
Клінічна фізіологія
та біохімія

ÓÄÊ 577.121:963

Ñ.Â. ÊÎÍÎØÅÍÊÎ1, Í.Ì. ÉÎËÊ²ÍÀ2

1 Òàâð³éñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ì. Â.². Âåðíàäñüêîãî, ì. Ñèìôåðîïîëü
2 Êðèìñüêèé ôàêóëüòåò Çàïîð³çüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó, ì. Ñèìôåðîïîëü

Îñîáëèâîñò³ îêèñíþâàëüíî¿ ìîäèô³êàö³¿ ïðîòå¿í³â 

â åðèòðîöèòàõ õâîðèõ íà êàðä³îì³îïàò³þ, ³øåì³÷íó 

õâîðîáó ñåðöÿ, åðèòðåì³þ òà àïëàñòè÷íó àíåì³þ

Ïîðóøåííÿ ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿ ð³âíîâàãè çà óìîâ 
ïàòîëîã³¿ ïðèçâîäèòü äî àêòèâ³çàö³¿ â³ëüíîðàäèêàëüíèõ ðåàêö³é ³, ÿê 
íàñë³äîê, ïîñèëåíîãî ãåíåðóâàííÿ àêòèâíèõ ôîðì êèñíþ (ÀÔÊ), ùî 
ñóïðîâîäæóþòüñÿ îêèñíþâàëüíîþ äåñòðóêö³ºþ ïðîòå¿í³â, íóêëå¿íîâèõ 
êèñëîò ³ ë³ï³ä³â, ðîçâèòêîì îêèñíþâàëüíîãî ñòðåñó [1, 5, 6, 8, 10, 11].

Ñüîãîäí³ âñå á³ëüøå óâàãè ïðèä³ëÿþòü âèâ÷åííþ ðîë³ îêèñíþâàëüíî¿ 
ìîäèô³êàö³¿ ïðîòå¿í³â (ñïîíòàííî¿ òà ìåòàëîêàòàë³çóþ÷î¿) ó ðîçâèòêó 
â³ëüíîðàäèêàëüíèõ ïðîöåñ³â, ÿê³ ïîâ’ÿçàí³ ç ð³çíèìè çàõâîðþâàííÿìè 
îðãàí³çìó ëþäèíè [3, 4, 7].

Ïðîòå¿íè çàâäÿêè îñîáëèâîñòÿì ñâîº¿ áóäîâè àêòèâíî âçàºìîä³þòü ç 
ð³çíèìè ðåàêö³éíèìè ñïîëóêàìè, ñåðåä ÿêèõ îñîáëèâå ì³ñöå ïîñ³äàþòü 
ÀÔÊ ÿê ðàäèêàëüíî¿, òàê ³ íåðàäèêàëüíî¿ ïðèðîäè (Î

2, 
ÎÍ, Í2Î2 òà 

³í.) [3, 4, 12].
Îñê³ëüêè åðèòðîöèòè, öèðêóëþþ÷è â ðóñë³ êðîâ³, º îäí³ºþ ç ì³øå-

íåé ä³¿ ÀÔÊ, äîö³ëüíî âèâ÷èòè ïðîöåñè îêèñíþâàëüíî¿ ìîäèô³êàö³¿ 
åðèòðîöèòàðíèõ ïðîòå¿í³â çà óìîâ ïàòîëîã³¿, çîêðåìà, ïðè ñåðöåâî-
ñóäèííèõ çàõâîðþâàííÿõ ³ çàõâîðþâàííÿõ ãåìàòîëîã³÷íîãî õàðàêòåðó.

