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ÇÌ²ÍÈ ÒÐÀÍÑÊÐÈÏÖ²ÉÍÎ¯ ÀÊÒÈÂÍÎÑÒ²
ÃÅÍ²Â NR3C1 ² ADRΒ 2-ÐÅÖÅÏÒÎÐ²Â,
ÏÐÎÇÀÏÀËÜÍÈÕ ÖÈÒÎÊ²Í²Â ÒÀ NLRP3-
²ÍÔËÀÌÀÑÎÌÈ Â ÊÈØÊÎÂÎ-ÀÑÎÖ²ÉÎ-
ÂÀÍ²É Ë²ÌÔÎ¯ÄÍ²É ÒÊÀÍÈÍ² ÙÓÐ²Â Â
ÓÌÎÂÀÕ ÕÐÎÍ²×ÍÎÃÎ ÑÎÖ²ÀËÜÍÎÃÎ
ÑÒÐÅÑÓ

Ðåçþìå. Â åêñïåðèìåíò³ äîñë³äæóâàâñÿ âïëèâ õðîí³÷íîãî

ñîö³àëüíîãî ñòðåñó (ÕÑÑ) íà ð³âåíü åêñïðåñ³¿ ìÐÍÊ Nr3c1 ³

Adrβ2-ðåöåïòîð³â, ïðîçàïàëüíèõ öèòîê³í³â òà Nlrp3 - ³íôëàìà-

ñîìè ³ìóííèìè êë³òèíàìè êèøêîâî-àñîö³éîâàíî¿ ë³ìôî¿äíî¿

òêàíèíè (ÊÀËÒ) ó ùóð³â. Âèä³ëåííÿ òîòàëüíî¿ ÐÍÊ ïðîâîäèëè ç

äîïîìîãîþ "Trizol RNA Prep100" (²çîãåí Lab., LTD, Ðîñ³ÿ); äëÿ

ïðîâåäåííÿ çâîðîòíî¿ òðàíñêðèïö³¿ ³ îòðèìàííÿ êÄÍÊ âèêî-

ðèñòîâóâàëè íàá³ð ÎÒ-1 "Ñèíòîë" (Ðîñ³ÿ). Äëÿ âèçíà÷åííÿ ð³âíÿ

åêñïðåñ³¿ ìÐÍÊ ãåí³â Nr3c1, Adrβ2, IL-1β, IL-17à òà Nlrp3 ïðî-

âîäèëè ÇÒ-ÏËÐ â ðåàëüíîìó ÷àñ³ íà àìïë³ô³êàòîð³ CFX96 ™ Real-

Time PCR Detection Systems ("Bio-Rad Laboratories, Inc.", ÑØÀ).

Â³äíîñíèé ð³âåíü åêñïðåñ³¿ âèùåâêàçàíèõ ãåí³â îö³íþâàëè çà

ìåòîäîì 
ΔΔ

Ct, íîðìàë³çóþ÷è çà ðåôåðåíñ-ãåíîì GAPDH. Âñòà-

íîâëåíî, ùî ðîçâèòîê ÕÑÑ ïðèçâîäèâ äî çíà÷íîãî çíèæåííÿ

âì³ñòó ìÐÍÊ äîñë³äæóâàíèõ ãåí³â Nr3c1 òà Adrβ2, à òàêîæ

ñóïðîâîäæóâàâñÿ òðàíñêðèïö³éíîþ ³íäóêö³ºþ ãåí³â ïðîçàïàëüíèõ

öèòîê³í³â IË-1β ³ IË-17à òà Nlrp3-³íôëàìàñîìè â ÊÀËÒ ùóð³â. Öå,

â ñâîþ ÷åðãó, ìîæå ³ñòîòíî âïëèíóòè íà áàëàíñ ñóáïîïóëÿö³é Ò-

êë³òèí òà ³í³ö³þâàòè ðîçâèòîê çàïàëüíèõ ³ àâòî³ìóííèõ çàõâî-

ðþâàíü.

Êëþ÷îâ³ ñëîâà: õðîí³÷íèé ñîö³àëü-

íèé ñòðåñ, Nr3c1, Adrβ2, IË-1β, IË-

17à, Nlrp3.

