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Äàíå äîñë³äæåííÿ º ôðàãìåíòîì ïëàíîâî¿ ÍÄÐ 
«Ðîçðîáêà äèôåðåíö³éíî¿ òàêòèêè ä³àãíîñòèêè, ë³êó-
âàííÿ ³ ïðîô³ëàêòèêè ìîíî- ³ ïîë³îðãàííî¿ íåäîñòàò-
íîñò³ ïðè ãîñòðèõ àáäîì³íàëüíèõ çàõâîðþâàííÿõ ³ 
òðàâìàõ», ¹ äåðæ. ðåºñòðàö³¿ 0110U002149, øèôð 
òåìè ²Í. 2100. 0002. 

Âñòóï. Ëàêòàö³éíèé ìàñòèò – çàïàëüíå çàõâî-
ðþâàííÿ ìîëî÷íî¿ çàëîçè, ÿêå âèíèêàº ï³ñëÿ ïîëî-
ã³â. Ðîçâèòîê ìàñòèòó ïîâ’ÿçàíèé ³ç çàñòîºì ìîëî-
êà (ëàêòîñòàçîì) ³ ³íôåêö³ºþ [3, 9, 12, 15]. Âàæëèâà 
ðîëü ó âèíèêíåíí³ çàïàëåííÿ ó ìîëî÷í³é çàëîç³ íà-
ëåæèòü ïîðóøåííÿì ³ìóííî¿ ðåàêòèâíîñò³ îðãàí³ç-
ìó æ³íêè, ïîñëàáëåíîãî ïîëîãàìè, àâòàì³íîçàìè 
òà ³íøèìè ôàêòîðàìè [3, 4, 13]. Çàïàëüíèé ïðîöåñ 
âêëþ÷àºòüñÿ ³ ðåãóëþºòüñÿ ö³ëîþ íèçêîþ ìåä³àòî-
ð³â, ñåðåä ÿêèõ îñîáëèâå ì³ñöå ïîñ³äàþòü öèòîê³íè. 
Öèòîê³íè – ïîë³ïåïòèäí³ ôàêòîðè, ó ÿêèõ â³äñóòíÿ 
àíòèãåííà ñïåöèô³÷í³ñòü, ïðîäóêóþòüñÿ â îñíîâíî-
ìó àêòèâîâàíèìè êë³òèíàìè êðîâîòâîðíî¿ òà ³ìóííî¿ 
ñèñòåì äëÿ çä³éñíåííÿ ì³æêë³òèííî¿ âçàºìîä³¿ ïðè 
çàïàëåíí³, ³ìóííèõ ïðîöåñàõ [5-7, 14]. 

Ïðîâ³äíå ì³ñöå ñåðåä ïðîçàïàëüíèõ öèòîê³í³â çà-
éìàº ³íòåðëåéê³í-1 (²L-1). Ïåðåâàæàþ÷îþ ôîðìîþ 
²L-1 º ²L-1β, ÿêèé õàðàêòåðèçóºòüñÿ øèðîêèì ñïåê-
òðîì ä³¿ [5, 6, 10]. 

Ó ë³òåðàòóð³ âèêëàäåí³ ôðàãìåíòàðí³ äîñë³äæåí-
íÿ ïàòîãåíåòè÷íî¿ ðîë³ ²L-1β ïðè âèíèêíåíí³ ìàñòèò³â 
[3, 4, 15]. Òîìó âèâ÷åííÿ öèòîê³íîâî¿ äèñôóíêö³¿ ïðè 
âêàçàí³é ïàòîëîã³¿ äîçâîëèòü îö³íèòè ñòóï³íü àêòèâ-
íîñò³ çàïàëüíîãî ïðîöåñó òà éîãî ïðîãíîç. 

Ìåòà ðîáîòè – âèçíà÷èòè âì³ñò IL-1β ó ñèðîâàòö³ 
êðîâ³ òà ãðóäíîìó ìîëîö³ ïðè ëàêòàö³éíèõ ìàñòèòàõ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåíî ñè-
ðîâàòêó êðîâ³ ³ ãðóäíå ìîëîêî 65 æ³íîê ó â³ö³ â³ä 18 
äî 36 ðîê³â (ñåðåäí³é â³ê: 26 ± 5 ðîê³â). Íîðìàòèâí³ 
ïîêàçíèêè âì³ñòó IL-1β âèâ÷åí³ ó 15 ïðàêòè÷íî çäî-
ðîâèõ æ³íîê, ÿê³ ãîäóþòü ãðóäüìè, àíàëîã³÷íîãî 
â³êó – ïåðøà ãðóïà. Äî äðóãî¿ ãðóïè óâ³éøëè 20 æ³íîê 
ç ëàêòîñòàçîì, òðåòþ ãðóïó ñêëàëè 30 æ³íîê, ó ÿêèõ 
ðîçâèíóâñÿ ëàêòàö³éíèé ìàñòèò. Âì³ñò ³íòåðëåéê³-
íó âèçíà÷àëè ìåòîäîì ³ìóíîôåðìåíòíîãî àíàë³çó 
(íàá³ð ðåàãåíò³â «Èíòåðëåéêèí-1áåòà-ÈÔÀ-ÁÅÑÒ», 
Íîâîñèá³ðñüê, Ðîñ³éñüêà Ôåäåðàö³ÿ). Ðåçóëüòàòè 
äîñë³äæåíü àíàë³çóâàëè ìàòåìàòè÷íèì ìåòîäîì 

