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Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä Óêðà¿íè 

«Óêðà¿íñüêà ìåäè÷íà ñòîìàòîëîã³÷íà àêàäåì³ÿ» (ì. Ïîëòàâà)

Äàíà ðîáîòà º ôðàãìåíòîì òåìè «Îïòèì³çà-
ö³ÿ êîíñåðâàòèâíîãî òà õ³ðóðã³÷íîãî ë³êóâàííÿ õâî-
ðèõ, ùî ìàþòü äåôåêòè òà äåôîðìàö³¿ òêàíèí ùå-
ëåïíî-ëèöåâî¿ ä³ëÿíêè», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 
0110U004629. 

Âñòóï. Çà îñòàíí³ ðîêè ñïîñòåð³ãàºòüñÿ çðîñ-
òàííÿ ð³çíèõ âèä³â óøêîäæåíü øê³ðè, ³ ïåðø çà âñå 
öå óòâîðåííÿ ïàòîëîã³÷íèõ ðóáöåâîçì³íåíèõ òêàíèí 
ï³ñëÿ îïåðàòèâíèõ âòðó÷àíü [1]. 

Îäíèì ³ç ñó÷àñíèõ ï³äõîä³â äî ðàííüî¿ ä³àãíîñòè-
êè ïàòîëîã³÷íèõ çì³í øê³ðè º ïîøóê ãåíåòè÷íèõ äå-
òåðì³íàíò ðîçâèòêó ñòðóêòóðíèõ çì³í êîìïîíåíò³â 
åêñòðàöåëþëÿðíîãî ìàòðèêñó, à ñàìå åëàñòèíó [2]. 

Íà ñüîãîäí³ áàãàòüìà äîñë³äæåííÿìè ï³äòâåð-
äæåíî, ùî â ðåçóëüòàò³ ïîðóøåííÿ, âíóòð³øíüîãåí-
íèõ äåëåö³é àáî òî÷êîâèõ ìóòàö³é â ãåí³ åëàñòèíó, 
ðîçâèâàþòüñÿ òàê³ çàõâîðþâàííÿ, ÿê ñóïðàâàëüâó-
ëÿðíèé àîðòàëüíèé ñòåíîç, ñóáàðàõíî³äàëüí³ àíåâ-
ðèçìè [4, 5]. 

Ìåòîþ ðîáîòè áóëî âèçíà÷èòè ðîëü ïîë³ìîð-
ô³çìà гена еластина в механізмі âèíèêíåííÿ ïàòîëîã³÷-
íèõ ðóáö³â. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îáñòåæåíî 38 
ïàö³ºíò³â â³êîì â³ä 18 äî 65 ðîê³â, ùî çíàõîäèëèñÿ íà 
ñòàö³îíàðíîìó ³ àìáóëàòîðíîìó ë³êóâàíí³ ï³ñëÿ ïëà-
íîâèõ õ³ðóðã³÷íèõ âòðó÷àíü ç 2008 ðîêó ïî 2012 ð³ê. 
Çà àíàìíåñòè÷íèìè äàíèìè òà êë³í³÷íèìè ñïîñòåðå-
æåííÿìè õâîð³ áóëè ðîçïîä³ëåí³ íà ãðóïè: õâîð³ ç íà-
ÿâí³ñòþ ïàòîëîã³÷íèõ ðóáö³â (n = 18), òà ãðóïà ïîð³â-
íÿííÿ (n = 20). Çã³äíî êëàñèô³êàö³¿ Ðåçíèêîâî¿ À. ª., 
1999 [3]. äî ïàòîëîã³÷íèõ ðóáö³â â³äíîñèëè ã³ïåðòðî-
ô³÷í³ òà êåëî¿äí³ ðóáö³. 