Ìåòà íàøî¿ ðîáîòè – äîñë³äèòè îêèñíþâàëüíó ìîäèô³êàö³þ ïðîòå¿-
í³â ó ãåìîë³çàòàõ åðèòðîöèò³â õâîðèõ íà äèëàòàö³éíó êàðä³îì³îïàò³þ, 
³øåì³÷íó õâîðîáó ñåðöÿ (²ÕÑ), åðèòðåì³þ òà àïëàñòè÷íó àíåì³þ.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Ìàòåð³àëîì äëÿ äîñë³äæåíü 
ñëóãóâàëè åðèòðîöèòè ïðàêòè÷íî çäîðîâèõ ëþäåé (25 äîíîð³â ñòàíö³¿ 
ïåðåëèâàííÿ êðîâ³) ³ õâîðèõ íà ²ÕÑ II ³ III ôóíêö³îíàëüíèõ êëàñ³â 
(25 îñ³á), äèëàòàö³éíó êàðä³îì³îïàò³þ (20 îñ³á) â³êîì â³ä 47,5 äî 52,7 
ðîêó, à òàêîæ õâîðèõ íà åðèòðåì³þ I ñòóïåíÿ (9 îñ³á, ñåðåäí³é â³ê 60 
ðîê³â) ³ àïëàñòè÷íó àíåì³þ (11 îñ³á, ñåðåäí³é â³ê 56 ðîê³â). Ó êîæí³é 
ãðóï³ õâîðèõ ñï³ââ³äíîøåííÿ ÷îëîâ³ê³â ³ æ³íîê áóëî ïðèáëèçíî îäíà-
êîâèì. Çàõâîðþâàííÿ íà ²ÕÑ òðèâàëî â ñåðåäíüîìó 4,7 ðîêó; õâîðèõ 
íà äèëàòàö³éíó êàðä³îì³îïàò³þ – 3,8; åðèòðåì³þ – 2,5; íà àïëàñòè÷íó 
àíåì³þ – 1,5 ðîêó.

Êðèòåð³ºì äëÿ âèëó÷åííÿ ç äîñë³äæåíü áóëè òÿæêà àðòåð³àëüíà 
ã³ïåðòåíç³ÿ, äåêîìïåíñàö³ÿ ëåãåíåâî-ñåðöåâî¿ íåäîñòàòíîñò³, íàÿâí³ñòü 
òÿæêèõ ôîðì àðèòì³é. Êðîâ õâîðèõ áðàëè ïðè ¿õ íàäõîäæåíí³ äî 
ñòàö³îíàðó, ïåðåä ïî÷àòêîì ë³êóâàííÿ.

Ãåìîë³ç åðèòðîöèò³â çä³éñíþâàëè çà ìåòîäîì Äðàáê³íà ó ð³âíîìó 
îá’ºì³ äèñòèëüîâàíî¿ âîäè [9]. Âì³ñò ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êà-
ö³¿ ïðîòå¿í³â (ÎÌÏ) â ãåìîë³çàòàõ åðèòðîöèò³â âèçíà÷àëè ñïåêòðîôîòî-
ìåòðè÷íèì ìåòîäîì [2]. Ãåìîë³çàòè åðèòðîöèò³â áðàëè â îá’ºì³ 0,1 ìë. 
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Ïðîòå¿íè ãåìîë³çàò³â äåíàòóðóâàëè 20% ðîç÷èíîì òðèõëîðîöåòîâî¿ 
êèñëîòè, â³äîêðåìëþâàëè öåíòðèôóãóâàííÿì, äîäàâàëè 0,1 Ì ðîç÷èí 
2,4-äèí³òðîôåí³ëã³äðàçèíó (2,4-ÄÔÃ), ÿêèé ãîòóâàëè íà 2 Ì HCl.

Äî êîíòðîëüíî¿ ïðîáè çàì³ñòü ðîç÷èíó 2,4-ÄÔÃ äîäàâàëè 2 Ì HCl. 
Ïðîáè ³íêóáóâàëè ïðè òåìïåðàòóð³ 22 ïðîòÿãîì 1 ãîä. Ï³ñëÿ ³íêóáàö³¿ 
ïðîáè öåòðèôóãóâàëè ïðè 8000 îá./õâ ïðîòÿãîì 20 õâ, îñàä ïðîìèâàëè 
åòàíîëîì ç åòèëàöåòàòîì (1:1), ï³äñóøóâàëè ³ ðîç÷èíÿëè ó 8 Ì ðîç-
÷èí³ ñå÷îâèíè.