– ñòàòèñòè÷íà îáðîáêà îäåðæàíèõ äàíèõ ³ç âèêîðèñ-
òàííÿì ìåòîäó âàð³àö³éíî¿ ñòàòèñòèêè çà äîïîìîãîþ 
ïðîãðàìè STATISTICA 6 (Statsoft, USA) [1]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðîâåäåíå äîñë³äæåííÿ ñèðîâàòêè êðîâ³ ³ ãðóäíîãî 
ìîëîêà ó æ³íîê ç ëàêòàö³éíèì ìàñòèòîì ñâ³ä÷èòü ïðî 
çì³íè ïðîäóêö³¿ IL-1β. Îòðèìàí³ ðåçóëüòàòè ïðåä-
ñòàâëåí³ ó òàáëèö³. 

Âñòàíîâëåíî, ùî âì³ñò ñèðîâàòêîâîãî IL-1β â 
îáîõ ãðóïàõ âèùèé çà ïîêàçíèêè êîíòðîëüíî¿ ãðóïè. 
Êîíöåíòðàö³ÿ IL-1β ó æ³íîê ³ç ëàêòîñòàçîì ó 3,5 ðàçè 
âèùå íîðìè (ð < 0,05). Ïðè ðîçâèòêó ëàêòàö³éíîãî 
ìàñòèòó ð³âåíü IL-1β º âèùèì çà íîðìó ó 4,6 ðàçè 
(ð < 0,05; ñåðåäíÿ êîíöåíòðàö³ÿ ó ñèðîâàòö³ êðîâ³ 
çäîðîâèõ æ³íîê ñòàíîâèòü 1,78 ïã/ìë) òà ïåðåâèùóº 
ïîêàçíèêè æ³íîê ãðóïè 2 ó 1,3 ðàçè (ð < 0,05). 

IL-1β – îäèí ³ç íàéâàæëèâ³øèõ åíäîãåííèõ ðåãóëÿ-
òîð³â ð³çíîìàí³òíèõ çàõèñíèõ ðåàêö³é îðãàí³çìó – ñïå-
öèô³÷íèõ ³ íåñïåöèô³÷íèõ (çàïàëåííÿ). Ñèíòåç IL-1β 
º ïðîöåñîì, ùî â³äïîâ³äàº çà ðîçâèòîê ñèñòåìíèõ 
åôåêò³â (ïðîäóêö³ÿ ãåïàòîöèòàìè á³ëê³â ãîñòðî¿ 
ôàçè, ðîçâèòîê ëèõîìàíêè, çàãàëüíîãî íåçäóæàííÿ, 
ïîÿâè ëåéêîöèòîçó) [7, 10, 14]. Ï³äâèùåíèé ð³âåíü 
²Ë-1β ñâ³ä÷èòü ïðî âèñîêó àêòèâí³ñòü êë³òèí ìîíî-
öèòàðíî-ìàêðîôàãàëüíîãî ðÿäó òà Ò-õåëïåð³â 1 òèïó 
ó ñèðîâàòö³ êðîâ³ îáñòåæóâàíèõ æ³íîê. Òàêèé ð³âåíü 
ïðîçàïàëüíîãî öèòîê³íó ìîæå íå ò³ëüêè ³í³ö³þâàòè, 
àëå ³ ï³äòðèìóâàòè çàïàëüíèé ïðîöåñ [6, 7]. 
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ËÀÊÒÀÖ²ÉÍÈÕ ÌÀÑÒÈÒÀÕ 

Íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò ³ì. Äàíèëà Ãàëèöüêîãî (ì. Ëüâ³â)

*Ì³ñüêà êë³í³÷íà ë³êàðíÿ øâèäêî¿ ìåäè÷íî¿ äîïîìîãè ÌÊËØÌÄ

(ì. Ëüâ³â)