Íàÿâí³ñòü ïîë³ìîðô³çìó ãåíó åëàñòèíó âèçíà-
÷àëàñÿ ó g28197A > G ãåíó åëàñòèíó. Äîñë³äæåííÿ 
ïðîâîäèëîñÿ íà áàç³ íàóêîâî-äîñë³äíîãî ³íñòèòóòó 
ãåíåòè÷íèõ òà ³ìóíîëîã³÷íèõ îñíîâ ðîçâèòêó ïàòîëî-
ã³¿ òà ôàðìàêîãåíåòèêè ÂÄÍÇÓ «Óêðà¿íñüêà ìåäè÷íà 
ñòîìàòîëîã³÷íà àêàäåì³ÿ». 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðîçïîä³ë ÷àñòîò ãåíîòèï³â òà àëåëåé ïîë³ìîðô³çìó 
g28197A > G ãåíó åëàñòèíó (ELN) â îñíîâí³é ãðóï³ õâî-
ðèõ íàâåäåíî â òàáëèö³ 1. 

Íàÿâí³ñòü «äèêîãî òèïó» ãåíîòèïó ñïîñòåð³ãàëè 
ó 33,3 % õâîðèõ îñíîâíî¿ ãðóïè, ÷àñòîòà ãåòåðîçè-
ãîòíîãî ãåíîòèïó ñêëàäàëà 38,9 %, à ãîìîçèãîòíèé 

ãåíîòèï çà ìóòàíòíîþ àëåëëþ çóñòð³÷àâñÿ ó 27,8 % 
õâîðèõ äàíî¿ ãðóïè. ×àñòîòè àëåëåé À ³ G ñêëàäàëè 
52,8 % òà 47,2 %, à íîñ³ÿìè àëåëåé (ñï³ââ³äíîøåí-
íÿ ê³ëüêîñò³ îñ³á ç äàíîþ àëåëëþ äî çàãàëüíî¿ ê³ëü-
êîñò³ îñ³á â ãðóï³) À ³ G áóëè 72,2 % òà 61,1 % îñ³á, 
â³äïîâ³äíî. 

Òàáëèöÿ 1 

Ðîçïîä³ë ÷àñòîò ãåíîòèï³â ³ àëåëåé 
ïîë³ìîðô³çìó g28197A > G ãåíó ELN 

ñåðåä õâîðèõ îñíîâíî¿ ãðóïè òà ãðóïè 
ïîð³âíÿííÿ, % (n)

Ãåíîòèï, àëåëü Îñíîâíà ãðóïà
(n = 18)

Ãðóïà ïîð³âíÿííÿ
(n = 20)

ÀÀ 33,3 (6) 65,0 (13)

ÀG 38,9 (7) 30,0 (30)

GG 27,8 (5) 5,0 (1)

À 52,8 (19/36) 80,0 (32/40)

G 47,2 (17/36) 20,0 (8/40)

Òàáëèöÿ 2 
Âíóòð³øíüîãðóïîâèé àíàë³ç ðîçïîä³ëó ÷àñòîò ãå-

íîòèï³â ³ àëåëåé ïîë³ìîðô³çìó g28197A > G ãåíà ELN

Ïîêàçíèê
Îñíîâíà 

ãðóïà
(n = 18)

Ãðóïà ïî-
ð³âíÿííÿ
(n = 20)

2-Ï³ðñîíà ç ïîïðàâêîþ ²ºéòñà, 
df = 1

0,5736 0,0068

Çíà÷åííÿ G ñòàòèñòèêè (G) 1,10426 0,004

×èñëî ñòóïåí³â ñâîáîäè äëÿ G (V) 1,92 0,59

Êðèòè÷íèé ð³âåíü çíà÷åííÿ G äëÿ 
ð = 0,05 (Õà2(v))

5,87 2,55

×àñòîòà àëåë³ (ð) 0,528 0,8

×àñòîòà àëåë³ (q) 0,472 0,2

Íîðìîâàíå â³äõèëåííÿ Hobs â³ä 
Íåõ (êîåô³ö³ºíò ³íáðèäèíãó ïî-
ïóëÿö³¿) (F)

0,2198 2

Àäåêâàòíå âðàõóâàííÿ ð³äê³ñíèõ 
àëåëåé (ïîêàçíèê μ)

