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Ðåôåðàò
Ìåòà. Ïîêðàùèòè ðåçóëüòàòè ë³êóâàííÿ ³ ïðîô³ëàê-
òèêè ï³ñëÿîïåðàö³éíîãî ã³ïîïàðàòèðåîçó øëÿõîì âðà-
õóâàííÿ ïàòî´åíåòè÷íèõ óí³âåðñàëüíèõ ìåõàí³çì³â ïî-
øêîäæåííÿ êë³òèí ³ ïðîöåñ³â çàõèñòó ¿õ æèòòºä³-
ÿëüíîñò³ íà îñíîâ³ àíàë³çó îïåðîâàíèõ ïàö³ºíò³â ç ïà-
òîëî´³ºþ ùèòîïîä³áíî¿ çàëîçè, à òàêîæ äîâåñòè íå-
îáõ³äí³ñòü ïðèçíà÷åííÿ â ï³ñëÿîïåðàö³éíîìó ïåð³îä³
ïðåïàðàò³â, ÿê³ ìàþòü àíòèã³ïîêñàíòíî-àíòèîêñè-
äàíòíó ä³þ.
Ìàòåð³àë ³ ìåòîäè. Â îñíîâó äîñë³äæåííÿ ïîêëàäåíî
ðåçóëüòàòè êîìïëåêñíîãî îáñòåæåííÿ ³ ë³êóâàííÿ 70
îñ³á ç ð³çíîþ ïàòîëî´³ºþ ÙÇ, ÿê³ ïåðåáóâàëè íà ñòà-
ö³îíàðíîìó ë³êóâàíí³ â õ³ðóð´³÷íîìó â³ää³ëåíí³ ²âàíî-
Ôðàíê³âñüêî¿ öåíòðàëüíî¿ ì³ñüêî¿ êë³í³÷íî¿ ë³êàðí³ òà
â ²âàíî-Ôðàíê³âñüêîìó Ïðèêàðïàòñüêîìó îíêîëî´³÷-
íîìó äèñïàíñåð³ ç 2014 ïî 2017 ðîêè. Ñåðåä îáñòå-
æåíèõ õâîðèõ áóëî 46 æ³íîê (65,7%) òà 24 ÷îëîâ³ê³â
(34,3%). Ó 26 ³ç 70 õâîðèõ (37,1%) áóëà ïðîâåäåíà ãå-
ì³òèðåî¿äåêòîì³ÿ, ó 16 ³ç 70 õâîðèõ (22,9%) - ñóáòî-
òàëüíà ðåçåêö³ÿ äîë³ ÙÇ, â 14 ³ç 70 õâîðèõ (20,0%) -
òèðåî¿äåêòîì³ÿ, ó14 ³ç 70 õâîðèõ (20,0%) - òèðåî¿äåê-
òîì³ÿ ³ç öåíòðàëüíîþ òà ïåðèôåðè÷íîþ ë³ìôîäèñåê-
ö³ºþ. Âèçíà÷åííÿ ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â
â ñèðîâàòö³ êðîâ³ ïðîâîäèëè çà äîïîìîãîþ ðåàêö³¿ á³ë-
ê³â ç 2,4-äèí³òðîôåí³ëã³äðîçèíîì. Îïòè÷íó ãóñòèíó
ðåºñòðóâàëè íà ñïåêòðîôîòîìåòð³ ÑÔ-16. Âèçíà÷åí-
íÿ êàòàëàçè ïðîâîäèëè çà ìåòîäîì À.Áàõà ³ Ñ. Çóáêî-
âî¿. Ñòàòèñòè÷íå îïðàöþâàííÿ îòðèìàíèõ ðåçóëüòà-
ò³â ïðîâîäèëè ç âèêîðèñòàííÿì ñòàíäàðòíîãî ïàêåòó
ïðî´ðàì "Statistica 6.0 for Windows" (StatSoft, ÑØÀ).
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó ðåçóëüòàò³ äîñë³äæåí-
íÿ âñòàíîâëåíî, ùî äèñáàëàíñ ñèñòåì àêòèâí³ ôîðìè
êèñíþ - àíòèîêñèäàíòíîãî çàõèñòó âèíèêàº ó âñ³õ ïà-
ö³ºíò³â â ï³ñëÿîïåðàö³éíîìó ïåð³îä³, ïðîòå ïàòîëî-
´³÷íèé ïðîöåñ çíà÷íî ïîãëèáëþºòüñÿ ó õâîðèõ ç íàÿâ-
í³ñòþ îçíàê ã³ïîïàðàòèðåîçó ï³ñëÿ îïåðàö³¿. Ïîðó-
øåííÿ áàëàíñó ñèñòåì ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â -
îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ç îäíîãî áîêó ³ ñèñòåìè àí-
òèîêñèäàíòíîãî çàõèñòó ç ³íøîãî áîêó âèÿâëÿþòüñÿ
âæå ïî÷èíàþ÷è ç ïåðøî¿ äîáè ï³ñëÿ îïåðàö³¿ ³ ïîñè-
ëþþòüñÿ íà 3 äîáó, à ïðè â³äñóòíîñò³ êîðåêö³¿ çíà÷-
íèì º ³ íà 7 äîáó ï³ñëÿîïåðàö³éíîãî ïåð³îäó. Ïåðñïåê-
òèâíèì íàïðÿìêîì êîìïëåêñíî¿ òåðàï³¿ õâîðèõ ç îç-
íàêàìè ï³ñëÿîïåðàö³éíîãî ã³ïîïàðàòèðåîçó º çàñòî-
ñóâàííÿ ïðåïàðàò³â ç àíòèîêñèäàíòíîþ ä³ºþ. Òîìó
â ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ó õâîðèõ, îïåðîâàíèõ ç
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ïðèâîäó çàõâîðþâàíü ùèòîïîä³áíî¿ çàëîçè, ïðîñòå-
æóºòüñÿ ï³äâèùåííÿ ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿
á³ëê³â ³ ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â íà òë³ çíèæåí-
íÿ ôåðìåíò³â êàòàëàçè, ñóïåðîêñèääèñìóòàçè, öåðó-
ëîïëàçì³íó.
Âèñíîâêè. Ó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ó õâîðèõ, îïå-
ðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ùèòîïîä³áíî¿ çàëîçè
ïðîñòåæóºòüñÿ ï³äâèùåííÿ ïðîäóêò³â îêèñíî¿ ìîäè-
ô³êàö³¿ á³ëê³â íà òë³ çíèæåííÿ ôåðìåíò³â àíòèîêñè-
äàíòíîãî çàõèñòó. Âñòàíîâëåíî, ùî äèñáàëàíñ ñèñ-
òåìè îêèñíà ìîäèô³êàö³ÿ á³ëê³â-àíòèîêñèäàíòíèé
çàõèñò ïîãëèáëþºòüñÿ ó õâîðèõ ç íàÿâí³ñòþ îçíàê ã³-
ïîïàðàòèðåîçó. Âñòàíîâëåíî, ùî ìàêñèìàëüíå ï³ä-
âèùåííÿ ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â â³äáó-
âàºòüñÿ ó õâîðèõ íà 1-øó äîáó ï³ñëÿîïåðàö³éíîãî ïå-
ð³îäó, òîä³ ÿê ìàêñèìàëüíå çíèæåííÿ ôåðìåíò³â àí-
òèîêñèäàíòíîãî çàõèñòó â³äçíà÷àºòüñÿ ó õâîðèõ íà
6-7 äîáó, ùî âêàçóº íà âàæëèâó ðîëü îêèñíîãî ñòðåñó
ó ïàòî´åíåç³ ï³ñëÿîïåðàö³éíîãî ã³ïîïàðàòèðåîçó. Çà-
ñòîñóâàííÿ ïðåïàðàò³â ç àíòèîêñèäàíòíîþ-àíòèã³-
ïîêñàíòíîþ ä³ºþ, à ñàìå ïðåïàðàòó Öèòîôëàâ³í â
ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³, º ïåðñïåêòèâíèì
íàïðÿìêîì êîìïëåêñíî¿ òåðàï³¿ õâîðèõ ç îçíàêàìè ï³ñ-
ëÿîïåðàö³éíîãî ã³ïîïàðàòèðåîçó.
Êëþ÷îâ³ ñëîâà: ã³ïîïàðàòèðåîç, îêèñíà ìîäèô³êàö³ÿ
á³ëê³â, êàòàëàçà, ñóïåðîêñèääèñìóòàçà