Âñòóï

Õðîí³÷íèé ñîö³àëüíèé ñòðåñ (ÕÑÑ) º íåâ³ä'ºì-

íîþ ÷àñòèíîþ ñó÷àñíîãî æèòòÿ [15]. Ñòðåñ-³í-

äóêîâàíà ³ìóííà äèçðåãóëÿö³ÿ ïðèçâîäèòü äî çíà÷-

íèõ íåãàòèâíèõ íàñë³äê³â äëÿ çäîðîâ'ÿ, çá³ëü-

øóþ÷è ðèçèê ðîçâèòêó â³ðóñíèõ ³íôåêö³é, õðî-

í³÷íèõ àâòî³ìóííèõ ³ çàïàëüíèõ çàõâîðþâàíü [15,

17]. Òàê, ó áàãàòüîõ êë³í³÷íèõ òà åêñïåðè-

ìåíòàëüíèõ äîñë³äæåííÿõ áóëî ïîêàçàíî, ùî ÕÑÑ

ìîæå áóòè òðèãåðîì ðîçâèòêó ïàòîëîã³÷íèõ ñòà-

í³â, âêëþ÷àþ÷è öóêðîâèé ä³àáåò 1 òèïó (ÖÄ 1 òè-

ïó) ³ çàïàëüí³ çàõâîðþâàííÿ êèøê³âíèêà (ÇÇÊ). Ó

ñâîþ ÷åðãó, ãîëîâíèìè åôåêòîðíèìè ãîðìîíàìè

ï³ä ÷àñ ñòðåñ-ðåàêö³¿ º ãëþêîêîðòèêî¿äè (ÃÊ) òà

êàòåõîëàì³íè (ÊÕ), à çì³íè ð³âíÿ åêñïðåñ³¿ ¿õ ðå-

öåïòîð³â Nr3c1 ³ Adrβ2 ìîæóòü ïðèçâîäèòè äî

ðåçèñòåíòíîñò³ äî ÃÊ òà ÊÕ ³ ïîÿñíèòè ïðåâà-

ëþâàííÿ ïðîçàïàëüíî¿ ñèãíàë³çàö³¿ â óìîâàõ ÕÑÑ

âñóïåðå÷ êëàñè÷í³é ïàðàäèãì³ ñòðåñó. Â³äîìî, ùî

³ìóíîêîìïåòåíòí³ êë³òèíè ìàþòü ðåöåïòîðè äî

ÃÊ ³ ÊÕ, ³ çàâäÿêè ö³é îáñòàâèí³ ìîæëèâèé ïðÿ-

ìèé âïëèâ öèõ ãîðìîí³â íà ôóíêö³îíàëüí³ åëåìåí-

òè ÿê âðîäæåíîãî, òàê ³ àäàïòèâíîãî ³ìóí³òåòó òà

¿õ ó÷àñòü ó ðåãóëÿö³¿ ³ìóííî¿ â³äïîâ³ä³ â óìîâàõ

ÕÑÑ [18]. Êð³ì òîãî, Nr3c1 ìîæå ôóíêö³îíóâàòè

ÿê òðàíñêðèïö³éíèé ôàêòîð òà çâ'ÿçóâàòèñÿ ç³ ñïå-

öèô³÷íèìè, ÷óòëèâèìè äî ÃÊ ä³ëÿíêàìè ÄÍÊ

(glucocorticoid-responsibleelements, GRE), ðîçòà-

øîâàíèìè â ïðîìîòîðíèõ ä³ëÿíêàõ ãåí³â ³ àêòè-

âóâàòè ¿õ òðàíñêðèïö³þ, òàê ³ â ÿêîñò³ ðåãóëÿòîðà

àêòèâíîñò³ ³íøèõ òðàíñêðèïö³éíèõ ôàêòîð³â [12].

Ó íàøèõ ïîïåðåäí³õ ðîáîòàõ áóëî âñòà-

íîâëåíî, ùî ðîçâèòîê ÕÑÑ ñóïðîâîäæóºòüñÿ

çðîñòàííÿì ê³ëüêîñò³ TLR2+- ³ TLR4+-ë³ìôîöèò³â

ó êèøêîâî-àñîö³éîâàí³é ë³ìôî¿äí³é òêàíèí³

(ÊÀËÒ), çì³íþº áàëàíñ TLR2+/TLR4+-êë³òèí,

ïîñèëþº åêñïðåñ³þ Nf-kB, ùî çàêîíîì³ðíî ïîâè-

ííî ï³äâèùóâàòè òóò ïðîäóêö³þ ïðîçàïàëüíèõ öè-

òîê³í³â. Äëÿ ï³äòâåðäæåííÿ ö³º¿ ã³ïîòåçè ìè ç'ÿñó-

âàëè ð³âåíü åêñïðåñ³¿ â ÊÀËÒ íàéá³ëüø "àãðå-

ñèâíèõ" öèòîê³í³â - IË-1β ³ IË-17à, à òàêîæ Nlrp3-

³íôëàìàñîìè. Nlrp3 â³äïîâ³äàëüíà çà àêòèâàö³þ

êàñïàçè-1 ³ ñïðèÿº äîçð³âàííþ íàéá³ëüø àêòèâíîãî

ïðîçàïàëüíîãî öèòîê³íó IË-1β, à ¿¿ ï³äâèùåíà

åêñïðåñ³ÿ ïîâ'ÿçàíà ç ðîçâèòêîì áàãàòüîõ àâòî-

³ìóííèõ ³ çàïàëüíèõ çàõâîðþâàíü [13]. ²íòðè-

ãóþòü òàêîæ äàí³ ùîäî çä³áíîñòåé ãëþêîêîð-

òèêî¿ä³â â óìîâàõ ñòðåñó àêòèâóâàòè óòâîðåííÿ

Nlrp3-³íôëàìàñîìè [3].
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Ìåòà äîñë³äæåííÿ

Âèâ÷èòè ð³âåíü åêñïðåñ³¿ ìÐÍÊ NR3C1 ³

Adrβ2, ïðîçàïàëüíèõ öèòîê³í³â IË-1β, IË-17à òà

Nlrp3-ñóáîäèíèö³ ³íôëàìàñîìè â ÊÀËÒ â óìîâàõ

ÕÑÑ ó ùóð³â ë³í³¿ Wistar.

Ìàòåð³àë ³ ìåòîäè

Äîñë³äæåííÿ ïðîâîäèëè íà 45 ñàìêàõ ùóð³â

ë³í³¿ Wistar, ÿê³ áóëè ðîçä³ëåí³ íà 3 åêñïåðè-

ìåíòàëüíèõ ãðóïè: êîíòðîëüí³ ùóðè (ãðóïà 1);

ùóðè, ÿêèì ìîäåëþâàëè ÕÑÑ1 øëÿõîì òðèòèæ-

íåâî¿ ñîö³àëüíî¿ ³çîëÿö³¿ ³ òðèâàëîãî ïñèõîåìî-

ö³éíîãî âïëèâó (ÏÅÂ), ùî ïðèïóñêàâ ïåðìàíåíòíå

ïðîæèâàííÿ ñàìîê â "àãðåñèâíîìó ñåðåäîâèù³", à

ñàìå - ÷åðåç ïåðôîðîâàíó ïåðåãîðîäêó â êë³òö³ ç

àãðåñèâíèì ñàìöåì, ÿêèé ùîäíÿ âñòóïàâ ó êîíô-

ðîíòàö³¿ ç ï³äñàäæåíèì äî íüîãî ³íøèì ñàìöåì

(ãðóïà 2); ùóðè, ÿêèì ìîäåëþâàëè ÕÑÑ2 øëÿõîì

óòðèìàííÿ òâàðèí ó ïåðåíàñåëåíèõ êë³òêàõ (20

ùóð³â íà êë³òêó) âïðîäîâæ 3 òèæí³â ³ç ùîäåííîþ

çì³íîþ óãðóïóâàííÿ, ïðè ÿêîìó ï³ääîñë³äíó ñàìêó

êîæíèé äåíü ïîì³ùàëè äî íîâî¿ çáàëàíñîâàíî¿ òà

ïåðåíàñåëåíî¿ êîëîí³¿ (ãðóïà 3).

Îá'ºêòîì äîñë³äæåííÿ â åêñïåðèìåíòàëüíèõ

òâàðèí áóëè çãðóïîâàí³ ë³ìôî¿äí³ âóçëèêè (ÇËÂ)

êëóáîâî¿ êèøêè, ÿê³ ïîì³ùàëè â ô³êñàòîð Áóåíà,

ïðîâîäèëè äåã³äðàòàö³þ ó âèñõ³äíèõ êîíöåíò-

ðàö³ÿõ åòàíîëó ³ óêëàäàëè â ïàðàô³íîâ³ áëîêè.

