äíîãî ñïåêòðó, êîàãó-
ëî´ðàìè). Ñåðåä ïàö³ºíò³â îñíîâíî¿ ãðóïè: õâî-
ðèõ íà ÄÅ ² ñò. áóëî 46, ÄÅ ²² ñò. - 61 òà ÄÅ III ñò.,
âíàñë³äîê ïåðåíåñåíîãî ³íôàðêòó ìîçêó, - 46 îñ³á.
Êîíòðîëüíó ãðóïó ñêëàëè 23 êë³í³÷íî çäîðîâ³ îñî-
áè (10 æ³íîê òà 13 ÷îëîâ³ê³â) áåç îçíàê ÖÂÇ. Ñå-
ðåäí³é â³ê - 53,61±1,78 ðîê³â.

Ïðîâåäåíî íåéðîïñèõîëî´³÷íå òåñòóâàííÿ
õâîðèõ íà ÄÅ çà äîïîìîãîþ êîðîòêî¿ øêàëè îö³íêè
âèùèõ ïñèõ³÷íèõ ôóíêö³é - Mini Mental State
Examination (MMSE), áàòàðå¿ òåñò³â íà ëîáíó äèñ-
ôóíêö³þ (ÁÒËÄ), Ìîíðåàëüñêî¿ øêàëè êîãí³òèâíî¿
îö³íêè (ÌÎÑÀ). Ó êë³í³÷í³é êàðòèí³ áóëè ïðèñóòí³
ëåãê³ (38,6%) òà ïîì³ðí³ (52,3%) ÊÐ. Çáåðåæåíí³
êîãí³òèâí³ ôóíêö³¿ ñïîñòåð³ãàëèñÿ ëèøå ó 9,1% îñ³á.

Äëÿ ïðîâåäåííÿ ëàáîðàòîðíèõ äîñë³äæåíü
êðîâ îòðèìóâàëè ç ë³êòüîâî¿ âåíè ç 8.00 äî 9.00 ãî-
äèí ðàíêó íàòùåñåðöå ï³ñëÿ 12-ãîäèííîãî óòðè-
ìàííÿ â³ä ¿æ³. Á³îõ³ì³÷íå äîñë³äæåííÿ ïðîâîäèëè
íà àâòîìàòè÷íîìó á³îõ³ì³÷íîìó àíàë³çàòîð³ Prestige-
24i (ßïîí³ÿ) ç âèçíà÷åííÿì ð³âíÿ çàãàëüíîãî õîëå-
ñòåðèíó (ÕÑ) òà ë³ï³äíèõ ôðàêö³é: ÕÑ ë³ïîïðîòå¿í³â
íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ), ÕÑ ë³ïîïðîòå¿í³â âè-
ñîêî¿ ù³ëüíîñò³ (ËÏÂÙ), òðè´ë³öåðèä³â. Ñèðîâàòêó
êðîâ³ â³ää³ëÿëè ìåòîäîì öåíòðèôóãóâàííÿ ³ íåãàéíî
çàìîðîæóâàëè ïðè òåìïåðàòóð³ -700°Ñ äî ìîìåíòó
ïðîâåäåííÿ àíàë³çó. Âì³ñò ÃÖ âèçíà÷àëè ³ìóíîôåð-
ìåíòíèì ìåòîäîì çà äîïîìîãîþ ä³à´íîñòè÷íèõ íà-
áîð³â "Axis Homocysteine EIA" (United Kingdom). Íà
ï³äñòàâ³ åïiäåìiîëî í÷íèõ äîñëiäæåíü çâ'ÿçêó ìiæ ð³â-
íåì ÃÖ i êàðäiîâàñêóëÿðíîþ ñìåðòí³ñòþ, çàïðîïî-
íîâàíî ââàæàòè áåçïå÷íèìè êîíöåíòðàö³¿ ÃÖ, ÿêi
íèæ÷i çà 10 ìêìîëü/ë [19]. Ðàíæèðóâàííÿ ð³âí³â
ÃÖ ïðîâîäèëèñü â³äïîâ³äíî äî ðåêîìåíäàö³é D.W.
Jacobsen (1998): ð³âåíü ÃÖ ìåíøå 10 ìêìîëü/ë ââà-
æàëè íîðìàëüíèì; 10-15 ìêìîëü/ë - âèñîêèì íîð-
ìàëüíèì; 15-25 ìêìîëü/ë - ëåãêîþ ÃÃÖ; 25-50
ìêìîëü/ë - ñåðåäíüîþ ÃÃÖ; á³ëüøå 50 ìêìîëü/ë -
òÿæêîþ ÃÃÖ [20].