Àëüäåã³äí³ òà êåòîíí³ äèí³òðîôåí³ëã³äðàçîíè íåéòðàëüíîãî õàðàê-
òåðó ðåºñòðóâàëè ïðè 356 ³ 370 íì. Àëüäåã³äí³ ³ êåòîíí³ äèí³òðîôå-
í³ëã³äðàçîíè îñíîâíîãî õàðàêòåðó – ïðè 430 òà 530 íì â³äïîâ³äíî. 
Âì³ñò ïðîäóêò³â ÎÌÏ âèðàæàëè â îäèíèöÿõ îïòè÷íî¿ ãóñòèíè íà 1 
ìë ãåìîë³çàòó åðèòðîöèò³â.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. ßê ñâ³ä÷àòü ðåçóëüòàòè 
äîñë³äæåíü, ó ãåìîë³çàòàõ åðèòðîöèò³â ïðàêòè÷íî çäîðîâèõ ëþäåé ³ 
õâîðèõ íà êàðä³îì³îïàò³þ, ²ÕÑ, åðèòðåì³þ òà àïëàñòè÷íó àíåì³þ âèÿâ-
ëåíî íàÿâí³ñòü àëüäåã³äíèõ ³ êåòîííèõ ïðîäóêò³â îêèñíþâàëüíî¿ ìîäè-
ô³êàö³¿ ïðîòå¿í³â îñíîâíîãî òà íåéòðàëüíîãî õàðàêòåðó (äèâ. òàáëèöþ).

Âì³ñò ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êàö³¿ ïðîòå¿í³â â åðèòðîöèòàõ õâîðèõ
íà ²ÕÑ, êàðä³îì³îïàò³þ, åðèòðåì³þ òà àïëàñòè÷íó àíåì³þ,

îä. îïò. ãóñò./ìë ãåìîë³çàòó åðèòðîöèò³â (Ì±m)

Îáñòåæåí³ ãðóïè Ïðîäóêòè íåéòðàëüíîãî
õàðàêòåðó

Ïðîäóêòè îñíîâíîãî
õàðàêòåðó

356 íì 370 íì 430 íì 530 íì

Êîíòðîëüíà 0,86±0,05 0,78±0,05 0,46±0,04 0,10±0,02

Õâîð³ íà ²ÕÑ 1,18±0,04* 1,17±0,04* 0,81±0,03* 0,17±0,02*

Õâîð³ íà êàðä³îì³îïàò³þ 1,07±0,03* 1,03±0,04* 0,67±0,04* 0,15±0,02*

Õâîð³ íà åðèòðåì³þ 1,81±0,05* 1,59±0,05* 0,97±0,04* 0,39±0,02*

Õâîð³ íà àïëàñòè÷íó àíåì³þ 1,72±0,05* 1,79±0,06* 1,14±0,04* 0,10±0,03

Ïðèì³òêà: * – â³ðîã³äí³ñòü â³äì³íè ïîêàçíèêà ïîð³âíÿíî ³ç êîíòðîëüíîþ ãðóïîþ 

(ð<0,05)

Â óñ³õ îáñòåæåíèõ ãðóïàõ çàçíà÷åíî á³ëüø âèñîêèé âì³ñò â åðèòðî-
öèòàõ àëüäåã³äíèõ ³ êåòîííèõ ïðîäóêò³â íåéòðàëüíîãî õàðàêòåðó, íàé-
á³ëüø íèçüêèé âì³ñò ïîêàçàíî äëÿ ïðîäóêò³â ÎÌÏ îñíîâíîãî õàðàêòåðó.

Âîäíî÷àñ, íåçâàæàþ÷è íà çàãàëüí³ îñîáëèâîñò³ âì³ñòó â åðèòðîöèòàõ 
ïðîäóêò³â ÎÌÏ, ñïîñòåð³ãàþòüñÿ â³äì³ííîñò³, ùî çóìîâëåí³ ïàòîëîã³-
ºþ ³ º çàëåæíèìè â³ä âèäó çàõâîðþâàííÿ. Íàïðèêëàä, â åðèòðîöèòàõ 
õâîðèõ íà äèëàòàö³éíó êàðä³îì³îïàò³þ âì³ñò àëüäåã³äíèõ ³ êåòîííèõ 
ïðîäóêò³â íåéòðàëüíîãî õàðàêòåðó áóâ íà 24 ³ 32% âèùå ïîð³âíÿíî ç 
êîíòðîëüíîþ ãðóïîþ. Âì³ñò àëüäåã³äíèõ ³ êåòîííèõ ïðîäóêò³â îñíî-
âíîãî õàðàêòåðó ïåðåâèùóâàâ ð³âåíü êîíòðîëüíî¿ ãðóïè íà 46 ³ 50% 
(äèâ. ðèñóíîê).