Ìîëåêóëÿðíî-ãåíåòè÷í³ äîñë³äæåííÿ ïðîâåäåí³ íà

àðõ³âíîìó ìàòåð³àë³ â³êîì 3 ðîêè. ÐÍÊ îòðè-

ìóâàëè ç ã³ñòîëîã³÷íèõ çð³ç³â çàâòîâøêè 15 ìêì,

äëÿ öüîãî ïðîâîäèëè ¿õ äåïàðàô³í³çàö³þ â êñèëîë³

òà ðåã³äðàòàö³þ â íèçõ³äíèõ êîíöåíòðàö³ÿõ åòà-

íîëó (100%, 96%, 70%). Âèä³ëåííÿ òîòàëüíî¿

ÐÍÊ ïðîâîäèëè ç âèêîðèñòàííÿì íàáîðó "Trizol

RNA Prep 100" (²çîãåí Lab., LTD, Ðîñ³ÿ), ÿêèé

ì³ñòèòü Trizol reagent (ë³çóþ÷èé ðåàãåíò, äî ñêëà-

äó ÿêîãî âõîäèòü äåíàòóðóþ÷èé àãåíò ãóàí³-

äèíò³îöèîíàò òà ôåíîë ³ç ðÍ = 4.0) òà ExtraGene

Å (ñóñïåíç³ÿ ñóì³ø³ ³îíîîáì³ííèê³â). ÐÍÊ âèä³-

ëÿëè çã³äíî ïðîòîêîëó äî íàáîðó.

Äëÿ ïðîâåäåííÿ çâîðîòíî¿ òðàíñêðèïö³¿ ³ îòðè-

ìàííÿ êÄÍÊ âèêîðèñòîâóâàëè íàá³ð ÎÒ-1 ô³ðìè

"Ñèíòîë" (Ðîñ³ÿ). Ðåàêö³éíà ñóì³ø çàãàëüíèì îá-

ñÿãîì 25 ìêë ì³ñòèëà 1 ìêë Random-6 ïðàéìåðà,

2 ìêë òîòàëüíî¿ ÐÍÊ, 8,5 ìêë äå³îí³çîâàíî¿ Í2Î,

î÷èùåíî¿ â³ä íóêëåàç, 12,5 ìêë 2,5õ ðåàêö³éíî¿

ñóì³ø³ òà 1 ìêë ðåâåðòàçè MMLV-RT. Çâîðîòíó

òðàíñêðèïö³þ ïðîâîäèëè ïðè 45°Ñ âïðîäîâæ 45

õâèëèí ³ç íàñòóïíèì íàãð³âàííÿì äëÿ ³íàêòèâàö³¿

MMLV-RT ïðîòÿãîì 5 õâ. ïðè 92°Ñ.

Äëÿ âèçíà÷åííÿ ð³âíÿ åêñïðåñ³¿ äîñë³äæóâàíèõ

ãåí³â âèêîðèñòîâóâàëè àìïë³ô³êàòîð CFX96™Real

-Time PCR Detection Systems ("Bio-Rad Labora-

tories, Inc.", ÑØÀ) ³ íàá³ð ðåàêòèâ³â Maxima

SYBR Green/ROX qPCR MasterMix (2X) (Ther-

moScientific, ÑØÀ). Ô³íàëüíà ðåàêö³éíà ñóì³ø äëÿ

àìïë³ô³êàö³¿ âêëþ÷àëà áàðâíèê SYBR Green,

ÄÍÊ - ïîë³ìåðàçó Maxima HotStartTaq DNA Poly-

merase, ïî 0,2 ìêë ïðÿìîãî ³ çâîðîòíîãî ñïåöè-

ô³÷íèõ ïðàéìåð³â, 1ìêë ìàòðèö³ (êÄÍÊ). Ðåàê-

ö³éíó ñóì³ø äîâîäèëè äî çàãàëüíîãî îáñÿãó 25

ìêë äîäàâàííÿì äå³îí³çîâàíî¿ Í2Î. Ñïåöèô³÷í³

ïàðè ïðàéìåð³â (5'-3') äëÿ àíàë³çó äîñë³äæóâàíèõ

³ ðåôåðåíñíîãî ãåí³â áóëè ï³ä³áðàí³ çà äîïîìîãîþ

ïðîãðàìíîãî çàáåçïå÷åííÿ PrimerBlast (www.

ncbi.nlm.nih.gov/tools/primer-blast) òà âèãîòîâëåí³

ô³ðìîþ Metabion (Í³ìå÷÷èíà) (òàáë.).

Ï³ñëÿ ïî÷àòêîâî¿ äåíàòóðàö³¿ ïðîòÿãîì 10 õâ.

ïðè 95°C àìïë³ô³êàö³ÿ ñêëàäàëàñÿ ç 45-50 öèêë³â

Ген Праймер Tm,
0
C 

Product 

length (bp) 

Exon 

junction 

Nr3c1 
F = CACAGCTCACCCCTACCTTG 

R = GGGTTCAATCACCTCCAGCA 

60 

60 
47  

Adrb2 
F = ACAGACTACACAGGGGAGCA 

R = CTCCTGCCCCAGCTGATATG 

60 

60 
45  

Il17a 
F = CTGGACTCTGAGCCGCAATG 

R = TGCCTCCCAGATCACAGAAG 

61 

59 
58 

297/ 

298 

Il1b 
F = TCTTTGAAGAAGAGCCCGTCC 

R = GGTCGTCATCATCCCACGAG 

60 

60 
48 

354/ 

355 

Nlrp3 
F = AGCTAAGAAGGACCAGCCAG 

R = CGTGCATGCATCATTCCACTC 

59 

60 
40 

713/ 

714 

GAPDH 
F = GCCTGGAGAAACCTGCCAAG 

R =GCCTGCTTCACCACCTTCT 

61 

60 
52 

825/ 

826 

 

Îðèã³íàëüí³ äîñë³äæåííÿ

Òàáëèöÿ
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òà ïðîâîäèëàñÿ çà òàêèõ óìîâ: äåíàòóðàö³ÿ -

95°Ñ, 15 ñåê., îòæèã -59-61°Ñ, 30-60 ñåê., åëîí-

ãàö³ÿ - 72°Ñ, 30 ñåê. Â ÿêîñò³ ðåôåðåíñ-ãåíó äëÿ

âèçíà÷åííÿ â³äíîñíîãî çíà÷åííÿ çì³íè ð³âíÿ åêñï-

ðåñ³¿ äîñë³äæóâàíèõ ãåí³â áóâ âèêîðèñòàíèé ãåí

ãëèöåðàëüäåãèä-3-ôîñôàò äåã³äðîãåíàçè

(GAPDH). Â³äíîñíó íîðìàë³çîâàíó ê³ëüê³ñòü

êÄÍÊ òàðãåòíèõ ãåí³â âèçíà÷àëè çà ìåòîäîì

ΔΔ
Ct. Ñòàòèñòè÷íèé àíàë³ç äàíèõ ÏËÐ ïðîâîäèëè

çà äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ CFX

Manager ™(Bio-Rad, ÑØÀ).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Äîñë³äæåííÿ åêñïðåñ³¿ Nr3c1 òà Adrβ2 â