1,998 0,0625

×àñòêà ð³äê³ñíèõ àëåëåé (h) 0,001 1,8

2-Ï³ðñîíà ç ïîïðàâêîþ ²ºéòñà, 
df = 1¨

0,5736 0,1
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Âíóòð³øíüîãðóïîâèé ðîçïîä³ë ÷àñòîò ãåíîòèï³â 
ïîë³ìîðô³çìó g28197A > G ãåíó åëàñòèíó â îñíî-
âí³é ãðóï³ õâîðèõ â³äïîâ³äàâ òåîðåòè÷íî î÷³êóâàíî-
ìó ïðè ð³âíîâàç³ Õàðä³-Âàéíáåðãà (çã³äíî çíà÷åí-
íÿì 2-Ï³ðñîíà ç ïîïðàâêîþ ²ºéòöà è G ñòàòèñòèêè) 
(òàáë. 2). 

Ñïîñòåð³ãàâñÿ íåð³âíîì³ðíèé ðîçïîä³ë àëåëåé, 
òàê ÿê ïîêàçíèê àäåêâàòíîãî âðàõóâàííÿ ð³äê³ñíèõ 
àëåëåé ìåíøå äâîõ (μ2), íà ùî òàêîæ âêàçóâàâ ïî-
êàçíèê ÷àñòêè ð³äê³ñíèõ àëåëåé (h > 0). 

×àñòîòà ãîìîçèãîòíîãî ãåíîòèïó AA ãåíó ELN â 
ãðóï³ ïîð³âíÿííÿ ñêëàëà 65 %, ãåòåðîçèãîòíèé ãåíî-
òèï AG çóñòð³÷àâñÿ ç ÷àñòîòîþ 30 %, ÷àñòîòà ìóòàíò-
íîãî ãåíîòèïó GG – 5,0 % (òàáë. 1). Àëåëü À çóñòð³÷à-
ëàñü ó 80,0 %, à àëåëü G ó 20,0 % õâîðèõ äàíî¿ ãðóïè. 
Íîñ³éñòâî À àëåë³ âèçíà÷åíî â 81,5 % îñ³á, à Ò àëåë³ 
– ó 65,8 %. 

Ðîçïîä³ë ÷àñòîò ãåíîòèï³â ïîë³ìîðô³çìó 
g28197A > G ãåíó åëàñòèíó ñåðåä õâîðèõ ãðóïè ïî-
ð³âíÿííÿ â³äïîâ³äàâ òåîðåòè÷íî î÷³êóâàíîìó çã³äíî 
³ç çàêîíîì Õàðä³-Âàéíáåðãà ( 2 = 0,0068, df = 1). 

Ïðè àíàë³ç³ íîðìîâàíîãî â³äõèëåííÿ ãåòåðîçè-
ãîòíîñò³, ùî ñïîñòåð³ãàºòüñÿ (Hobs) â³ä î÷³êóâàíî¿ 
(Hex) – êîåô³ö³ºíò ³íáðèäèíãó ïîïóëÿö³¿ (F) – ñêëàâ 
ìåíøå 0, ùî â³äîáðàæàº íàÿâí³ñòü íåçíà÷íî¿ íåäî-
ñòàòíîñò³ ãåòåðîçèãîò. Àäåêâàòí³ñòü âðàõóâàííÿ ð³ä-
ê³ñíèõ àëåëåé â ãðóï³ ïîð³âíÿííÿ äîñòàòíÿ òà â³äïî-
â³äàº íåð³âíîì³ðíîìó ðîçïîä³ëó àëåëåé (μ < 2). 

Ïðè ïîð³âíÿíí³ ÷àñòîò ãåíîòèï³â ÀÀ, ÀG òà GG ì³æ 
õâîðèìè îñíîâíî¿ ãðóïè òà ãðóïè ïîð³âíÿííÿ áóëî 
âèÿâëåíî òåíäåíö³þ äî â³äì³ííîñò³. Ð³âåíü çíà÷ó-
ùîñò³, ùî îòðèìàíèé òî÷íèì òåñòîì Ô³øåðà ñêëà-
äàâ  > 0,05 òà < 0,1 (p =  0,062). 