Òàáëèöÿ 

Âì³ñò IL-1β ó ñèðîâàòö³ êðîâ³ òà ãðóäíîìó 
ìîëîö³ ïðè ëàêòàö³éíèõ ìàñòèòàõ, Ì ± m

IL-1β, 
ïã/ìë 

Ãðóïà 1
(êîíòðîëüíà)

n = 15

Ãðóïà 2
(ëàêòîñòàç)

n = 20

Ãðóïà 3
(ëàêòàö³éíèé 
ìàñòèò) n = 30

Ñèðîâàòêà 
êðîâ³

1,78 ± 0,11 6,37 ± 0,46* 8,32 ± 0,38*#

Ãðóäíå 
ìîëîêî

13,85 ± 0,77 17,63 ± 1,34* 69,67 ± 2,37*#

Ïðèì³òêà: * – â³ðîã³äí³ñòü â³äì³ííîñò³ ïîêàçíèê³â ó ïîð³âíÿíí³ 

ç êîíòðîëüíîþ ãðóïîþ (ð < 0,05); # – â³ðîã³äí³ñòü â³äì³ííîñò³ 

ïîêàçíèê³â ó ïîð³âíÿíí³ ç ãðóïîþ 2 (ð < 0,05). 
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Ãðóäíå ìîëîêî, êð³ì óí³êàëüíîãî ³ äèíàì³÷íîãî 
ñêëàäó õàð÷îâèõ ðå÷îâèí, ì³ñòèòü øèðîêèé ñïåêòð 
á³îëîã³÷íî àêòèâíèõ ðå÷îâèí òà çàõèñíèõ ôàêòîð³â 
[2, 8, 11]. Äîñë³äæåííÿ ñèñòåìè öèòîê³í³â îñòàíí³ìè 
ðîêàìè ñïðÿìîâàí³ íà âèâ÷åííÿ ¿õíüî¿ ðîë³ ó ìàòå-
ðèíñüêîìó ìîëîö³ [2, 8]. Âñòàíîâëåíî, ùî ãðóäíå 
ìîëîêî ì³ñòèòü øèðîêèé ñïåêòð ³íòåðëåéê³í³â, ó òîìó 
÷èñë³ ïðîçàïàëüíèõ ³ ïðîòèçàïàëüíèõ. ²ñíóº ïðèïó-
ùåííÿ, ùî ïðîçàïàëüí³ öèòîê³íè ïðèéìàþòü ó÷àñòü 
ó çàõèñò³ ìîëî÷íî¿ çàëîçè â³ä ³íôåêö³¿ [8]. 

Êîíöåíòðàö³ÿ IL-1β ó ãðóäíîìó ìîëîö³ æ³íîê, ùî 
óâ³éøëè äî ãðóïè 2 êîëèâàºòüñÿ íà ð³âí³, õàðàêòåð-
íîìó äëÿ ïðàêòè÷íî çäîðîâèõ æ³íîê. Ïðîòå, öåé ïî-
êàçíèê ó æ³íîê ãðóïè 3 ïåðåâèùóº âåëè÷èíè ãðóïè 
2 ó 3,9 ðàçè (ð < 0,05), à êîíòðîëüíî¿ ãðóïè ó 5 ðàç³â 
(ð < 0,05). IL-1β ïðèéìàº ó÷àñòü ó ðîçâèòêó çàïàëü-
íî¿ ðåàêö³¿ ó â³äïîâ³äü íà ïðîíèêíåííÿ â ïàðåíõ³ìó 
ìîëî÷íî¿ çàëîçè ïàòîãåíó [2, 12]. Ï³äâèùåíèé âì³ñò 
²Ë-1β ó ãðóäíîìó ìîëîö³ ñâ³ä÷èòü ïðî ì³ñöåâó àêòè-
âàö³þ ³ìóíîêîìïåòåíòíèõ êë³òèí, ñòèìóëÿö³þ ìåòà-
áîë³çìó ñïîëó÷íî¿ òêàíèíè ³ êë³òèí åíäîòåë³þ. 

Òàêèì ÷èíîì, ïðè ïîð³âíÿíí³ ïðîäóêö³¿ ïðîçà-
ïàëüíîãî öèòîê³íó ó ãðóäíîìó ìîëîö³ òà âì³ñòó éîãî 

ó ïåðèôåðè÷í³é êðîâ³ æ³íîê, â ÿêèõ âèíèê ëàêòàö³é-
íèé ìàñòèò, âèÿâëåíî çíà÷íó àêòèâàö³þ ëîêàëüíîãî 
ñèíòåçó IL-lβ, ùî äîçâîëÿº ïðîâîäèòè äèôåðåíö³éíó 
ä³àãíîñòèêó ëàêòîñòàçó òà ëàêòàö³éíîãî ìàñòèòó. 