ÊÀËÒ êëóáîâî¿ êèøêè ïîêàçàëî, ùî ðîçâèòîê

ÕÑÑ ïðèçâîäèâ äî çíà÷íîãî çíèæåííÿ âì³ñòó

ìÐÍÊ äîñë³äæóâàíèõ ãåí³â (Nr3c1 - â 3,1 ðàçà (p

<0,05) ïðè ÕÑÑ1 òà â 10 ðàç³â (p <0,01) ïðè ÕÑÑ2

(Ðèñ. 1À); Adrβ2 - ó 12,5 ðàçà (p <0,02) ïðè ÕÑÑ1

òà â 10,1 ðàçà (p<0,01) ó âèïàäêó ÕÑÑ2 (Ðèñ. 1Ñ))

ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ ùóð³â. Êð³ì òî-

ãî, â íàøîìó äîñë³äæåíí³ âèÿâëåíî, ùî ÕÑÑ

ñóïðîâîäæóºòüñÿ òðàíñêðèïö³éíîþ ³íäóêö³ºþ ãå-

í³â ïðîçàïàëüíèõ öèòîê³í³â IË-1β ³ IË-17à, à òàêîæ

Nlrp3-³íôëàìàñîìè â ÊÀËÒ ùóð³â, á³ëüø âèðàç-

íîþ ïðè ÕÑÑ1. Çîêðåìà, ïðîâåäåíå äîñë³äæåííÿ

ïîêàçàëî îäíîñïðÿìîâàíó äèíàì³êó çðîñòàííÿ

òðàíñêðèïö³éíî¿ àêòèâíîñò³ ãåí³â Nlrp3-³íô-

ëàìàñîìè (â 17 ðàç³â (p<0.05) ïðè ÕÑÑ1 ³ â 2,2

ðàçà (p<0.05) ïðè ÕÑÑ2, Ðèñ.1 D); IË-1β (â 6 ðàç³â

(p<0.05) ïðè ÕÑÑ1 ³ â 2,8 ðàçà (p<0.05) ïðè ÕÑÑ2,

Ðèñ.1 Å); IË-17à (â 2,3 ðàçà (p<0.05) ïðè ÕÑÑ1 ³ íà

50 % (p<0.05) ïðè ÕÑÑ2, Ðèñ. 1 F) ïîð³âíÿíî ç

êîíòðîëüíîþ ãðóïîþ òâàðèí.

Ìîæëèâèìè ïðè÷èíàìè ðîçâèòêó ðåçèñòåíò-

Ðèñ.1. Â³äíîñíà íîðìàë³çîâàíà ê³ëüê³ñòü êÄÍÊ ãåíà ãëþêîêîðòèêî¿äíèõ ðåöåïòîð³â Nr3c1 (À) ç ãðàô³êîì

¿õ àìïë³ô³êàö³¿ (B), β 2-àäðåíåðã³÷íîãî ðåöåïòîðà Adrb2 (C), Nlrp3-ñóáîäèíèö³ ³íôëàìàñîìè (D),

ïðîçàïàëüíèõ öèòîê³í³â IË-1β (E) òà IË-17à (F) â êë³òèíàõ ÊÀËÒ. Íîðìàë³çàö³ÿ çà ìåòîäîì 
ΔΔ

Ct ç

ðåôåðåíñ-ãåíîì GAPDH. c-êîíòðîëü; s1-ÕÑÑ1; s2-ÕÑÑ2
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íîñò³ äî ÃÊ â óìîâàõ ÕÑÑ º: 1) çíèæåííÿ ð³âíÿ

åêñïðåñ³¿ ìÐÍÊ Nr3c1; 2) ãåíåòè÷íèé ïîë³ìîð-

ô³çì ãåíà Nr3c1, ÿêèé ìîæå óïîâ³ëüíþâàòè

òðàíñëîêàö³þ ðåöåïòîðà â ÿäðî, çíèæåííÿ éîãî

àô³ííîñò³ äî ãîðìîíó ÷è êî-àêò³âàòîð³â, íåñòà-

á³ëüíîñò³ ãëþêîêîðòèêî¿äíîãî ðåöåïòîðà (ÃÐ), çíè-

æåííÿ éîãî òðàíñàêòèâàö³éíî¿ àêòèâíîñò³ òà ³í.; 3)