Abstract
THE INFLUENCE OF THE LEVEL OF PRODUCTS
OF OXIDAL MODIFICATION OF PROTEINS AND
ENZYMES OF ANTIOXIDANT PROTECTION ON
THE PROCESS OF POST-OPERATION
HYPOPARATHYROIDISM

PASKO A.Ya.
SHEI "Ivano-Frankivsk National Medical University",
Ivano-Frankivsk

Aim. To improve the results of treatment and prophylaxis
of postoperative hypoparathyroidism by considering
pathogenetic universal mechanisms of cell damage and
processes of protection of the cells vital functions on the
basis of the analysis of operated patients with pathology
of the thyroid gland, as well as to prove the necessity of
the prescription of preparations with antihypoxant-
antioxidant action in the postoperative period.
Material and Methods. The research is based on the
results of a comprehensive examination and treatment of



12

AML XXV 2019  4     DOI: https://doi.org/10.25040/aml2019.04

70 patients with different thyroid gland pathology who
were inpatients at the Surgery Department of the Ivano-
Frankivsk Central City Clinical Hospital and at the Ivano-
Frankivsk Precarpathian Cancer Dispensary from 2014
to 2017. Among the examined patients there were 46
women (65.7%) and 24 men (34.3%). Hemithyroidectomy
was performed in 26 out of 70 patients (37.1%), in 16 out
of 70 patients (22.9%) - subtotal resection of thyroid gland
lobe; in 14 out of 70 patients (20.0%) - thyroidectomy; in
14 out of 70 patients (20.0%) - thyroidectomy with central
and peripheral lymph node dissection. Determining of
the products of oxidative modification of proteins in blood
serum was performed by reaction of proteins with 2.4-
dinitrophenylhydrosine. The optical density was recorded
using a spectrophotometer SF-16. Determination of
catalase was performed using the method of A. Bakh and
S. Zubkova. The statistical processing of the obtained
results was performed using the standard program
package "Statistica 6.0 for Windows" (StatSoft, USA).
Results and Discussion. As a result of the study it was
determined that an imbalance of systems of active forms
of oxygen - antioxidant protection occurred in all patients
in the postoperative period, but the pathological process
was significantly deepened in patients with signs of
hypoparathyroidism after surgery. Disturbance of the
balance of peroxidation systems of lipid-oxidative
modification of proteins on the one hand and antioxidant
defense systems on the other hand were detected from
the first day after the operation and were increased during
the 3rd day, and in the absence of correction, they were
significant during the 7th day of the postoperative period.
A promising direction of complex therapy in patients with
signs of postoperative hypoparathyroidism was the use
of medicines with antioxidant effect. Therefore, in the
postoperative period in patients operated for thyroid
diseases, an increase in the products of the oxidative
modification of proteins and lipid peroxidation, along
with the reduction of catalase enzymes, superoxide
dismutase, ceruloplasmin, was observed.
Conclusions. In the postoperative period in patients
operated on for thyroid gland diseases, the increase of
oxide modification of proteins (OMP) products against
the background of reduction of enzymes of antioxidant
defense (AOD) could be traced. It was determined that
imbalance of OMP-AOD system deepened in patients with
presence of signs of hypoparathyroidism. It was
determined that the maximum increase in OMP products
occurred in patients within the 1st day of post-operative
period, while the maximum decrease in AOD enzymes
was observed in patients during the 6th-7th days, indicating
an important role of oxidative stress in the pathogenesis
of post-operative hypoparathyroidism. The use of drugs
with antioxidant-antihypoxant action, namely the drug
Citoflavin in the early postoperative period is a promising
area of complex therapy for patients with signs of
postoperative hypoparathyroidism.

Keywords: hypoparathyroidism, oxide modification of
proteins, catalase, superoxide dismutase

Âñòóï
Òåõí³÷íî ñêëàäí³ õ³ðóð´³÷í³ âòðó÷àííÿ ÷åðåç
àíàòîì³÷íå âçàºìîâ³äíîøåííÿ ùèòîïîä³áíî¿
çàëîçè (ÙÇ) ç îð´àíàìè øè¿ [7, 12] º íàäçâè-
÷àéíî âàæëèâèì ìîìåíòîì â õ³ðóð´³¿ öüîãî
îð´àíà - çáåðåæåííÿ íåóøêîäæåíèìè íåðâè
ãîðòàí³ ³ ïðèùèòîïîä³áí³ çàëîçè (ÏÙÇ) [5, 9],
à òàêîæ ïðîô³ëàêòèêà ¿õ ï³ñëÿîïåðàö³éíî¿ ã³-
ïîôóíêö³¿.

Ï³ñëÿîïåðàö³éíèé ã³ïîïàðàòèðåîç
(ÏÃÏÒ), ÷àñòîòà ÿêîãî êîëèâàºòüñÿ â³ä 0,5%
äî 4,8% ó âóçüêîñïåö³àë³çîâàíèõ õ³ðóð´³÷íèõ
ìåäè÷íèõ çàêëàäàõ ³ äî 63% ó çàãàëüíî-õ³-
ðóð´³÷íèõ ñòàö³îíàðàõ º íàé÷àñò³øèì óñêëàä-
íåííÿì [2, 10]. Çà ðàõóíîê òðàâìàòèçàö³¿
ÏÙÇ, îñîáëèâî ïðè ðîçøèðåíèõ îïåðàòèâíèõ
âòðó÷àííÿõ íà ùèòîïîä³áí³é çàëîç³ ç îäíî÷àñ-
íîþ ë³ìôîäèñåêö³ºþ, â³äáóâàºòüñÿ ïîðóøåííÿ
êðîâîïîñòà÷àííÿ òà ³íåðâàö³¿ ÏÙÇ, ùî ïðè-
çâîäèòü äî ³øåì³¿ òà ã³ïîêñ³¿ öèõ çàëîç [11].