Àíàë³ç àëåëüíèõ ÷àñòîò ïîêàçàâ, ùî àëåëü G äî-
ñòîâ³ðíî ÷àñò³øå çóñòð³÷àëàñü â ãðóï³ õâîðèõ, ùî 
ñõèëüí³ äî óòâîðåííÿ ïàòîëîã³÷íèõ ðóáö³â (2 = 5,19, 
ð = 0,023). Âèÿâëåíî äîñòîâ³ðíó çàëåæí³ñòü ì³æ íà-
ÿâí³ñòþ ïîë³ìîðôíî¿ àëåë³ G òà ï³äâèùåíèì ðèçè-
êîì óòâîðåííÿ ïàòîëîã³÷íèõ ðóáö³â (ÂØ =  3,58, 95 % 
Ä² =  1,3-9,87, ð =  0,023). Ðîçãëÿäàþ÷è îòðèìàí³ ðå-
çóëüòàòè ìîæëèâî ïðèïóñòèòè, ùî íàÿâí³ñòü ó õâî-
ðîãî àëåë³ G ïîë³ìîðô³çìó g28197A > G â ãåí³ ELN º 
îäíèì ³ç ôàêòîð³â ðîçâèòêó ñõèëüíîñò³ äî óòâîðåííÿ 
ïàòîëîã³÷íèõ ðóáö³â â ïðîöåñ³ ðóáöþâàííÿ ðàí. 

Âèñíîâîê. Òàêèì ÷èíîì, âíàñë³äîê íàêîïè÷åííÿ 
äåôåêòíèõ âîëîêîí òðîïîåëàñòèíó, ïðè íàÿâíîñò³ 
ìóòàíòíî¿ àëåë³ G â ãåí³ ELN, â³äáóâàºòüñÿ ïîðóøåí-
íÿ ð³âíîâàãè â ñòðóêòóð³ ÅÖÌ, ùî º îäíèì ³ç ôàêòîð³â 
ðîçâèòêó ïàòîëîã³÷íèõ ðóáö³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèçíà-
÷åííÿ äàíîãî ïîë³ìîðô³çìó º ïåðñïåêòèâíèì äëÿ 
ïðîâåäåííÿ ïðîô³ëàêòè÷íèõ çàõîä³â âæå íà ðàíí³õ 
ñòàä³ÿõ çàãîºííÿ ï³ñëÿîïåðàö³éíèõ ðàí ç ìåòîþ ïî-
ïåðåäæåííÿ âèíèêíåííÿ ïàòîëîã³÷íèõ ðóáö³â. 
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ùî ñõèëüí³ äî óòâîðåííÿ ïàòîëîã³÷íèõ ðóáö³â (2 = 5,19, ð = 0,023). Âèÿâëåíî äîñòîâ³ðíó çàëåæí³ñòü ì³æ íà-
ÿâí³ñòþ ïîë³ìîðôíîãî àëåëÿ G òà ï³äâèùåíèì ðèçèêîì óòâîðåííÿ ïàòîëîã³÷íèõ ðóáö³â (ÂØ =  3,58, 95 % Ä² =  
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íî¿ àëåë³ G ïðè ì³ñåíñ ìóòàö³¿ g28197A > G â ãåí³ ELN º îäíèì ³ç ôàêòîð³â ðîçâèòêó ñõèëüíîñò³ äî óòâîðåííÿ 
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áîëüíûõ, ñêëîííûõ ê îáðàçîâàíèþ ïàòîëîãè÷åñêèõ ðóáöîâ (2 =  5,19, ð =  0,023). Âûÿâëåíî äîñòîâåðíóþ çà-
âèñèìîñòü ìåæäó íàëè÷èåì ïîëèìîðôíîãî àëëåëÿ G è ïîâûøåííûì ðèñêîì îáðàçîâàíèÿ ïàòîëîãè÷åñêèõ 
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ðóáöîâ (ÂØ =  3,58, 95 % ÄÈ =  1,3-9,87, ð =  0,023). Ðàññìàòðèâàÿ ïîëó÷åííûå ðåçóëüòàòû âîçìîæíî ïðåäïî-
ëîæèòü, ÷òî íàëè÷èå ó áîëüíîãî àëëåëè G ïîëèìîðôèçìà g28197A >  G â ãåíå ELN ÿâëÿåòñÿ îäíèì èç ôàêòî-
ðîâ ðàçâèòèÿ ñêëîííîñòè ê îáðàçîâàíèþ ïàòîëîãè÷åñêèõ ðóáöîâ â ïðîöåññå ðóáöåâàíèÿ ðàí. 