ïîðóøåííÿ ôîðìóâàííÿ ãåòåðîêîìïëåêñó ÃÐ ÷å-

ðåç çì³íè åêñïðåñ³¿ øàïåðîí³â òà êî-øàïåðîí³â, ùî

âõîäÿòü äî éîãî ñêëàäó, òàêèõ ÿê Hsp90, Hsp70,

Hsp56, ³ìóíîìîäóë³í, ³ìïîðò³í IPO13, çâ'ÿçóþ÷èõ

ïðîòå¿í³â ³ìóíîô³ë³í³â FKBP51 ³ FKBP52, à òàêîæ

ïîë³ìîðô³çì ¿õ ãåí³â; 4) åï³ãåíåòè÷í³ çì³íè ð³âíÿ

åêñïðåñ³¿ ìÐÍÊ ÄÍÊ-ìåò³ëòðàíñôåðàç 3a ³ 3b,

ìÐÍÊ ã³ñòîí-äåàöåò³ëàçè HDAC, íèçêè ì³êðî-

ÐÍÊ, çîêðåìà ì³êðîÐÍÊ-29b òà ì³êðîÐÍÊ-340

[7, 8, 16]. Ö³ ïðè÷èíè ìîæóòü í³âåëþâàòè ³ìóíî-

ñóïðåñèâí³ åôåêòè ÃÊ, ïîñèëþâàòè ïðîçàïàëüíó

ñèãíàë³çàö³þ â êèøå÷íèêó ³ ùå â á³ëüø³é ì³ð³ ³í-

äóêóâàòè ðåçèñòåíòí³ñòü äî ÃÊ. Òàê, â³äîìî, ùî

áëèçüêî 20 % õâîðèõ ÇÇÊ (õâîðîáà Êðîíà, âèðàç-

êîâèé êîë³ò) ðåçèñòåíòí³ äî ä³¿ ÃÊ, ùî ñïðè÷èíåíî

ïðèíàéìí³ äåê³ëüêîìà ìåõàí³çìàìè: 1) ã³ïåðåêñ-

ïðåñ³ºþ Ð-ãë³êîïðîòå¿íó, ùî ðåãóëþº ìåìáðàííèé

òðàíñïîðò ë³ìôîöèòàìè ³ åï³òåë³àëüíèìè êë³òè-

íàìè êèøå÷íèêó; 2) êîíñòèòóòèâíîþ àêòèâàö³ºþ

åï³òåë³îöèò³â ïðîçàïàëüíèìè ìåä³àòîðàìè ³ ñòè-

ìóëÿö³ºþ ÿäåðíîãî ôàêòîðó kappa B, ùî ïðèç-

âîäèòü äî ³íã³áóâàííÿ òðàíñêðèïö³éíî¿ àêòèâíîñò³

ÃÐ [6]. Òàêèì ÷èíîì, ìîæå ôîðìóâàòèñÿ "âàäíå

êîëî" - ðîçâèâàþ÷èñü çà óìîâ ÕÑÑ ãëþêîêîð-

òèêî¿äíà ðåçèñòåíòí³ñòü ïðèçâîäèòü äî ðîçâèòêó

çàïàëåííÿ â êèøå÷íèêó, à öå ùå â á³ëüø³é ì³ð³

ï³äñèëþº "òîëåðàíòí³ñòü" ðåöåïòîð³â äî ÃÊ.

Îòðèìàí³ íàìè äàí³ ï³äòâåðäæóþòüñÿ ö³ëèì

ðÿäîì ³íøèõ äîñë³äæåíü. Òàê, çàñòîñóâàííÿ ð³ç-

íèõ åêñïåðèìåíòàëüíèõ ìîäåëåé ÕÑÑ ïîêàçàëî,

ùî â³í ìîæå ñïðè÷èíÿòè ãåíåðàö³þ ³ âèõ³ä íåç-

ð³ëèõ ïðîçàïàëüíèõ ì³ºëî¿äíèõ êë³òèí, ÿê³ º íå-

÷óòëèâèìè äî åôåêò³â ãëþêîêîðòèêî¿ä³â [7, 17].

Êð³ì òîãî, òàê³ ðåçèñòåíòí³ äî ÃÊ êë³òèíè ïðîäó-

êóþòü âèñîê³ ð³âí³ IL-6 òà ³íøèõ ïðîçàïàëüíèõ

öèòîê³í³â ³ õåìîê³í³â [17]. ßê íàñë³äîê, ö³ ñòðåñ-

³íäóêîâàí³ çì³íè íà êë³òèííîìó ð³âí³ ïðèçâîäÿòü

äî çíà÷íèõ ³ìóííèõ (ïîñèëåííÿ ³ìóííî¿ â³äïîâ³ä³

íà ì³êðîáí³ ³ â³ðóñí³ àíòèãåíè ³ ïðîçàïàëüíî¿ ñèã-

íàë³çàö³¿) ³ ïîâåä³íêîâèõ ïîðóøåíü (òðèâîæí³ñòü,

äåïðåñ³ÿ) [1, 8].

Ðÿä äîñë³äæåíü ïîêàçàëè, ùî ïîâòîðíèé ñî-

ö³àëüíèé ñòðåñ âèêëèêàº ãëþêîêîðòèêî¿äíó ðåçèñ-

òåíòí³ñòü ó êë³òèíàõ âðîäæåíîãî ³ìóí³òåòó, àëå

ìîëåêóëÿðí³ ìåõàí³çìè öüîãî ÿâèùà ïîâí³ñòþ íå-

ç'ÿñîâàí³. Òàê, Jung S.et al., (2015) âñòàíîâèâ, ùî

åêñïðåñ³ÿ ìÐÍÊ ÃÊ ðåöåïòîð³â áóëà çíà÷íî çìåí-

øåíà â ìàêðîôàãàõ ñåëåç³íêè ïðè ÕÑÑ. Ñòðåñ

òàêîæ ³íäóêóº çíà÷íå çíèæåííÿ åêñïðåñ³¿ ìÐÍÊ

FK506-çâ'ÿçóþ÷îãî á³ëêà 52 (FKBP52) [7]. Êð³ì

òîãî, â óìîâàõ ÕÑÑ â³äçíà÷àëîñÿ çíà÷íå çíèæå-

ííÿ åêñïðåñ³¿ ìÐÍÊ ÄÍÊ-ìåòèëòðàíñôåðàçè 3a ³

3b, òàê ñàìî ÿê ³ åêñïðåñ³¿ ìÐÍÊ ã³ñòîí-äåà-

öåò³ëàçè 2 (histone-deacetylase 2, HDAC2), à òà-

êîæ çíà÷íå çíèæåííÿ ê³ëüêîñò³ ìåòèëüîâàíî¿ ÄÍÊ

â ìàêðîôàãàõ ñåëåç³íêè. Âèçíà÷åííÿ ïðîô³ëþ

ì³êðîÐÍÊ ïîêàçàëî, ùî ñòðåñ ñïðè÷èíÿâ çíà÷íå

ï³äâèùåííÿ åêñïðåñ³¿ 9 ð³çíèõ ì³êðîÐÍÊ, 6 ç ÿêèõ

âçàºìîä³þòü ç ìÐÍÊ ðåöåïòîð³â ÃÊ, 3 - ç ìÐÍÊ

ì³íåðàëîêîðòèêî¿äíèõ ðåöåïòîð³â ³ 2 - ç ìÐÍÊ

³ììóíîô³ë³íó FKBP52. Ïðè öüîìó êîðåëÿö³éíèé

àíàë³ç ïîêàçàâ íàÿâí³ñòü ñèëüíèõ êîðåëÿö³é ì³æ

åêñïðåñ³ºþ 2 ì³êðîÐÍÊ ³ ¿õ ì³øåííþ - ìÐÍÊ ðå-

öåïòîð³â ÃÊ. Íàäëèøêîâà åêñïðåñ³ÿ ì³êðîÐÍÊ-

29b àáî ì³êðîÐÍÊ-340 ó êë³òèíàõ ë³í³¿ L929 çíà÷-

íî çíèæóº ËÏÑ-³íäóêîâàíó ã³ïåðåêñïðåñ³þ ðåöåï-

òîð³â ÃÊ. Öå ñâ³ä÷èòü, ùî åï³ãåíåòè÷íà ðåãóëÿö³ÿ

- ìåòèëþâàííÿ ÄÍÊ ³ åêñïðåñ³ÿ ì³êðîÐÍÊ - òà-

êîæ ìîæå â³ä³ãðàâàòè ïåâíó ðîëü â ³íäóêîâàí³é ñî-

ö³àëüíèì ñòðåñîì ðåçèñòåíòíîñò³ äî ÃÊ.