Ó ïîøêîäæåíèõ ÏÙÇ â³äáóâàºòüñÿ àê-
òèâàö³ÿ ïðîöåñ³â â³ëüíîðàäèêàëüíîãî îêèñ-
íåííÿ, ÿê óí³âåðñàëüíîãî á³îëî´³÷íîãî ìåõà-
í³çìó ïîøêîäæåííÿ æèâèõ òêàíèí [4, 10]. Íè-
í³ ³íòåðåñ äîñë³äíèê³â ï³äâèùèâñÿ äî âèâ÷åí-
íÿ ìåõàí³çì³â âçàºìîä³¿ ÀÔÊ ç íå ò³ëüêè ç ë³-
ï³äàìè, àëå ³ ç á³ëêàìè, ùî âåäå â³äïîâ³äíî
äî á³ëüø ãëèáîêèõ òà ÷àñòî íåçâîðîòí³õ ïðî-
öåñ³â ïîøêîäæåííÿ òà ïîðóøåííÿ ôóíêö³¿ îð-
´àí³â. Çàãàëüíîâ³äîìî, ùî ïðè íèçö³ ïàòîëî-
´³÷íèõ ñòàí³â ñàìå á³ëêè, à íå ë³ï³äè òà íó-
êëå¿íîâ³ êèñëîòè, º åôåêòèâíèìè ïàñòêàìè ́ å-
íåðîâàíèõ ÀÔÊ, ³ ¿õ îêèñíà ìîäèô³êàö³ÿ ðîç-
ãëÿäàºòüñÿ ÿê îäèí ³ç ðàíí³õ ³ íàä³éíèõ ìàð-
êåð³â îêñèäàòèâíîãî ñòðåñó [3, 6]. Âñòàíîâ-
ëåíî, ùî çà óìîâ îêèñíîãî ñòðåñó ³ íàäì³ðíî¿
´åíåðàö³¿ ÀÔÊ ðîçâèâàþòüñÿ ïðîöåñè íåêîí-
òðîëüîâàíî¿ ìîäèô³êàö³¿ á³ëê³â, ÿê³ ñïðè÷è-
íÿþòü ôðàãìåíòàö³þ á³ëê³â, ¿õ äåíàòóðàö³þ,
à òàêîæ óòâîðåííÿ ïåðâèííèõ àì³íîêèñëîò-
íèõ ðàäèêàë³â, ùî äàë³ âñòóïàþòü ó âòîðèííó
âçàºìîä³þ ³ç ñóñ³äí³ìè àì³íîêèñëîòíèìè çà-
ëèøêàìè, à öå â ö³ëîìó ñòâîðþº äîñèòü ñêëàä-
íó êàðòèíó ä³¿ ÀÔÊ íà á³ëêîâ³ ìàêðîìîëåêó-
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ëè. Âñå öå ïðèçâîäèòü äî âòðàòè á³ëêàìè ¿õ-
íüî¿ á³îëî´³÷íî¿ àêòèâíîñò³ ³ ïîðóøåííÿ îá-
ì³ííèõ, çîêðåìà ðåãåíåðàòèâíèõ ïðîöåñ³â [3,
6, 10]. Íà äóìêó äîñë³äíèê³â, êèñíåâîçàëåæíå
îêèñíåííÿ á³ëê³â º ðàíí³ì ³íäèêàòîðîì ïî-
øêîäæåííÿ îð´àí³â ³ òêàíèí, à ïðîöåñè ÎÌÁ
ïðè âñ³õ ïàòîëî´³÷íèõ ñòàíàõ ïîâèíí³ ïåðå-
áóâàòè ï³ä áåçïåðåðâíèì ëàáîðàòîðíèì êîíò-
ðîëåì [4, 10].

Âîäíî÷àñ, äëÿ çíåøêîäæåííÿ íå´àòèâ-
íî¿ ä³¿ ÀÔÊ íà ìåìáðàíè êë³òèí, â îð´àí³çì³
³ñíóº òà ôóíêö³îíóº àíòèîêñèäàíòíà ñèñòåìà
(ÀÎÑ) çàõèñòó, ùî îá'ºäíóº ó ñâîºìó ïîíÿòò³
äåê³ëüêà åòàï³â çíåøêîäæåííÿ íàäëèøê³â
ÀÔÊ: çíåøêîäæåííÿ êèñíåâèõ ðàäèêàë³â (ñó-
ïåðîêñèääèñìóòàçà (ÑÎÄ, öåðóëîïëàçì³í, òî-
êîôåðîë òà ³íø³), ³íã³áóâàííÿ âïëèâó ïåðåêè-
ñ³â íà ìåìáðàíí³ ñòðóêòóðè (ïåðîêñèäàçè, êà-
òàëàçà (Ê)): åíçèìíå â³äíîâëåííÿ ã³äðîïåðå-
êèñ³â, ìåìáðàíîçâ'ÿçàíèõ á³ëê³â òà ë³ï³ä³â [1,
6, 10].

Îòæå, â ö³ëîìó, ôóíêö³îíóâàííÿ ÀÎÑ
çàõèñòó, ç îäíîãî áîêó, º ñêëàäîâîþ íåñïåöè-
ô³÷íîãî çàõèñòó êë³òèí òà òêàíèí â³ä øê³ä-
ëèâîãî òà ðóéí³âíîãî âïëèâó ÀÔÊ, ç ³íøîãî -
ðàçîì ç îö³íêîþ àêòèâíîñò³ ïðîöåñ³â ÎÌÁ -
º îäí³ºþ ç ñêëàäîâèõ õàðàêòåðèñòèê êë³òèí-
íîãî ³ìóí³òåòó [6].

Ìàòåð³àë ³ ìåòîäè
Â îñíîâó äîñë³äæåííÿ ïîêëàäåíî ðåçóëüòàòè
êîìïëåêñíîãî îáñòåæåííÿ ³ ë³êóâàííÿ 70 îñ³á
ç ð³çíîþ ïàòîëî´³ºþ ÙÇ, ÿê³ ïåðåáóâàëè íà
ñòàö³îíàðíîìó ë³êóâàíí³ â õ³ðóð´³÷íîìó â³ä-
ä³ëåíí³ ²âàíî-Ôðàíê³âñüêî¿ öåíòðàëüíî¿ ì³ñü-
êî¿ êë³í³÷íî¿ ë³êàðí³ òà â ²âàíî-Ôðàíê³âñüêîìó
Ïðèêàðïàòñüêîìó îíêîëî´³÷íîìó äèñïàíñåð³
ç 2014 ïî 2017 ðîêè. Ñåðåä îáñòåæåíèõ õâî-
ðèõ áóëî 46 æ³íîê (65,7%) òà 24 ÷îëîâ³ê³â
(34,3%). ó 26 ³ç 70 õâîðèõ (37,1%) áóëà ïðî-
âåäåíà ãåì³òèðåî¿äåêòîì³ÿ, ó 16 ³ç 70 õâîðèõ
(22,9%) - ñóáòîòàëüíà ðåçåêö³ÿ äîë³ ÙÇ, â 14
³ç 70 õâîðèõ (20,0%) - òèðåî¿äåêòîì³ÿ, ó14 ³ç 70
õâîðèõ (20,0%) - òèðåî¿äåêòîì³ÿ ³ç öåíòðàëü-
íîþ òà ïåðèôåðè÷íîþ ë³ìôîäèñåêö³ºþ.