Â åðèòðîöèòàõ õâîðèõ íà ²ÕÑ ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ 
òàêîæ ïðîñòåæóºòüñÿ á³ëüø âèñîêèé âì³ñò ïðîäóêò³â ÎÌÏ. Âì³ñò 
àëüäåã³äíèõ ³ êåòîííèõ ïðîäóêò³â íåéòðàëüíîãî õàðàêòåðó ïåðåâèùó-
âàâ ð³âåíü êîíòðîëüíî¿ ãðóïè íà 37 ³ 50%, âì³ñò ïðîäóêò³â îñíîâíîãî 
õàðàêòåðó – íà 76 ³ 70% â³äïîâ³äíî. Ïðè ³øåì³÷í³é õâîðîá³ ñåðöÿ ³ 
êàðä³îì³îïàò³¿ çì³íè âì³ñòó ïðîäóêò³â ÎÌÏ â åðèòðîöèòàõ ìàëè îäíî-
ñïðÿìîâàíèé õàðàêòåð, àëå áóëè á³ëüø âèðàæåíèìè ïðè ²ÕÑ.

Â åðèòðîöèòàõ õâîðèõ íà åðèòðåì³þ âì³ñò àëüäåã³äíèõ ³ êåòîííèõ 
ïðîäóêò³â ÎÌÏ íåéòðàëüíîãî õàðàêòåðó áóâ íà 100 ³ 103% âèùå 
ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ, âì³ñò ïðîäóêò³â îêèñíþâàëüíî¿ 
ìîäèô³êàö³¿ îñíîâíîãî õàðàêòåðó ïåðåâèùóâàâ ð³âåíü êîíòðîëüíî¿ 
ãðóïè íà 110 òà 290%.
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Ïðîäóêòè ÎÌÏ íåéòðàëüíîãî õàðàêòåðó
  àëüäåã³äí³ (356 íì)  êåòîíí³ (370 íì)

 

Ïðîäóêòè ÎÌÏ îñíîâíîãî õàðàêòåðó
  àëüäåã³äí³ (430 íì)  êåòîíí³ (530 íì)

 
Îö³íêà çì³í âì³ñòó ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êàö³¿ ïðîòå¿í³â

â åðèòðîöèòàõ õâîðèõ íà êàðä³îì³îïàò³þ (1), ²ÕÑ (2), åðèòðåì³þ (3) òà àïëàñòè÷íó 
àíåì³þ (4) ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ äîíîð³â (íóëüîâà ë³í³ÿ).

Â åðèòðîöèòàõ õâîðèõ íà àïëàñòè÷íó àíåì³þ ïîð³âíÿíî ç êîí-
òðîëüíîþ ãðóïîþ ñïîñòåð³ãàâñÿ âèùèé âì³ñò àëüäåã³äíèõ ³ êåòîííèõ 
ïðîäóêò³â íåéòðàëüíîãî õàðàêòåðó (íà 100 ³ 130%), âì³ñò àëüäåã³äíèõ 
ïðîäóêò³â îñíîâíîãî õàðàêòåðó ïåðåâèùóâàâ ð³âåíü êîíòðîëüíî¿ ãðóïè 
íà 148%. Ïðîòå âì³ñò êåòîííèõ ïðîäóêò³â îñíîâíîãî õàðàêòåðó ïðàê-
òè÷íî íå çì³íþâàâñÿ.

Ñë³ä çàçíà÷èòè, ùî íàéá³ëüø âèðàæåí³ çì³íè âì³ñòó ïðîäóêò³â 
ÎÌÏ â åðèòðîöèòàõ õâîðèõ ïðîñòåæóþòüñÿ ïðè åðèòðåì³¿ òà àïëàñ-
òè÷í³é àíåì³¿, çàõâîðþâàííÿõ îíêîëîã³÷íîãî õàðàêòåðó, ÿê³ ïîâ’ÿçàí³ 
ç³ çëîÿê³ñíèì ïåðåðîäæåííÿì ê³ñòêîâîãî ìîçêó. Ïðèâåðòàº óâàãó 
òàêîæ òîé ôàêò, ùî íà â³äì³íó â³ä ²ÕÑ òà êàðä³îì³îïàò³¿ ó õâîðèõ 
íà åðèòðåì³þ ³ àïëàñòè÷íó àíåì³þ çì³íè ð³âíÿ ïðîäóêò³â ÎÌÏ â 
åðèòðîöèòàõ íå ìàëè ïåâíîãî çàêîíîì³ðíîãî õàðàêòåðó. Îñîáëèâî 
öå ñòîñóºòüñÿ ð³âíÿ ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êàö³¿, ùî ðå-
ºñòðóþòüñÿ ïðè 530 íì.