Íå ìåíø âàæëèâèìè åôåêòîðíèìè ãîðìîíàìè

ï³ä ÷àñ ñòðåñ-ðåàêö³¿ º ÊÕ, à Ò- ³ Â-ë³ìôîöèòè

àêòèâíî åêñïðåñóþòü β2-àäðåíåðã³÷í³ ðåöåïòîðè

(Adrb2) íà ð³çíèõ ñòàä³ÿõ äèôåðåíö³þâàííÿ. Òàê,

Sanders V.M. et al. (2012) áóëî âñòàíîâëåíî, ùî

àêòèâàö³ÿ β2AR ïîðóøóº äèôåðåíö³þâàííÿ, ïðî-

ë³ôåðàö³þ òà ôóíêö³¿ Th1-êë³òèí ó ðåçóëüòàò³ ï³ä-

âèùåííÿ êîíöåíòðàö³¿ öÀÌÔ â ë³ìôîöèòàõ, ùî

ïðèçâîäèòü äî ³íã³áóâàííÿ ïðîë³ôåðàö³¿ Ò-êë³òèí ³

çíèæåííÿ ïðîäóêö³¿ ïðîçàïàëüíèõ IË-2, IË-12,

TNF-α ³ IFN-γ ³ ñòèìóëþº âèðîáëåííÿ ïðîòè-

çàïàëüíèõ IË-10 ³ TGF-β [18]. Ð³âåíü åêñïðåñ³¿

β2AR â Th1-³ Th2-êë³òèíàõ ìîæå ðåãóëþâàòèñÿ é

åï³ãåíåòè÷íî [11]. Ç ³íøîãî áîêó, íà ëîêàëüíîìó

ð³âí³ ÊÕ ìîæóòü ïîñèëþâàòè ðåã³îíàëüíó ³ìóííó

â³äïîâ³äü, ³íäóêóþ÷è ïðîäóêö³þ IË-1, TNFα ³ IË-

8. Äàí³ äåÿêèõ äîñë³äæåíü ñâ³ä÷àòü ïðî òå, ùî

êàòåõîëàì³íè ³ àãîí³ñòè β2AR ïðèãí³÷óþòü ïðî-

ë³ôåðàö³þ Ò-êë³òèí, ³íäóêîâàíó ì³òîãåíàìè, ùî

àñîö³þºòüñÿ ç ï³äâèùåííÿì êîíöåíòðàö³¿ öÀÌÔ â

ë³ìôîöèòàõ. Ïðîë³ôåðàòèâíà â³äïîâ³äü CD8+ Ò-

êë³òèí ³íã³áóºòüñÿ á³ëüøîþ ì³ðîþ, í³æ CD4+ Ò-

êë³òèí, ùî ïîâ'ÿçàíî ç á³ëüøîþ ù³ëüí³ñòþ β2AR

íà ïîâåðõí³ CD8+ ë³ìôîöèò³â. Ò-ðåãóëÿòîðí³ ë³ì-

ôîöèòè (Treg) åêñïðåñóþòü òèðîçèíã³äðîêñèëàçè -

ôåðìåíòè, ùî îáìåæóþòü øâèäê³ñòü ñèíòåçó

ÊÕ, à âèâ³ëüíåííÿ ÊÕ ïðèçâîäèòü äî çíèæåííÿ

ïðîäóêö³¿ IË-10 ³ TGF-β Ò-ðåãóëÿòîðíèìè êë³òè-

íàìè, à, îòæå, ³ äî çìåíøåííÿ Treg-çàëåæíîãî

³íã³áóâàííÿ åôåêòîðíèõ Ò-ë³ìôîöèò³â. Ó äîñë³ä-

æåííÿõ Guereschi M.G. et al. (2013) áóëî âèÿâëåíî,

ùî ïåðåäà÷à ñèãíàë³â ÷åðåç β2AR ïîñèëþâàëà

ñóïðåñîðíó àêòèâí³ñòü Treg in vitro, ñïðèÿëà êîí-

Îðèã³íàëüí³ äîñë³äæåííÿ
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Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹2 (52), 2015

âåðñ³¿ Foxp3--êë³òèí â Foxp3+ ³íäóö³áåëüí³ iTreg

êë³òèíè. Êð³ì òîãî, â Treg êë³òèíàõ β2AR-ñèã-

íàë³çàö³ÿ çá³ëüøóâàëà åêñïðåñ³þ íåãàòèâíî¿ êî-

ñòèìóëÿòîðíî¿ ìîëåêóëè CTLA-4 [5]. Òîìó âèÿâ-

ëåíå íàìè â ðîáîò³ çíèæåííÿ ð³âíÿ åêñïðåñ³¿

ìÐÍÊ β2AR ìîæå ÷àñòêîâî ïîÿñíèòè ïðè÷èíó

äåô³öèòó ñóïðåñîðíî¿ ñèãíàë³çàö³¿, êð³ì ðåçèñ-

òåíòíîñò³ äî ÃÊ.

Ââåäåííÿ àãîí³ñòà β2AR ó äåíäðèòí³ êë³òèíè,

ñòèìóëüîâàí³ ì³êðîáíèìè ìóðàì-äèïåïòèäàìè

÷åðåç àêòèâàö³þ ðåöåïòîð³â âðîäæåíîãî ³ìó-

í³òåòó NOD2 ³ TLR-2, ³íäóêóâàëî Ò-êë³òèííå äè-

ôåðåíö³þâàííÿ â íàïðÿìêó Th17, àëå íå Th1, à

ñï³ââ³äíîøåííÿ Th17/Th1 êë³òèí áóëî çá³ëüøåíèì.

Öå â³äïîâ³äàº ³ íàøèì ðåçóëüòàòàì ùîäî çðîñ-

òàííÿ ð³âíÿ ìÐÍÊ îñíîâíîãî Th17-çàëåæíîãî öè-

òîê³íó IË-17à [10]. Êð³ì òîãî, àêòèâàö³ÿ β2AR íà

ìàêðîôàãàõ TLR-4-çàëåæíèì øëÿõîì ñïðè÷èíÿº

³íäóêö³þ NF-kB, ùî ðåãóëþº åêñïðåñ³þ ãåí³â óñ³õ

îñíîâíèõ ïðîçàïàëüíèõ öèòîê³í³â [9].