Âèçíà÷åííÿ ïðîäóêò³â ÎÌÁ â ñèðîâàò-
ö³ êðîâ³ ïðîâîäèëè çà äîïîìîãîþ ðåàêö³¿ á³ë-

ê³â ç 2,4-äèí³òðîôåí³ëã³äðàçèíîì (2,4-ÄÔÃ).
Îïòè÷íó ãóñòèíó óòâîðåíèõ äèí³òðîôåí³ëã³ä-
ðàçîí³â ðåºñòðóâàëè íà ñïåêòðîôîòîìåòð³
ÑÔ-16.

Äëÿ àë³ôàòè÷íèõ êåòîí-äèí³òðîôåí³ë-
ã³äðàçîí³â íåéòðàëüíîãî õàðàêòåðó ñïåêòð ïî-
ãëèíàííÿ 353-377 íì, îñíîâíîãî õàðàêòåðó -
430-434 ³ 524-535 íì. 2,4-äèí³òðîôåí³ëã³äðàçî-
íè, ÿê³ óòâîðèëèñÿ, ðåºñòðóâàëè ïðè íàñòóïíèõ
äîâæèíàõ õâèëü: 356, 370, 430 ³ 530 íì [8].

Ïðèíöèï âèçíà÷åííÿ Ê çà À. Áàõîì ³
Ñ. Çóáêîâîþ áàçóâàâñÿ íà òîìó, ùî äî ïðîáè,
ÿêà ì³ñòèòü ôåðìåíò, äîáàâëÿþòü ïåâíó ê³ëü-
ê³ñòü ïåðåêèñó âîäíþ ³ ï³ñëÿ ïåâíîãî ³íòåð-
âàëó ÷àñó çà äîïîìîãîþ òèòðóâàííÿ ïåðìàí-
ãàíàòîì êàë³þ âñòàíîâëþþòü ê³ëüê³ñòü íå-
çðóéíîâàíîãî ïåðåêèñó. Êàòàëàçíå ÷èñëî êðî-
â³ çäîðîâî¿ äîðîñëî¿  ëþäèíè êîëèâàºòüñÿ â
ìåæàõ 9,52-12,92 ì´ ïåðåêèñó âîäíþ íà 1 ìë
êðîâ³ (ì´Í2Î2 /ìë) [8, 10].

Ïðèíöèï âèçíà÷åííÿ ÑÎÄ áàçóºòüñÿ
íà â³äíîâëåíí³ í³òðîòåòðàçîë³ÿ ñóïåðîêñèä-
íèìè ðàäèêàëàìè, ÿê³ óòâîðþþòüñÿ ïðè ðåàê-
ö³¿ ì³æ ôåíàçèíìåòàñóëüôàòîì ³ â³äíîâëåíîþ
ôîðìîþ í³êîòèíàì³ääèíóêëåîòèäà (NAD·H).
Îäèí ïðîöåíò áëîêóâàííÿ óòâîðåííÿ í³òðî-
ôîðìàçàíà ìè ïðèéìàëè çà 1 óìîâíó îäèíèöþ
(óì.îä.). Àêòèâí³ñòü ÑÎÄ çäîðîâî¿ ëþäèíè
êîëèâàºòüñÿ â³ä 60 äî 80 óì. îä. [8].

Ñòàòèñòè÷íå îïðàöþâàííÿ îòðèìàíèõ
ðåçóëüòàò³â ïðîâîäèëè ç âèêîðèñòàííÿì ñòàí-
äàðòíîãî ïàêåòó ïðî´ðàì "Statistica 6.0 for
Windows" (StatSoft, ÑØÀ). Ðîçïîä³ë êîæíî¿
ç äîñë³äæóâàíèõ çì³ííèõ áóâ ïåðåâ³ðåíèé "íà
íîðìàëüí³ñòü" ìåòîäîì Øàï³ðî-Â³ëêñà. Äëÿ
îïèñó çì³ííèõ ³ç íîðìàëüíèì ðîçïîä³ëîì âè-
êîðèñòîâóâàëè ñåðåäíº àðèôìåòè÷íå çíà÷åí-
íÿ (Ì) òà ñåðåäíº êâàäðàòè÷íå â³äõèëåííÿ (ζ).
Îïèñ çì³ííèõ, ðîçïîä³ë ÿêèõ â³äð³çíÿâñÿ â³ä
íîðìàëüíîãî, çä³éñíåíî çà äîïîìîãîþ ìåä³à-
íè (Ìå) òà íèæíüîãî ³ âåðõíüîãî êâàðòèë³â
(q1 ³ q3). Îö³íêà â³ðîã³äíîñò³ ðîçá³æíîñòåé
ñåðåäí³õ âåëå÷èí äëÿ âèá³ðîê ³ç íîðìàëüíèì
ðîçïîä³ëîì ïðîâåäåíà ç âèêîðèñòàííÿì êðè-
òåð³þ Ñòüþäåíòà. Ïðè ïîð³âíÿíí³ ó äâîõ íå-
çàëåæíèõ ãðóïàõ ïîêàçíèê³â, ðîçïîä³ë ÿêèõ
íå â³äïîâ³äàâ çàêîíó íîðìàëüíîñò³, âèêîðèñ-
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òàíî êðèòåð³é Ìàííà-Ó³òí³. Êðèòè÷íèé ð³-
âåíü çíà÷óùîñò³ (ð) ïðè ïåðåâ³ðö³ ñòàòèñòè÷-
íèõ ã³ïîòåç ó äàíîìó äîñë³äæåíí³ ïðèéìàëè
ð³âíèì 0,05.