Âèñíîâêè. 
1. Ó æ³íîê ç ëàêòàö³éíèì ìàñòèòîì ó ñèðîâàòö³ 

êðîâ³ ³ ãðóäíîìó ìîëîö³ âñòàíîâëåíà ï³äâèùåíà êîí-
öåíòðàö³ÿ IL-1β, ùî ï³äòâåðäæóº ó÷àñòü öüîãî öèòîê³-
íó ó ì³ñöåâîìó ³ ñèñòåìíîìó çàïàëåíí³ ïðè âêàçàí³é 
ïàòîëîã³¿. 

2. Ó æ³íîê ç ëàêòîñòàçîì âñòàíîâëåíî ïîì³ðíî 
ï³äâèùåíèé ð³âåíü IL-1β ó ñèðîâàòö³ êðîâ³ ³ ìîëîö³, 
ùî ñâ³ä÷èòü ïðî àäåêâàòíó öèòîê³íîâó ðåãóëÿö³þ 
³ìóííî¿ â³äïîâ³ä³. 

3. Â³ðîã³äíî âèñîêà êîíöåíòðàö³ÿ IL-1β ó ãðóäíî-
ìó ìîëîö³ æ³íîê, â ÿêèõ ðîçâèíóâñÿ ìàñòèò äàº ï³ä-
ñòàâó ðîçãëÿäàòè çì³íó ð³âíÿ öüîãî ³íòåðëåéê³íó ÿê 
ìàðêåðà àêòèâíîñò³ çàïàëüíîãî ïðîöåñó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïî-
äàëüø³ äîñë³äæåííÿ áóäóòü ïîëÿãàòè ó âèçíà÷åíí³ 
ïîêàçíèê³â ïðîäóêö³¿ IL-8, IL-10 ó æ³íîê ç ëàêòàö³éíè-
ìè ìàñòèòàìè. 
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ÂÌ²ÑÒ ÏÐÎÇÀÏÀËÜÍÎÃÎ ÖÈÒÎÊ²ÍÓ IL-1β Ó ÑÈÐÎÂÀÒÖ² ÊÐÎÂ² ÒÀ ÃÐÓÄÍÎÌÓ ÌÎËÎÖ² ÏÐÈ ËÀÊ-

ÒÀÖ²ÉÍÈÕ ÌÀÑÒÈÒÀÕ
Äåì’ÿí÷óê Í. Ð., Áåëÿâñüêà Á. Ì., Ëàïîâåöü Ë. ª., Êóí³íà ². Î. 
Ðåçþìå. Ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ ïðîäóêö³¿ IL-1β ó ñèðîâàòö³ êðîâ³ òà ãðóäíîìó ìîëîö³ 

æ³íîê ç ëàêòîñòàçîì ³ ëàêòàö³éíèì ìàñòèòîì. Âèÿâëåíî ï³äâèùåíó êîíöåíòðàö³þ ñèðîâàòêîâîãî IL-1β ó æ³íîê, 
â ÿêèõ âèíèê ëàêòàö³éíèé ìàñòèò. Ð³âåíü äîñë³äæóâàíîãî öèòîê³íó á³ëüø âèðàæåíî çðîñòàº ó ãðóäíîìó ìîëîö³ 
æ³íîê ç ëàêòàö³éíèì ìàñòèòîì, ìîæå áóòè ìàðêåðîì àêòèâíîñò³ çàïàëüíîãî ïðîöåññó. 

Êëþ÷îâ³ ñëîâà: IL-1β, çàïàëüíèé ïðîöåñ, ëàêòîñòàç, ëàêòàö³éíèé ìàñòèò, ãðóäíå ìîëîêî. 
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ÑÎÄÅÐÆÀÍÈÅ ÏÐÎÂÎÑÏÀËÈÒÅËÜÍÎÃÎ ÖÈÒÎÊÈÍÀ IL-1β Â ÑÛÂÎÐÎÒÊÅ ÊÐÎÂÈ È ÃÐÓÄÍÎÌ ÌÎ-

ËÎÊÅ ÏÐÈ ËÀÊÒÀÖÈÎÍÍÛÕ ÌÀÑÒÈÒÀÕ
Äåìüÿí÷óê Í. Ð., Áåëÿâñêàÿ Á. Ì., Ëàïîâåö Ë. ª., Êóíèíà È. Î. 
Ðåçþìå. Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ïðîäóêöèè IL-1β â ñûâîðîòêå êðîâè è ãðóäíîì ìîëîêå 