Âèÿâëåíà íàìè òðàíñêð³ïö³éíà ³íäóêö³ÿ ãåí³â

ïðîçàïàëüíèõ öèòîê³í³â IË-1β ³ IË-17à, à òàêîæ

Nlrp3-³íôëàìàñîìè â³äïîâ³äàº ö³ëîìó ðÿäó êë³-

í³÷íèõ ñïîñòåðåæåíü, ÿê³ ïîêàçàëè, ùî ÕÑÑ ð³çíî¿

ïðèðîäè, âêëþ÷àþ÷è ñîö³àëüíó ³çîëÿö³þ, âòðàòó

áëèçüêèõ ðîäè÷³â, íèçüêèé ñîö³àëüíî-åêîíîì³÷íèé

ñòàòóñ, çàãðîçëèâèé æèòòþ ä³àãíîç òà ³íøå çá³ëü-

øóº åêñïðåñ³þ ïðîçàïàëüíèõ ãåí³â â ³ìóííèõ êë³-

òèíàõ (íàïðèêëàä, IË1β, IË6, IË8, IË17À, TNFα)

òà çìåíøóº åêñïðåñ³þ ãåí³â, çàëó÷åíèõ äî âðîä-

æåíèõ ïðîòèâ³ðóñíèõ â³äïîâ³äåé (IFNB, IFIs, MX,

OAS) [1]. Òàê, Powell D. et al. (2013), âèâ÷àþ÷è

òðàíñêðèïòîì ëþäåé â óìîâàõ ÕÑÑ, âèÿâèâ ð³çêå

ïîñèëåííÿ àêòèâíîñò³ ãåí³â-òðàíñêðèïö³éíèõ ðå-

ãóëÿòîð³â çàïàëåííÿ â ëåéêîöèòàõ (òàêèõ ÿê PU.1,

IË17À, NF-êB, EGR1, MZF1, NRF2) [17]. Õàðàê-

òåðíî, ùî íèçüêèé ñîö³àëüíèé ñòàòóñ ³ ïðîæè-

âàííÿ â íåñïðèÿòëèâèõ óìîâàõ ó ðàííüîìó â³ö³

çíèæóº ãëþêîêîðòèêî¿äíó ³ çá³ëüøóº ïðîçàïàëüíó,

çîêðåìà NF-êB-çàëåæíó ñèãíàë³çàö³þ [15].

Nlrp3-³íôëàìàñîìà ÷åðåç ïðîäóêö³þ IË-1β ³

IË-18 â³ä³ãðàº âàæëèâó ðîëü ó ðîçâèòêó çàïàëüíèõ

çàõâîðþâàíü, à âïëèâàþ÷è íà äèôåðåíö³þâàííÿ

òàêèõ ñóáïîïóëÿö³é CD4+ T-êë³òèí ÿê Th1, Th2,

Th17 ³Treg - ³ â ³íäóêö³¿ àäàïòèâíîãî ³ìóí³òåòó

[14]. Îòðèìàí³ íàìè ðåçóëüòàòè îïîñåðåäêîâàíî

ï³äòâåðäæóþòüñÿ äàíèìè ö³ëîãî ðÿäó ³íøèõ äîñ-

ë³äíèê³â. Òàê, Gris D. et al. (2010) íà ìèøà÷³é

ìîäåë³ åêñïåðèìåíòàëüíîãî àâòî³ìóííîãî åíöå-

ôàëîì³ºë³òó ïîêàçàâ çíà÷íå çðîñòàííÿ ð³âíÿ åêñï-

ðåñ³¿ ìÐÍÊ NLRP3, à NLRP3-äåô³öèòí³ ìèø³ äå-

ìîíñòðóþòü ð³çêå çíèæåííÿ òÿæêîñò³ çàõâîðþâà-

ííÿ [4]. Ïîñèëåííÿ åêñïðåñ³¿ ìÐÍÊ NLRP3 áóëî

ïîêàçàíî ³ ïðè çàïàëåíí³ òîíêîãî êèøå÷íèêó, à

òàêîæ íà ìîäåëÿõ êîë³òó [2], à â äîñë³äæåíí³

Meng et al. (2010) ïðè àíàë³ç³ CD4+ Ò-êë³òèííî¿

â³äïîâ³ä³ ó ìèøåé ó ðåçóëüòàò³ ã³ïåðàêòèâàö³¿

NLRP3 ñïîñòåð³ãàëè ñóòòºâå çì³ùåííÿ áàëàíñó

Th1/Th17 â á³ê Th17 â³äïîâ³ä³ [13].

Âèñíîâêè

Ðîçâèòîê ñòðåñó ïðèçâîäèòü äî çíà÷íîãî çíè-

æåííÿ ð³âíÿ åêñïðåñ³¿ ìÐÍÊ Nr3c1 ³ Adrβ2-ðå-

öåïòîð³â â ³ìóííèõ êë³òèíàõ, ùî, â³äïîâ³äíî, í³-

âåëþº ³ìóíîñóïðåñèâí³ åôåêòè ÃÊ. ÕÑÑ òàêîæ

ñóïðîâîäæóºòüñÿ îäíîñïðÿìîâàíîþ äèíàì³êîþ

çðîñòàííÿ òðàíñêðèïö³éíî¿ àêòèâíîñò³ ãåí³â ïðî-

çàïàëüíèõ öèòîê³í³â IË-1β, IË-17à òà Nlrp3-

³íôëàìàñîìè â ÊÀËÒ ùóð³â, á³ëüø âèðàçíîþ ó

âèïàäêó ÕÑÑ1. Öå, â ñâîþ ÷åðãó, âïëèâàº íà õà-

ðàêòåð äèôåðåíö³þâàííÿ ë³ìôîöèò³â ó êèøå÷íèêó

³ ìîæå áóòè òðèãåðîì ðîçâèòêó çàïàëüíèõ òà àâ-

òî³ìóííèõ çàõâîðþâàíü.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Çíà÷íèé ³íòåðåñ ñòàíîâèòü ïîäàëüøå âèâ÷åííÿ

òðàíñêðèïö³éíî¿ àêòèâíîñò³ ãåí³â-ðåãóëÿòîð³â ³ìó-

ííî¿ â³äïîâ³ä³ â ÊÀËÒ.
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ÈÇÌÅÍÅÍÈß ÒÐÀÍÑÊÐÈÏÖÈÎÍÍÎÉ
ÀÊÒÈÂÍÎÑÒÈ ÃÅÍÎÂ NR3C1 È ADRΒ2-