Ðåçóëüòàòè é îáãîâîðåííÿ
Îñê³ëüêè ïðîöåñè ÎÌÁ â³ä³ãðàþòü êëþ÷îâó
ðîëü â ìîëåêóëÿðíèõ ìåõàí³çìàõ îêñèäàòèâ-
íîãî ñòðåñó ³ º ïóñêîâèìè ôàêòîðàìè îêèñ-
ëþâàëüíî¿ äåñòðóêö³¿ ³íøèõ ìîëåêóë (ë³ï³äè,
ÄÍÊ) äîñë³äæåííÿ äàíèõ ïîêàçíèê³â íàáóâàº
ïð³îðèòåòíîãî çíà÷åííÿ.

Ïðî ³íòåíñèâí³ñòü ïðîöåñ³â ïåðîêñè-
äàö³¿ á³ëê³â ñóäèëè çà îïòè÷íîþ ãóñòèíîþ àë³-
ôàòè÷íèõ àëüäåã³äî- ³ êåòîíîïîõ³äíèõ ä³í³ò-
ðîôåí³ëã³äðàçîí³â íåéòðàëüíîãî ³ îñíîâíîãî
õàðàêòåðó (ÎÌÁ356, ÎÌÁ370, ÎÌÁ430, ÎÌÁ530).

Âñòàíîâëåíî, ùî ó õâîðèõ ï³ñëÿ îïå-
ðàö³¿ íà ÙÇ  â³äáóâàºòüñÿ â³ðîã³äíå çðîñòàííÿ
³íòåíñèâíîñò³ ÎÌÁ. Ìè âèÿâèëè, ùî ïî÷àò-
êîâèé ð³âåíü àë³ôàòè÷íèõ àëüäåã³äî- ³ êåòî-
íîïîõ³äíèõ äèí³òðîôåí³ëã³äðàçîí³â îñíîâíî-
ãî õàðàêòåðó áóâ íèæ÷èì, í³æ íåéòðàëüíîãî.
Âèÿâëåíî â³ðîã³äíå çðîñòàííÿ ÎÌÁ356 òà
ÎÌÁ370 ó õâîðèõ ó õâîðèõ  áåç îçíàê ÃÏÒ -â
1,62 òà â 1,66 ðàçè, ÎÌÁ430 òà ÎÌÁ530 - â 2,22 òà
1,67 ðàçè â ïîð³âíÿíí³ ç êîíòðîëåì (ð<0,05).
Ïðîòå, ìè â³äçíà÷èëè â³ðîã³äíî âèù³ ïîêàç-
íèêè ÎÌÁ ó õâîðèõ ç îçíàêàìè ÃÏÒ ó ïîð³â-

íÿíí³ ç õâîðèìè áåç îçíàê ÃÏÒ, òàê ÎÌÁ356
òà ÎÌÁ370 ó õâîðèõ íà ÑÄÑ ç ÌÊ -â 1,26 òà â
1,31 ðàçè, ÎÌÁ430 òà ÎÌÁ530 - â 1,39 òà 2,59
ðàçè (ð<0,05) (òàáë.1). Òàêèì ÷èíîì, ó ïàö³-
ºíò³â îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ÙÇ
â³äì³÷åíî ï³äâèùåííÿ ïðîöåñ³â ÎÌÁ, ùî º
çàõèñíîþ ðåàêö³ºþ òà ïðèçâîäèòü äî ðóéíó-
âàííÿ ïàòîëî´³÷íî çì³íåíèõ á³ëê³â ç íàñòóï-
íèì âèâåäåííÿì ¿õ ç îð´àí³çìó. Îäíàê, ïðè
ïðîëîíãàö³¿ àêòèâíîñò³ ÎÌÁ â³äáóâàºòüñÿ ¿õ
äåíàòóðàö³ÿ, ðóéíóâàííÿ ôåðìåíòíèõ ñèñòåì
òà ë³çèñ êë³òèíè, ùî ó ñâîþ ÷åðãó ìîæå ñïðè-
ÿòè ïîøêîäæåííþ êë³òèí ÏÙÇ [6, 11].