Äîñë³äæåííÿ ñòàíó áðàõ³îöåôàëüíèõ ñó-
äèí çä³éñíþâàëè çà äîïîìîãîþ äóïëåêñíî-òðèï-
ëåêñíîãî ñêàíåðà LOGIQC-5 Premium (ÑØÀ).
Ñòðóêòóðí³ çì³íè ãîëîâíîãî ìîçêó ó õâîðèõ íà
ÄÅ âèâ÷àëè ìåòîäàìè: ÊÒ, âèêîíàíî¿ íà ñï³ðàëü-
íîìó êîìï'þòåðíîìó òîìî´ðàô³ "SOMATOM
Spirit" (Siemens, Í³ìå÷÷èíà) òà ÌÐÒ, ïðîâåäåíî¿ íà
àïàðàò³ "Hitachi Airis Mate" (Hitachi Medical
Corporation, ßïîí³ÿ). Äîñë³äæåííÿ ÊÂÏ Ð300 ïðî-
âîäèëè íà ïðî´ðàìíî-àïàðàòíîìó êîìïëåêñ³
"Íåéðîí-ñïåêòð 4/ÂÏÌ" (Ðîñ³éñüêà Ôåäåðàö³ÿ). Äî-
ñë³äæåííÿ ñëóõîâèõ ÊÂÏ ïðîâîäèëèñÿ â ñèòóàö³¿
âèïàäêîâî âèíèêàþ÷î¿ ïîä³¿ ("Odd-ball" paradigm).

Ðåçóëüòàòè äîñë³äæåííÿ îïðàöüîâàíî ³ç
çàñòîñóâàííÿì ñòàòèñòè÷íîãî ïàêåòó ë³öåíç³éíî¿
ïðî´ðàìè "STATISTICA® forWindows 6.0"
(StatSoftInc., ÑØÀ, ¹ AXXR712D833214FAN5),
à òàêîæ "Microsoft Excel 2010". Ñòàòèñòè÷íó îá-
ðîáêó ïðîâîäèëè ³ç çàñòîñóâàííÿì U-êðèòåð³ÿ
Ìàíà-Ó³òí³. Ðåçóëüòàòè íàâåäåí³ ó âèãëÿä³ ìåä³àíè
çíà÷åíü òà 25-75% ì³æêâàðòèëüíîãî ³íòåðâàëó - Me
(Q1-Q3). Êîðåëÿö³éíèé àíàë³ç çä³éñíþâàëè çà äî-
ïîìîãîþ êðèòåð³þ Ñï³ðìåíà. Â³äì³ííîñò³ ââàæà-
ëè â³ðîã³äíèìè ïðè ïîêàçíèêó p<0,05.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ð³âåíü ÃÖ ó îáñòåæåíèõ õâîðèõ íà Õ²Ì ñòàíîâèâ
11,89 (7,73-14,94) ìêìîëü/ë ³ áóâ â³ðîã³äíî
(p<0,01) âèùèì ïîð³âíÿíî ³ç ãðóïîþ çäîðîâèõ
îñ³á, ó ÿêèõ â³í ñêëàäàâ 8,22 (7,12 - 11,39) ìêìîëü/ë
(òàáë. 1). Ñåðåä ïàö³ºíò³â íà ÄÅ ó 37,2% îñ³á ð³-
âåíü ÃÖ áóâ ìåíøèé çà 10 ìêìîëü/ë, ó 38,6% -
10-15 ìêìîëü/ë òà ó 24,2% ïàö³ºíò³â ä³à´íîñòó-
âàëàñü ÃÃÖ. Ñåðåä õâîðèõ íà ÄÅ ç ÃÃÖ ó 86,5%
îñ³á âèÿâëåíà ëåãêà ÃÃÖ òà ó 13,5% - ñåðåäíÿ
ÃÃÖ. Ðàíæèðóâàííÿ ð³âí³â ÃÖ â çàëåæíîñò³ â³ä
ñòàä³¿ ÄÅ ïðåäñòàâëåíî íà ðèñ.1. Ó ì³ðó ïðî´ðå-
ñóâàííÿ ñòàä³¿ ÄÅ â³äì³÷àëîñü â³ðîã³äíå çðîñòàííÿ
ð³âíÿ ÃÖ ó ñèðîâàòö³ êðîâ³ (òàáë. 1). Â³äì³÷åíî
ïðÿìèé êîðåëÿö³éíèé çâ'ÿçîê ì³æ ð³âíåì ÃÖ òà
ñòàä³ºþ ÄÅ (r=0,31, p<0,0001).