ÐÅÖÅÏÒÎÐÎÂ, ÏÐÎÂÎÑÏÀËÈÒÅËÜÍÛÕ
ÖÈÒÎÊÈÍÎÂ È NLRP3-ÈÍÔËÀÌÌÀÑÎÌÛ Â

ÊÈØÅ×ÍÎ-ÀÑÑÎÖÈÈÐÎÂÀÍÍÎÉ ËÈÌÔÎÈÄÍÎÉ
ÒÊÀÍÈ ÊÐÛÑ Â ÓÑËÎÂÈßÕ ÕÐÎÍÈ×ÅÑÊÎÃÎ

ÑÎÖÈÀËÜÍÎÃÎ ÑÒÐÅÑÑÀ

È.À.Òîïîë, À.Í.Êàìûøíûé

Ðåçþìå. Â ýêñïåðèìåíòå èññëåäîâàëîñü âëèÿíèå õðî-
íè÷åñêîãî ñîöèàëüíîãî ñòðåññà (ÕÑÑ) íà óðîâåíü ýêñï-
ðåññèè ìÐÍÊ Nr3c1 è Adrβ2-ðåöåïòîðîâ, ïðîâîñïà-
ëèòåëüíûõ öèòîêèíîâ è Nlrp3-èíôëàììàñîìû èììóííûìè
êëåòêàìè êèøå÷íî-àññîöèèðîâàííîé ëèìôîèäíîé òêàíè
(ÊÀËÒ) ó êðûñ. Âûäåëåíèå òîòàëüíîé ÐÍÊ ïðîâîäèëè ñ
ïîìîùüþ "Trizol RNA Prep100" (Èçîãåí Lab., LTD, Ðîññèÿ);
äëÿ ïðîâåäåíèÿ îáðàòíîé òðàíñêðèïöèè è ïîëó÷åíèÿ êÄÍÊ
èñïîëüçîâàëè íàáîð ÎÒ-1 "Ñèíòîë" (Ðîññèÿ). Äëÿ îïðå-
äåëåíèÿ óðîâíÿ ýêñïðåññèè ìÐÍÊ ãåíîâ Nr3c1, Adrβ2, IL-
1β, IL-17à è Nlrp3 ïðîâîäèëè ÎÒ-ÏÖÐ â ðåàëüíîì âðåìåíè
íà àìïëèôèêàòîðå CFX96 ™ Real-Time PCR Detection
Systems ("Bio-Rad Laboratories, Inc.", ÑØÀ). Îòíîñèòåëüíûé
óðîâåíü ýêñïðåññèè âûøåóêàçàííûõ ãåíîâ îöåíèâàëè ïî
ìåòîäó  

ΔΔ
Ct, íîðìàëèçóÿ ïî ðåôåðåíñ-ãåíó GAPDH.

Óñòàíîâëåíî, ÷òî ðàçâèòèå ÕÑÑ ïðèâîäèëî ê çíà÷è-
òåëüíîìó ñíèæåíèþ ñîäåðæàíèÿ ìÐÍÊ èññëåäóåìûõ ãåíîâ
Nr3c1 è Adrβ2, à òàêæå ñîïðîâîæäàëîñü òðàíñêðèïöèîííîé
èíäóêöèåé ãåíîâ ïðîâîñïàëèòåëüíûõ öèòîêèíîâ ÈË-1β è
ÈË-17à è Nlrp3-èíôëàììàñîìû â ÊÀËÒ êðûñ. Ýòî, â ñâîþ
î÷åðåäü, ìîæåò ñóùåñòâåííî ïîâëèÿòü íà áàëàíñ ñóá-
ïîïóëÿöèé Ò-êëåòîê è èíèöèèðîâàòü ðàçâèòèå âîñïà-
ëèòåëüíûõ è àóòîèììóííûõ çàáîëåâàíèé.

Êëþ÷åâûå ñëîâà: õðîíè÷åñêèé ñîöèàëüíûé ñòðåññ,
Nr3c1, Adrβ2, ÈË-1β, ÈË-17à, Nlrp3.

CHANGES IN TRANSCRIPTIONAL ACTIVITY OF
GENES NR3C1 AND ADRΒ2-RECEPTORS, PRO-

INFLAMMATORY CYTOKINES AND NLRP3-
INFLAMMASOME IN GUT-ASSOCIATED LYMPHOID

TISSUE OF RATS UNDER CHRONIC SOCIAL STRESS

I. A.Topol , A. M.Kamyshny

The aim of research. It is investigated the mRNA expres-
sion levels of NR3C1, Adrβ2, pro-inflammatory cytokines IL-
1β, IL-17à and Nlrp3 - inflammasome in gut-associated lym-
phoid tissue (GALT) under CSS in Wistar rats.

Materials and methods. Researchers have been conducted
on 45 rats (female) of Wistar line, which were divided on 3 ex-
perimental groups: control rats (group 1); rats, which were mod-
eled CSS1 by means of three weeks social isolation and prolong
psychoemotional influence (group 2); rats, which having CSS 2
modeling by means of keeping animals in over populated cages
with every day change of grouping (group 3). To determine the
level of mRNA NR3C1, Adrβ2, IL-1β, IL-17à and Nlrp3 expres-
sion was performed RT-PCR in real-time by thermocycler
CFX96™ Real-Time PCR Detection Systems ("Bio-
RadLaboratories, Inc", USA). Internal standard such as rat refer-
ence gene GAPDH were used to normalise mRNA levels be-
tween NR3C1 and Adrβ2 for an exact comparison of mRNA
transcription level. The relative level of gene expression were
studied with mouse reference genes GAPDH by the method

ΔΔ
Ct. Statistical analysis were conducted using available software

"Bio-Rad ÑFX Manager 3.1" (Bio-Rad, USA).
Results. Research of Adrβ2, Nr3c1, IL-1β, IL-17à and

Nlrp3 expression in GALT of ileum showed that the develop-
ment of CSS led to a significant decrease in mRNA content of
Nr3c1 and Adrβ2 genes (Nr3c1 - 3.1 fold (p <0.05) in CSS1 and
10 fold (p <0.01) in CSS2; Adrβ2 - 12.5 fold (p <0.02) in CSS1
and 10.1 fold (p <0.01) in the case CSS2), while IL-1β, IL-17à
and Nlrp3 expression was a significant increased (IL-1β (6 fold
(p <0.05) at ÑSS1 and 2.8 fold (p <0.05) at ÑSS2); IL-17A (2.3
fold (p <0.05) at ÑSS1 and 50% (p <0.05) at ÑSS2; Nlrp3 (17
fold (p <0.05) at ÑSS1 and 2.2-fold (p <0.05) at ÑSS2) com-
pared with control group of rats.

Conclusion. Thus, the development of chronic social stress
was associated with decreased Nr3c1 and Adrb2 expression lev-
els, while IL-1β, IL-17à, Nlrp3 genes transcriptional activity was
increased. This, in turn, can significantly to influence the balance
of pro-and anti-inflammatory subsets of T cells and initiate the
development of IBD and AID.

Key words: chronic social stress, GALT, Nr3c1, Adrb2, IL-
1β, IL-17à, Nlrp3.
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