Âèâ÷åííÿ ìåõàí³çì³â ôóíêö³îíóâàííÿ
ÀÎÑ äàº ìîæëèâ³ñòü ðåãóëþâàòè ïðîöåñè ïå-
ðåêèñíîãî îêèñëåííÿ ë³ï³ä³â òà ÎÌÁ. ÀÎÑ
âêëþ÷àº âèñîêîìîëåêóëÿðí³ (ÑÎÄ, ãëóòàò³îí-
ïåðîêñèäàçà ³ êàòàëàçà, ãëóòàò³îíðåäóêòàçà òà
ãëóòàò³îíçàëåæí³ òðàíñôåðàçè) ³ íèçüêîìîëå-
êóëÿðí³ àíòèîêñèäàíòè (â³äíîâëåíèé ãëóòàò³-
îí, â³òàì³íè Å, Ñ, À ³ êàðîòèíî¿äè òà ³í.) [6].
ÑÎÄ º âíóòð³øíüîêë³òèííèì ôåðìåíòîì,
ÿêèé áåðå ó÷àñòü ó ðåàêö³ÿõ äèñìóòàö³¿ ñó-
ïåðîêñèäíîãî àí³îí-ðàäèêàëà. Ê êàòàë³çóº
ðîçùåïëåííÿ ïåðîêñèäó âîäíþ, ÿêèé óòâîðþ-
ºòüñÿ â ðåçóëüòàò³ ä³¿ ÑÎÄ ³ îð´àí³÷íèõ ã³äðî-
ïåðîêñèä³â ë³ï³ä³â [10].

Ìè ïðîâåëè âèçíà÷åííÿ ñòàíó ÀÎÑ ó
õâîðèõ îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü

Äîâжèíà хâèë³, 
íì 

Êîíòðîëüíà ãðóïà 
(n=25) 

îä. îïò. ãóñò. 

Õâîð³ áåç îçíàê 
ÃÏÒ (n=17) 
îä. îïò. ãóñò. 

Õâîð³ 
ç îçíàêàìè ÃÏÒ 

(n=53) 
îä. îïò. ãóñò. 

ÎÌÁ356 1,158±0,234 1,878±0,143 
ð<0,01 

2,378±0,224 
ð<0,001 
ð1<0,05 

ÎÌÁ370 1,221±0,118 2,025±0,203 
ð<0,05 

2,646±0,274 
ð<0,001 
ð1<0,05 

ÎÌÁ430 0,561±0,119 1,245±0,185 
ð<0,05 

1,725±0,212 
ð<0,001 
ð1<0,05 

ÎÌÁ530 0,104±0,027 0,174±0,018 
ð<0,05 

0,451±0,025 
ð<0,01 
ð1<0,05 

Òàáëèöÿ 1
Ïîêàçíèêè îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â ó õâîðèõ îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ÙÇ, Ì±ζ

ð - â³ðîã³äí³ñòü ð³çíèö³ ïîêàçíèê³â ÎÌÁ ó õâîðèõ îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ÙÇ ç òà áåç îçíàê ÃÏÒ ó
ïîð³âíÿíí³ ç ãðóïîþ êîíòðîëþ;

ð1 - â³ðîã³äí³ñòü ð³çíèö³ ïîêàçíèê³â ÎÌÁ ó õâîðèõ îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ÙÇ ç îçíàêàìè ÃÏÒ ó
ïîð³âíÿíí³ ç õâîðèìè áåç îçíàê ÃÏÒ;

n - ê³ëüê³ñòü õâîðèõ
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ÙÇ (òàáë. 2).
Âñòàíîâëåíî â³ðîã³äíå çíèæåííÿ ôåð-

ìåíò³â ÀÎÑ ó õâîðèõ îïåðîâàíèõ íà ÙÇ, ÿê
ç, òàê ³ áåç íàÿâíîñò³ îçíàê ÃÏÒ. Òàê, ð³âåíü
Ê ó õâîðèõ áåç îçíàê ÃÏÒ áóâ íèæ÷èé ó 1,46
ðàç³â, à ÑÎÄ - ó 1,54 ðàçè â ïîð³âíÿíí³ ç êîíò-
ðîëåì (ð<0,01; ð<0,001). Òàêîæ â³äçíà÷àëè â³-
ðîã³äíî íèæ÷³ ïîêàçíèêè ôåðìåíò³â ÀÎÑ ó
ãðóï³ õâîðèõ ç íàÿâí³ñòþ îçíàê ÃÏÒ, òàê, ð³-
âåíü Ê  áóâ íèæ÷èé ó 1,54 ðàçè, à ÑÎÄ - ó
1,58 ðàç³â â ïîð³âíÿíí³ ç ãðóïîþ õâîðèõ áåç
îçíàê ÃÏÒ (ð1<0,01; ð1<0,001).

Ìè ïðîàíàë³çóâàëè çàëåæí³ñòü ð³âíÿ
ïðîäóêò³â ÎÌÁ â³ä ÷àñó, ÿêèé ïðîéøîâ ï³ñëÿ
îïåðàö³¿.

Îòðèìàí³ ðåçóëüòàòè âêàçóþòü, ùî
âì³ñò  ïðîäóêò³â ÎÌÁ íàéá³ëüøå çðîñòàâ ó

õâîðèõ îäðàçó ï³ñëÿ îïåðàö³¿. Íà 6-7 äîáó ð³-
âåíü ïðîäóêò³â ÎÌÁ íàáëèæàâñÿ äî çíà÷åíü
ãðóïè íîðìè (ðèñ. 1).