Âîäíî÷àñ ñïîñòåð³ãàºòüñÿ çàãàëüíà îñîáëèâ³ñòü: â óñ³õ ãðóïàõ õâî-
ðèõ íàéá³ëüø³ çì³íè õàðàêòåðí³ äëÿ àëüäåã³äíèõ ³ êåòîííèõ ïðîäóêò³â 
ÎÌÏ îñíîâíîãî õàðàêòåðó.

Áåðó÷è äî óâàãè ðåçóëüòàòè íàøèõ äîñë³äæåíü, ìîæíà ïðèïóñòèòè, 
ùî ïðîöåñè îêèñíþâàëüíî¿ ìîäèô³êàö³¿ ïðîòå¿í³â â åðèòðîöèòàõ çà óìîâ 
ïàòîëîã³¿ ìàþòü çàëåæí³ñòü â³ä âèäó çàõâîðþâàííÿ ³ ïåâíîþ ì³ðîþ õà-
ðàêòåðèçóþòü ð³âåíü çàëó÷åííÿ åðèòðîöèò³â äî ïàòîëîã³÷íîãî ïðîöåñó.

Çíà÷í³ â³äì³ííîñò³ âì³ñòó ÎÌÏ â åðèòðîöèòàõ õâîðèõ íà åðèòðåì³þ 
òà àïëàñòè÷íó àíåì³þ ìîæóòü ñâ³ä÷èòè ïðî òå, ùî ïðè â³äïîâ³äíèõ 
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ãåìàòîëîã³÷íèõ çàõâîðþâàííÿõ ìîæóòü â³äáóâàòèñÿ á³ëüø ãëèáîê³ 
á³îõ³ì³÷í³ çì³íè â ïîïóëÿö³ÿõ åðèòðî¿äíèõ êë³òèí, ìîæëèâî, ùå íà 
ðàíí³õ åòàïàõ ¿õ ôîðìóâàííÿ, ³ òàê³ çì³íè ìàþòü áóòè çàëåæíèìè â³ä 
õàðàêòåðó ïàòîëîã³÷íîãî ïðîöåñó.

Âèñíîâêè. Â åðèòðîöèòàõ õâîðèõ íà ²ÕÑ, äèëàòàö³éíó êàðä³îì³î-
ïàò³þ, åðèòðåì³þ òà àïëàñòè÷íó àíåì³þ ïîñèëþºòüñÿ îêèñíþâàëüíà 
ìîäèô³êàö³ÿ ïðîòå¿í³â. Á³ëüø çíà÷óùèìè º çì³íè ïîêàçíèê³â îêèñ-
íþâàëüíî¿ ìîäèô³êàö³¿ ïðîòå¿í³â â åðèòðîöèòàõ õâîðèõ íà åðèòðåì³þ 
³ àïëàñòè÷íó àíåì³þ. Ïðîöåñè îêèñíþâàëüíî¿ ìîäèô³êàö³¿ ïðîòå¿í³â 
â åðèòðîöèòàõ çà óìîâ ïàòîëîã³¿ ìàþòü çàëåæí³ñòü â³ä âèäó çàõâîðþ-
âàííÿ òà ïåâíîþ ì³ðîþ â³äîáðàæàþòü ð³âåíü ðîçâèòêó îêèñíþâàëüíîãî 
ñòðåñó â îðãàí³çì³ õâîðèõ.
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Óñòàíîâëåíî, ÷òî â ýðèòðîöèòàõ áîëüíûõ äèëàòàöèîííîé êàðäèîìèîïàòèåé, èøå-

ìè÷åñêîé áîëåçíüþ ñåðäöà, ýðèòðåìèåé è àïëàñòè÷åñêîé àíåìèåé óñèëèâàåòñÿ îêèñëè-

òåëüíàÿ ìîäèôèêàöèÿ ïðîòåèíîâ. Ïðîöåññû îêèñëèòåëüíîé ìîäèôèêàöèè ïðîòåèíîâ 

â ýðèòðîöèòàõ â óñëîâèÿõ ïàòîëîãèè èìåþò çàâèñèìîñòü îò âèäà çàáîëåâàíèÿ. Áîëåå 

çíà÷èòåëüíûìè ÿâëÿþòñÿ èçìåíåíèÿ ïîêàçàòåëåé îêèñëèòåëüíîé ìîäèôèêàöèè ïðî-

òåèíîâ â ýðèòðîöèòàõ áîëüíûõ ýðèòðåìèåé è àïëàñòè÷åñêîé àíåìèåé.