Çà ðåçóëüòàòàìè äîñë³äæåííÿ, íå âèÿâëå-
íî â³ðîã³äíèõ â³äì³ííîñòåé ð³âíÿ ÃÖ â çàëåæíîñò³
â³ä ñòàò³ ïàö³ºíò³â, àëå ñïîñòåð³ãàëàñü òåíäåíö³ÿ
äî á³ëüøîãî çíà÷åííÿ ð³âíÿ ÃÖ ó ÷îëîâ³ê³â, ùî
â³äì³÷åíî ³ â ³íøèõ äîñë³äæåííÿõ [10]. Òàê, ð³âåíü
ÃÖ ó ÷îëîâ³ê³â ñêëàâ 13,5 (8,0 - 18,88) ìêìîëü/ë,
à ó æ³íîê 11,2 (7,73 - 14,44) ìêìîëü/ë. Ââàæàþòü,
ùî á³ëüø íèçüêèé ð³âåíü ÃÖ ó æ³íîê çóìîâëåíèé



7

4 2015  XXI  AML

îñîáëèâîñòÿìè òðàâëåííÿ ³ ãîðìîíàëüíèì ñòà-
íîì [10,21]. Â çàëåæíîñò³ â³ä â³êó ïàö³ºíò³â âì³ñò
ÃÖ áóâ íàñòóïíèì: äî 45 ðîê³â - 9,73 (7,34 - 13,72)
ìêìîëü/ë, 45-59 ðîê³â - 11,2 (7,73- 14,25) ìêìîëü/ë
òà ïîíàä 60 ðîê³â - 14,76 (9,48 - 19,55) ìêìîëü/ë. Çà
ðåçóëüòàòàìè ïðîâåäåíîãî äîñë³äæåííÿ ð³âåíü ÃÖ
ìàâ ïîçèòèâíèé êîðåëÿö³éíèé çâ'ÿçîê ç â³êîì ïà-
ö³ºíò³â (r=0,24, p<0,01), òîâùèíîþ êîìïëåêñó ³í-
òèìà-ìåä³à çàãàëüíèõ ñîííèõ àðòåð³é (r=0,32,
p<0,0001), êîíöåíòðàö³ºþ ÕÑ ËÏÍÙ (r=0,19,
p<0,05), ùî óçãîäæóºòüñÿ ç äàíèìè ³íøèõ àâòîð³â
[10,22]. Ãðóïè õâîðèõ íà ÄÅ ç íîðìàëüíèì, âè-
ñîêèì íîðìàëüíèì òà ï³äâèùåíèì ð³âíÿìè ÃÖ
íå â³äð³çíÿëèñÿ ì³æ ñîáîþ çà ³íäåêñîì ìàñè ò³ëà,
ð³âíåì àðòåð³éíîãî òèñêó òà íàÿâí³ñòþ àðòåð³éíî¿
ã³ïåðòåíç³¿, ùî ñï³âïàäàþòü ç ðåçóëüòàòàìè ïî-
ïåðåäí³õ äîñë³äæåíü [22,23]. Ïðîòå, â äîñë³äæåí-
í³ ßêîâëºâî¿ Î.Î. ³ç ñï³âàâò., 2013 âñòàíîâëåíà
åëåâàö³ÿ ÃÖ ó ïàö³ºíò³â ³ç ã³ïåðòîí³÷íîþ õâîðîáîþ
ïîð³âíÿíî ç ïðàêòè÷íî çäîðîâèìè îñîáàìè [24].