Àíàë³çóþ÷è àêòèâí³ñòü ñèñòåìè ÀÎÇ
çàëåæíî â³ä ñòóïåíÿ ÌÊ, ìîæíà ñòâåðäæóâà-
òè, ùî ïðè çá³ëüøåíí³ ÷àñó ï³ñëÿîïåðàö³éíî-
ãî ïåð³îäó â³äáóâàºòüñÿ çíèæåííÿ ð³âí³â àí-
òèîêñèäàíòíèõ ôåðìåíò³â (ðèñ. 2).

Òàê, ïîð³âíÿíî ç êîíòðîëåì, ð³âåíü Ê ³
ÑÎÄ ó õâîðèõ íà 1-øó äîáó â³ðîã³äíî áóâ âè-
ùèì â ïîð³âíÿíí³ ç ³íøèìè ãðóïàìè (ð<0,05).
Ð³âåíü Ê ³ ÑÎÄ â³ðîã³äíî â³äð³çíÿâñÿ ó  âñ³õ
ãðóïàõ (ð<0,05) ³ çìåíøóâàâñÿ ³ç çá³ëüøåííÿì
òåðì³í³â ï³ñëÿîïåðàö³éíîãî ïåð³îäó. Áåçóìîâ-
íî, öå º ðåàêö³ºþ íà òðèâàëå  ï³äâèùåííÿ
â³ëüíîðàäèêàëüíèõ ïðîöåñ³â, ÿêå ïðèçâîäèòü
äî âèñíàæåííÿ ôåðìåíò³â ÀÎÇ îð´àí³çìó.

Ïîêàçíèê Êîíòðîëüíà ãðóïà 
n=25 

Õâîð³ áåç îçíàê 
ÃÏÒ, n=17 

Õâîð³ 
ç îçíàêàìè 

ÃÏÒ 
n=53 

Ê, ì´ Í2Î2/ ìë 11,82 (10,42; 12,45) 8,07 (7,58; 8,87) 
ð<0,01 

5,23 (4,54; 5,93) 
ð<0,001 
ð1<0,001 

ÑÎÄ, óì. îä. 67,00 (65,45; 68,56) 43,45 (38,68; 46,47) 
ð<0,001 

27,45 (18,72; 36,14) 
ð<0,001 
ð1<0,001 

Òàáëèöÿ 2
Âì³ñò êàòàëàçè òà ñóïåðîêñèääèñìóòàçè ó ñèðîâàòö³ êðîâ³ õâîðèõ îïåðîâàíèõ

ç ïðèâîäó çàõâîðþâàíü ÙÇ, Må (q1; q3)

ð - â³ðîã³äí³ñòü ð³çíèö³ ïîêàçíèê³â ÎÌÁ ó õâîðèõ îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ÙÇ ç òà áåç îçíàê ÃÏÒ ó
ïîð³âíÿíí³ ç ãðóïîþ êîíòðîëþ;

ð1 - â³ðîã³äí³ñòü ð³çíèö³ ïîêàçíèê³â ÎÌÁ ó õâîðèõ îïåðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ÙÇ ç îçíàêàìè ÃÏÒ ó
ïîð³âíÿíí³ ç õâîðèìè áåç îçíàê ÃÏÒ;

n - ê³ëüê³ñòü õâîðèõ

* *

*
*

*

*

*

**
*

*
*

* * *
*

0

0,5

1

1,5

2

2,5

3

êîíòðîëü 1-øà äîáà 2-3-òÿ äîáà 4-5 äîáà 6-7 äîáà

ÎÌÁ 356

ÎÌÁ 370

ÎÌÁ 430

ÎÌÁ 530

Ðèñ. 1
Ïîêàçíèêè ÎÌÁ çàëåæíî â³ä äîáè ï³ñëÿîïåðàö³éíîãî ïåð³îäó.

* - â³ðîã³äí³ñòü ð³çíèö³ ïîð³âíÿíî ³ç ãðóïîþ êîíòðîëþ (ð<0,05)
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Âèñíîâêè
1. Ó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ó õâîðèõ, îïå-
ðîâàíèõ ç ïðèâîäó çàõâîðþâàíü ùèòîïîä³áíî¿
çàëîçè ïðîñòåæóºòüñÿ ï³äâèùåííÿ ïðîäóêò³â
îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â íà òë³ çíèæåííÿ
ôåðìåíò³â àíòèîêñèäàíòíîãî çàõèñòó. Âñòà-
íîâëåíî, ùî äèñáàëàíñ ñèñòåìè îêèñíà ìî-
äèô³êàö³ÿ á³ëê³â-àíòèîêñèäàíòíèé çàõèñò ïî-
ãëèáëþºòüñÿ ó õâîðèõ ç íàÿâí³ñòþ îçíàê ã³ïî-
ïàðàòèðåîçó.
2. Ìàêñèìàëüíå ï³äâèùåííÿ ïðîäóêò³â îêèñ-
íî¿ ìîäèô³êàö³¿ á³ëê³â â³äáóâàºòüñÿ ó õâîðèõ
íà 1-øó äîáó ï³ñëÿîïåðàö³éíîãî ïåð³îäó, òîä³
ÿê ìàêñèìàëüíå çíèæåííÿ ôåðìåíò³â àíòèîê-
ñèäàíòíîãî çàõèñòó â³äçíà÷àºòüñÿ ó õâîðèõ íà
6-7 äîáó, ùî âêàçóº íà âàæëèâó ðîëü îêèñíîãî
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