Êëþ÷åâûå ñëîâà: ýðèòðîöèòû, îêèñëèòåëüíàÿ ìîäèôèêàöèÿ ïðîòåèíîâ, îêèñëè-

òåëüíûé ñòðåññ, ïàòîëîãèÿ.
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PECULIARITIES OF PROTEINS OXIDATIVE MODIFICATION
IN ERYTHROCYTES OF PATIENTS WITH CARDIOMYOPATHIES, 

ISCHEMIC HEART DISEASE, ERYTHRAEMIA
AND APLASTIC ANEMIA

S. KONOSHENKO, N. YOLKINA
Taurida National Vernadsky University, Simferopol

Crimean department of Zaporizhzhyi National University, Simferopol

Since red blood cells is one of the targets of oxygen active forms, it is reasonable to 

study the processes of oxidative modification of erythrocyte proteins under conditions of 

pathology, particularly cardiovascular diseases and diseases of hematological character.

The materials for the study were erythrocytes of healthy people and patients with 

ischemic heart disease II and III functional classes, dilated cardiomyopathy, erythraemia 

patients with grade I and aplastic anemia. In each group of patients male to female 

ratio was approximately the same. Duration of disease with ischemic heart disease 

(CHD) was an average of 4.7 years, patients with dilated cardiomyopathy – 3,8 years, 

with erythraemia – 2,5 years, with aplastic anemia – 1,5 years. The criterion for ex-

clusion from the study were severe hypertension, pulmonary decompensation of heart 

failure, presence of severe arrhythmias. The blood samples of patients were taken at 

their admission to hospital, before treatment.

Hemolysis of erythrocytes was performed by the method of Drabkin. The content 

of the products of oxidative modification of proteins (OMP) was determined by spec-

trophotometric method at 356 nm, 370 nm, 430 nm and 530 nm.

It has been shown that in erythrocytes of healthy individuals and patients with 

cardiomyopathy, ischemic heart disease, aplastic anaemia and erythraemia revealed the 

presence of ketone and aldehyde products of oxidative modification of proteins basic 

and neutral character. All surveyed groups indicated a higher content in the erythro-

cytes aldehyde and ketone products of neutral character, the lowest content displayed 

for products OMP of base character.

However, despite the common features of content in erythrocytes OMP products, 

there are differences related to pathology, dependent on the type of the disease. It has 

been shown that in erythrocytes of patients with dilated cardiomyopathy the content 

of aldehyde and ketone neutral products was by 24 and 32 percent higher compared 

with the control group. The content of aldehyde and ketone products of base character 

exceeded the control group by 46 and 50 percent. In erythrocytes of the patients with 

ischemic heart disease the content of aldehyde and ketone neutral products exceeded 

the control group by 37 and 50 percent, the content of base products- by 76 and 70 

percent, respectively. In erythrocytes of patients with erythraemia the content of neu-

tral aldehyde and ketone products was 100 and 103 percent higher compared with the 

control group. The content of base OMP exceeded the control group by 110 and 290 

percent. Erythrocytes of the patients with aplastic anemia showed a higher content of 

OMP also: by 100 and 130 percent for aldehyde and ketone products of neutral char-

acter and by 148 percent for aldehide products of base character.

It should be noted that the most pronounced changes in content of OMP products 

in erythrocytes of patients were traced at erythraemia and aplastic anemia, diseases of 

cancer character that are associated with malignant transformation of the bone mar-

row. However, there is a common feature: in all groups of patients more changes were 

shown for aldehyde and ketone products OMP of base character.

Taking into account the results of our study we suggest that the processes of oxida-

tive modification of proteins in red blood cells under conditions of disease are dependent 

on the type of disease and to some extent characterize the involvement of red blood 

cells in the pathological process. More significant differences between OMP content in 

erythrocytes of the patients with aplastic anemia and erythraemia may indicate that the 

relevant hematological diseases can be more profound biochemical changes in popula-

tions of erythroid cells, perhaps even at the early stages of their formation, and such 

changes should be dependent on nature of the pathological process.

Key words: erythrocytes, oxidative modification of proteins, oxidative stress, 

pathology.