Íà ñüîãîäí³ ó äæåðåëàõ ë³òåðàòóðè íàâå-
äåíî ñóïåðå÷ëèâ³ äàí³ ïðî âïëèâ ÃÃÖ íà ïðî-
´ðåñóâàííÿ ÊÐ àæ äî äåìåíö³¿. Äîâåäåíî ÿê âçàº-
ìîçâ'ÿçîê ÃÃÖ òà ÊÐ [15,16,17,18], òàê ³ ïîêàçàíî
â³äñóòí³ñòü êîðåëÿö³éíèõ â³äíîñèí ì³æ ÃÃÖ òà

ñòàíîì êîãí³òèâíèõ ôóíêö³é [25,26]. Çà ðåçóëü-
òàòàìè öüîãî äîñë³äæåííÿ ó õâîðèõ íà ÄÅ ç ëåã-
êèìè ÊÐ ð³âåíü ÃÖ ñòàíîâèâ 10,56 (7,61 - 13,78)
ìêìîëü/ë, à ïîì³ðíèìè ÊÐ - 13,64 (9,42 - 19,4)
ìêìîëü/ë ³ â³ðîã³äíî (ð=0,02) â³äð³çíÿâñÿ â³ä ïî-
êàçíèêà äîñë³äæóâàíîãî á³îìàðêåðà ó õâîðèõ áåç
ÊÐ - 9,43 (8,0 - 11,64) ìêìîëü/ë òà ïàö³ºíò³â ç
ëåãêèìè ÊÐ (ð<0,01). Âñòàíîâëåíèé íå´àòèâíèé
êîðåëÿö³éíèé çâ'ÿçîê ì³æ ð³âíåì ÃÖ ³ êîãí³òèâ-
íèì äåô³öèòîì, ÿêèé áóâ îö³íåíèé çà íåéðîïñè-
õîëî´³÷íèìè òåñòàìè: øêàëîþ MMSE (r=-0,18;
ð<0,05), øêàëîþ ÌÎÑÀ (r=-0,28; p<0,001), ÁÒËÄ
(r=-0,37; p<0,0001). Íàé³íôîðìàö³éí³øèì òåñòîì
ó õâîðèõ íà ÄÅ ç ÊÐ áóâ ÁÒËÄ, ùî â³äì³÷åíî é ó
ïðàöÿõ ³íøèõ àâòîð³â [16].

Çà äàíèìè íåéðîô³ç³îëî´³÷íîãî îáñòåæåí-
íÿ, ó õâîðèõ íà ÄÅ ç ÃÃÖ ñïîñòåð³ãàëîñü â³ðîã³äíå
çá³ëüøåííÿ ëàòåíòíîñò³ ÊÂÏ Ð300 ó âñ³õ â³äâå-
äåííÿõ ïîð³âíÿíî ç ïàö³ºíòàìè ç íîðìàëüíèì
ð³âíåì ÃÖ òà ó öåíòðàëüíèõ ³ ò³ì'ÿíèõ â³äâåäåí-
íÿõ ó õâîðèõ ç âèñîêèì íîðìàëüíèì ð³âíåì ÃÖ
(òàáë. 2). Â ðîáîò³ Diaz-Leines S. et al, 2013 [14]
íàâåäåí³ äàí³ ïðî ïîäîâæåííÿ ëàòåíòíîãî ïå-
ð³îäó ÊÂÏ Ð300 ó ë³òí³õ îñ³á ç ÃÃÖ.

Îêð³ì öüîãî, ó õâîðèõ íà ÄÅ âèÿâëåíèé
ïîçèòèâíèé êîðåëÿö³éíèé çâ'ÿçîê ì³æ ð³âíåì ÃÖ
òà ëàòåíòíèì ïåð³îäîì ÊÂÏ Ð300 ó öåíòðàëüíèõ
â³äâåäåííÿõ (r=0,22; p<0,05). Íàâåäåí³ äàí³ ïðî-
âåäåíîãî äîñë³äæåííÿ ñâ³ä÷àòü, ùî ÃÃÖ íå´àòèâ-
íî âïëèâàº íà ñòàí êîãí³òèâíèõ ôóíêö³é ó õâîðèõ
íà Õ²Ì.