Êëþ÷åâûå ñëîâà: ïîëèìîðôèçì, ãåíà ýëàñòèíà, ïàòîëîãè÷åñêèå ðóáöû. 
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Genetic Reasoning to the Fomation of Pathological Scars 
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Abstract. Breaking the skin leads to scarring. Regulation of the process depends on many factors. Factors 

due to the depth and area of damage, for a period of wound healing process, the cause of the traumatic agent, 
decreased immunity, endocrinopathy, anemia, impaired associative microflora, reducing microcirculation and local 
hemodynamics. 

Many authors have focused on the notion of “a tendency to form”, but did not cover the fundamental determina-
tion of this term. 

Abnormal scars were divided into three groups: a real keloid, false keloid and hypertrophic scar. This keloid 
occurs for no apparent reason, which gives reason to think about the predisposition to develop it for individuals. 
Unreal keloid can occur at any pre-damaged area of the body and on the site of the former scar with the transition 
to healthy skin. 

We have justified the term’ tendency to pathological scarring with clinical, morphological and genetic point of 
view. 

The aim of the work was to develop an optimal method of preventing postoperative pathological scarring in pa-
tients who are prone to their formation. 

The object of the study: 18 patients who were treated after the planned interventions are prone to abnormal 
scarring. 

To determine the elastin gene polymorphism in exon 20 g28197 A >  G we carried out the selection of genomic 
DNA from venous blood of the subjects with a set of «DNA -express- blood.»

Elastin is a major component of the extracellular matrix (ECM) of the skin. Any structural, hereditary or acquired 
defects and or metabolism in ECM can cause cell and tissue changes that lead to the development or progression 
of the disease. To determine the role of genetic factors in the process of pathological scarring wounds studied 
polymorphism g28197A >  G in exon 20 of the gene elastin in groups of patients who are prone to the formation of 
pathological scars that are functionally active in the areas of the face and neck, and not prone to the formation of 
pathological scars. 

Analysis of allele frequencies showed that the G allele was significantly more common in patients who are prone 
to abnormal scarring. We found a significant relationship between the presence of the polymorphic allele G and an 
increased risk of abnormal scarring. 

The study involved 38 patients aged 18 to 65 who were in inpatient and outpatient treatment after elective surgi-
cal interventions for various diseases, primary surgical treatment of wounds in different topographic and anatomic 
sites of the head and neck. According to the anamnesis and clinical observations of the process of scarring wounds 
patients were divided into groups: patients with the presence of pathological scars (study group (n =  18)), which 
are often situated in functionally active areas of face and neck, and patients with no pathological scarring (com-
parison group (n = 20)). Analysis of allele frequencies showed that the G allele was significantly more common in 
patients who are prone to the formation of pathological scars (2 =  5,19, p =  0,023). A reliable correlation between 
the presence of polymorphic allele G and increased risk of formation of pathological scars (HS =  3. 58, 95 % CI =  
1,3-9,87, p =  0. 023). Considering these results may suggest that the presence of the patient’s mutant allele G at 
misens mutations g28197A >  G in the gene ELN is a factor of susceptibility to the formation of pathological scars in 
the process of scarring wounds. 

Key words: polymorphism, gene elastin, abnormal scars. 
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