ó æåíùèí ñ ëàêòîñòàçîì è ëàêòàöèîííûì ìàñòèòîì. Îáíàðóæåíî ïîâûøåííóþ êîíöåíòðàöèþ ñûâîðîòî÷íî-
ãî IL-1β ó æåíùèí ñ ëàêòàöèîííûì ìàñòèòîì. Óðîâåíü èññëåäîâàííîãî öèòîêèíà çíà÷èòåëüíî ïîâûøàåòñÿ â 
ãðóäíîì ìîëîêå æåíùèí ñ ëàêòàöèîííûì ìàñòèòîì, ÷òî ìîæåò ñëóæèòü ìàðêåðîì àêòèâíîñòè âîñïàëèòåëü-
íîãî ïðîöåññà. 

Êëþ÷åâûå ñëîâà: IL-1β, âîñïàëèòåëüíûé ïðîöåññ, ëàêòîñòàç, ëàêòàöèîííûé ìàñòèò, ãðóäíîå ìîëîêî. 

UDC 618. 63:[618. 19-002]-07
Concentration of IL-1β in Blood Serum and Breast Milk with Lactation Mastitis 
Demianchuk N. R., Beliavska B. M., Lapovets L. Ye. Kunina I. O. 
Abstract. Lactation mastitis is an inflammatory disease of the mammary gland that occurs postpartum. The 

reason for the mastitis development is galactostasia (lactostasis) and infection. The cause of the mammary gland 
inflammation in the main part is the violence of a female’s body immune response, weakened by labors, beriberi, 
and other factors. 

The inflammatory process is included and regulated by a number of mediators, among which cytokine ranks a 
peculiar place. The proinflammatory cytokine includes interleukin-1 (²L-1), whose prevalent form is ²L-1β. 

The blood serum and breast milk of 65 females at the age from 18 to 36 (average age: 26 ± 5 years) are ana-
lyzed. The analysis of IL-1β concentration normative indices has been carried out with 15 practically healthy breast-
feeding females of an analogical age – the first group. The second group included 20 females with lactostasis, the 
third group contained 30 females with a developed lactation mastitis. The interleukin concentration has been deter-
mined by the method of an immune-enzyme analysis. The analysis results have been obtained by a mathematical 
method – a statistical treatment of the obtained data, using a variation statistics method by means of a STATISTICA 
6 (Statsoft, USA) program. 

It has been established that the IL-1β serum concentration in both groups is higher than the indices of a control 
group. The IL-1β concentration of the females with lactostasis is 3,5 times above the line (ð < 0,05). At lactation 
mastitis development the level of IL-1β is 4,6 times above the line (ð < 0,05; an average concentration in blood 
serum of healthy females amounts to 1,78 pg/mL) and exceeds the indices of the group 2 females by 1,3 times 
(ð < 0,05). IL-1β synthesis is a process that is responsible for the development of systemic effects (hepatocyte, 
producing acute phase proteins, development of fever, common ailments, and occurrence of leukocytosis). An 
increased level of IL-1β is the evidence of monocyte-macrophage series cells high activities, as well as of type 1 
T-helpers in blood serum of the examined females. The level of proinflammatory cytokine may not only initiate, but 
also support an inflammatory process. 

In the recent years, the analyses of cytokine system have aimed at studying their role in the maternal milk. The 
breast milk contains a wide spectrum of interleukin, including both proinflammatory and anti-inflammatory ones. 
The proinflammatory cytokine is assumed to participate in protecting the mammary gland against infections. The 
IL-1β concentration in breast milk of the group 2 females varies at the level, characteristic of practically healthy 
females. However, the index of the group 3 females exceeds the group 2 values by 3,9 times (ð < 0,05), and of à 
control group by 5 times (ð < 0,05). An increased concentration of ²L-1β in breast milk is the evidence of immuno-
competent cells local activations, as well as the conjunctive tissue and endothelium cells metabolism stimulation. 

Thus, females with lactation mastitis in blood serum and breast milk reveal an increased concentration of IL-1β, 
that confirming the participation of the cytokine in the local and systemic inflammation with an indicated pathology. 
Females with lactostasis reveal a moderately increased level of IL-1β in blood serum and breast milk, that being the 
evidence of an adequate cytokine regulation of the immune response. A presumably high concentration of IL-1β 
in the breast milk of females, suffering from mastitis gives grounds to consider the interleukin level change as the 
inflammatory process activity marker. 

Keywords: IL-1β, inflammatory process, lactostasis, lactation mastitis, breast milk. 
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