Â³äîìî, ùî Õ²Ì ïðèçâîäèòü äî çì³í ù³ëü-
íîñò³ á³ëî¿ ðå÷îâèíè ãîëîâíîãî ìîçêó ç ôîðìó-
âàííÿì âîãíèù ëåéêîàðåîçó. Äèôóçí³ çì³íè á³ëî¿
ðå÷îâèíè ïðèçâîäÿòü äî ðîç'ºäíàííÿ êîðêîâèõ
òà ï³äêîðêîâèõ öåðåáðàëüíèõ ñòðóêòóð, ùî çó-

Ãðóïè Ð³âåíü ãîìîцèñòåїíó, ìêìîëü/ë 
Îñíîâíà (n=153): 11,89 (7,73 – 14,94)* 
ÄÅ ² ñò. (n=46) 8,7 (7,34 – 12,56) 
ÄÅ ²² ñò. (n=61) 12,96 (9,72 – 14,78)**# 
ÄÅ ²²² ñò. (n=46) 13,7 (8,52 – 20,15)**## 
Êîíòðîëüíà (n=23) 8,22 (7,12 – 11,39) 

Òàáëèöÿ 1
Ð³âåíü ãîìîöèñòå¿íó ó ñèðîâàòö³ êðîâ³

îáñòåæåíèõ îñ³á

* - ð<0,01 çà â³äíîøåííÿì äî êîíòðîëüíî¿ ãðóïè,
** - ð<0,001 çà â³äíîøåííÿì äî êîíòðîëüíî¿ ãðóïè,

# - ð<0,01çà â³äíîøåííÿì äî ãðóïè ïàö³ºíò³â ç ÄÅ ² ñò.,
## - ð<0,001 çà â³äíîøåííÿì äî ãðóïè ïàö³ºíò³â ç ÄÅ ² ñò.
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ìîâëþº õàðàêòåðíó êë³í³÷íó êàðòèíó ÄÅ ç íàÿâ-
í³ñòþ åìîö³éíî-àôåêòèâíèõ, êîãí³òèâíèõ òà ³í-
øèõ íåâðîëî´³÷íèõ ðîçëàä³â. Êð³ì òîãî, ³øåì³÷í³
çì³íè á³ëî¿ ðå÷îâèíè ïðèçâîäÿòü äî âòîðèííî¿
öåðåáðàëüíî¿ àòðîô³¿ [27]. Âàæëèâó ðîëü ó ðîç-
âèòêó òà ïðî´ðåñóâàíí³ ÄÅ â³ä³ãðàþòü ãîñòð³ ïî-
ðóøåííÿ ìîçêîâîãî êðîâîîá³ãó ç óòâîðåííÿì
ïîñò³øåì³÷íèõ ê³ñò [28].

Ïðè ç³ñòàâëåíí³ ðåçóëüòàò³â íåéðîâ³çóàë³-
çàö³éíîãî òà ³ìóíîôåðìåíòíîãî îáñòåæåííÿ âè-
ÿâëåíî â³ðîã³äíå (ð<0,05) ï³äâèùåííÿ ð³âíÿ ÃÖ
ó õâîðèõ ç âîãíèùàìè ëåéêîàðåîçó äî 13,11
(10,28-14,44) ìêìîëü/ë òà ó ïàö³ºíò³â ç ïîºäíà-
íèì âîãíèùåâèì óðàæåííÿì á³ëî¿ ðå÷îâèíè ìîç-
êó ³ ðîçøèðåííÿì ñóáàðàõíî¿äàëüíèõ ïðîñòîð³â
òà/àáî øëóíî÷êîâî¿ ñèñòåìè ãîëîâíîãî ìîçêó äî
12,2 (8,32-18,88 ìêìîëü/ë), ïîð³âíÿíî ç ïàö³ºí-
òàìè áåç íåéðîâ³çóàë³çàö³íèõ çì³í, ó ÿêèõ ð³âåíü
ÃÖ ñêëàâ 9,52 (7,49-12,0) ìêìîëü/ë. Ðåçóëüòàòè
ïðîâåäåíîãî äîñë³äæåííÿ çá³ãàþòüñÿ ç äàíèìè
³íøèõ àâòîð³â ïðî ï³äâèùåíèé ð³âåíü ÃÖ ó õâîðèõ
ç âîãíèùàìè ëåéêîàðåîçó òà éîãî àñîö³àö³þ ç ïî-
øèðåíèì ëåéêîàðåîçîì, íå çàëåæíî â³ä ³íøèõ
ôàêòîð³â ðèçèêó ÖÂÇ [29,30].

Ïðîâåäåíå êë³í³÷íî-ëàáîðàòîðíå òà ³íñòðó-
ìåíòàëüíå äîñë³äæåííÿ ðîçøèðèëî óÿâëåííÿ ïðî
ïàòî´åíåòè÷í³ àñïåêòè Õ²Ì. Âèçíà÷åííÿ á³îëî´³÷-
íîãî ìàðêåðó ãîìîöèñòå¿íà, â ïîºäíàíí³ ç íåéðî-
ïñèõîëî´³÷íèì òåñòóâàííÿì, ïðîâåäåííÿì íåéðî-
ô³ç³îëî´³÷íîãî îáñòåæåííÿ - ÊÂÏ Ð300, äóïëåêñ-
íîãî ñêàíóâàííÿ áðàõ³îöåôàëüíèõ ñóäèí òà íåéðî-
â³çóàë³çàö³éíèõ ìåòîä³â îáñòåæåííÿ ãîëîâíîãî ìîç-
êó äîçâîëÿþòü ïðîâîäèòè âñåá³÷íó ä³à´íîñòèêó ð³ç-
íèõ ñòàä³é ÄÅ äëÿ çàáåçïå÷åííÿ âèáîðó åôåêòèâíî¿
ñòðàòå´³¿ ôàðìàêîëî´³÷íî¿ êîðåêö³é ïàòîëî´³÷íèõ
ñòàí³â ó õâîðèõ íà õðîí³÷íó ³øåì³þ ìîçêó.

Âèñíîâêè
1. Ó õâîðèõ íà õðîí³÷íó ³øåì³þ ìîçêó â³äì³÷åíî

â³ðîã³äíå (ð<0,01) ï³äâèùåííÿ ð³âíÿ ãîìîöèñòå¿íó
ïîð³âíÿíî ç îñîáàìè áåç öåðåáðîâàñêóëÿðíîãî çà-
õâîðþâàííÿ òà âèÿâëåíî ïðÿìèé êîðåëÿö³éíèé
çâ'ÿçîê ì³æ ð³âíåì ãîìîöèñòå¿íó òà ñòàä³ºþ äèñ-
öèðêóëÿö³éíî¿ åíöåôàëîïàò³¿ (r=0,31, p<0,0001).
2. Âñòàíîâëåí³ íå´àòèâíèé êîðåëÿö³éíèé çâ'ÿçîê
ì³æ ð³âíåì ãîìîöèñòå¿íó ³ êîãí³òèâíèì äåô³öè-
òîì, ÿêèé áóâ âèÿâëåíèé çà íåéðîïñèõîëî´³÷íè-
ìè òåñòàìè, òà ïîçèòèâíèé êîðåëÿö³éíèé çâ'ÿçîê
ì³æ ð³âíåì ãîìîöèñòå¿íó òà ëàòåíòíèì ïåð³îäîì
êîãí³òèâíîãî âèêëèêàíîãî ïîòåíö³àëó Ð300.
3. Âèÿâëåíî â³ðîã³äíå (ð<0,05) ï³äâèùåííÿ ð³âíÿ
ãîìîöèñòå¿íó ó õâîðèõ íà õðîí³÷íó ³øåì³þ ìîçêó
ç âîãíèùàìè ëåéêîàðåîçó òà ó ïàö³ºíò³â ç ïîºä-
íàíèì âîãíèùåâèì óðàæåííÿì á³ëî¿ ðå÷îâèíè
ìîçêó ³ ðîçøèðåííÿì ñóáàðàõíî¿äàëüíèõ ïðîñòî-
ð³â òà/àáî øëóíî÷êîâî¿ ñèñòåìè ãîëîâíîãî ìîçêó,
ïîð³âíÿíî ç ïàö³ºíòàìè áåç ñòðóêòóðíèõ çì³í ãî-
ëîâíîãî ìîçêó.
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Íîðìàëüíèé  
(ìåíø 10 ìêìîëü/ë)1 

357,25 
(336,5 – 384,5) 

359,0 
(325,5 – 392,0) 

370,75 
(331,0 – 392,0) 

Âèñîêèé íîðìàëüíèé 
(10-15 ìêìîëü/ë)2 
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(ïîíàä 15 ìêìîëü/ë)3 

388,0 
(355,0 – 414,5) 

395,5 
(360,5 – 425,0) 
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