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volume (SV) by 20–23%% on 15–30th minutes of myocardial ischemia. At the same time 

significant increase of cardiac index (CI) by 26–22%% (15th and 30th minutes of myo-

cardial ischemia correspondingly) was recorded as compared with the group of untreated 

animals as well as increase of stroke volume index (SVI) by 37% and 22% at the proper 

moments of registration. «Gipertril» and metoprolol influenced with different intensity 

on minute blood volume (MBV) in AMI. In AMI experimental group, which received me-

toprolol, significant decrease of MBV was observed as compared with the control group 

data on 15th and 30th minutes of the experiment (by 27% and 29% correspondingly). 

Animals with AMI which received «Gipertril» did not show significant MBV changes as 

compared with untreated animals (tendency to decrease).

Introduction of «Gipertril» to AMI animals resulted in normalization of heart activity 

increasing the values of left ventricular work index (LVSI) and left ventricular stroke 

work index (LVSWI) during 30 minutes of the experiment in measures of 38,6–51%% 

and 53,3–62,4%% correspondingly. Introduction of metoprolol to AMI animals resulted in 

depression of LVSI as compared with the control group. LVSWI in AMI animals against 

background of metoprolol administration was on average by 26% lower than in the control 

group and by 55–57%% lower than value in intact animals. Introduction of «Gipertril» 

under AMI resulted also in normalization of such parameter of heart functional activity 

as left ventricle pressure, increasing it up to the healthy animals’ values. The reference 

medication metoprolol did not influence significantly on this value.

Cardioprotective action of the reference medication «Metoprolol» (10 mg/kg) is con-

nected generally with diminishing of pre-loading on the heart.

Key words: gipertril, myocardial ischemia, cardio- and system hemodynamics, car-

dioprotection.
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Ñòàòåâ³ îñîáëèâîñò³ ìåõàí³çì³â âïëèâó áëîêàòîð³â 

àäðåíî- ³ õîë³íîðåöåïòîð³â íà òâàðèí

ïðè ðîçâèòêó àäðåíàë³íîâîãî óðàæåííÿ ñåðöÿ

çà ð³çíèõ òèï³â ïîãîäè

Çì³íè êë³ìàòó íà Çåìë³ ñïðè÷èíþþòü çðîñòàííÿ çàõâîðþâàíîñò³ 
òà ñìåðòíîñò³ ñåðåä íàñåëåííÿ. Îäí³ â÷åí³ ïîÿñíþþòü öå çá³ëüøåííÿì 
òåìïåðàòóðè íàâêîëèøíüîãî ñåðåäîâèùà, ³íø³ – çì³íàìè áàðîìåòðè÷-
íîãî òèñêó, âîëîãîñò³, ïîðèâàìè â³òðó, çíèæåííÿì ïàðö³àëüíîãî òèñêó 
êèñíþ [8-11]. Çíà÷íî ïîòåðïàþòü â³ä ïåðåïàä³â òåìïåðàòóðè õâîð³ ç 
ñåðöåâî-ñóäèííîþ ïàòîëîã³ºþ, çàõâîðþâàííÿìè øëóíêîâî-êèøêîâîãî 
òðàêòó. Ç ë³êóâàëüíîþ ìåòîþ âîíè ïðèéìàþòü áëîêàòîðè àäðåíî- ÷è 
õîë³íîðåöåïòîð³â, ÿê³ ³íîä³ äàþòü íåáàæàíèé åôåêò. Òàêîæ çðîñòàº 
ê³ëüê³ñòü ñòðåñ³â, ÿê³ ïðèçâîäÿòü äî íàäì³ðíîãî âèä³ëåííÿ êàòåõîëà-
ì³í³â, çá³ëüøåííÿ ÷óòëèâîñò³ îðãàí³çìó äî íèõ ïðè çì³íàõ ïîãîäè. 
Ìåòà ðîáîòè – âèâ÷èòè ìåõàí³çìè âïëèâó àäðåíî- ³ õîë³íîáëîêàòîð³â 
ïðè ä³¿ àäðåíàë³íó çà ², ²² ³ ²²² òèï³â ïîãîäè.

Ìåòåð³àëè ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ ïðîâåäåíî íà á³ëèõ 
áåçïîðîäíèõ ùóðàõ-ñàìöÿõ (n=166) ³ ñàìèöÿõ (n=159) â³êîì 3,5–5 
ì³ñÿö³â. Ðåºñòðóâàëè åëåêòðîêàðä³îãðàìè â êîíòðîë³ ÷åðåç 30 õâ ï³ñ-
ëÿ ââåäåííÿ òâàðèíàì àíàïðèë³íó ÷è àòðîï³íó, ÷åðåç 30, 60 ³ 180 õâ 
ï³ñëÿ ââåäåííÿ àäðåíàë³íó. Âèâ÷àëè âàð³àáåëüí³ñòü ñåðöåâîãî ðèòìó, 
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âèçíà÷àëè [1] ìîäó (Ìî, ìñ), àìïë³òóäó ìîäè (ÀÌî,%), âàð³àö³éíèé 
ðîçìàõ (Õ, ìñ).

Àäðåíàë³íîâå óðàæåííÿ ñåðöÿ ñïðè÷èíþâàëè îäíîðàçîâèì âíóòð³ø-
íüîî÷åðåâèííèì ââåäåííÿì 0,18%-ãî ðîç÷èíó àäðåíàë³íó ã³äðîòàð-
òðàòó (“Àäðåíàë³í-Äàðíèöÿ”, Óêðà¿íà) ç ðîçðàõóíêó 0,5 ìã/êã ìàñè 
ò³ëà òâàðèíè [3]. Äëÿ áëîêàäè -àäðåíîðåöåïòîð³â âíóòð³øíüîî÷åðå-
âèííî ââîäèëè ðîç÷èí àíàïðèë³íó (“Çäîðîâ’ÿ”, Óêðà¿íà) ç ðîçðàõóíêó 
1,5 ìã/êã ìàñè ò³ëà òâàðèíè [7]. Áëîêóâàííÿ Ì-õîë³íîðåöåïòîð³â 
çä³éñíþâàëè âíóòð³øíüîì’ÿçîâèì óâåäåííÿì 0,1%-ãî ðîç÷èíó àòðî-
ï³íó ñóëüôàòó (“Äàðíèöÿ”, Óêðà¿íà) ç ðîçðàõóíêó 1 ìã/êã ìàñè ò³ëà 
òâàðèíè [6].

Äîñë³äæåííÿ ïðîâåäåíî çà ², ²² ³ ²²² òèï³â ïîãîäè. Äëÿ âèçíà÷åííÿ 
òèï³â ïîãîäè âèêîðèñòîâóâàëè òàê³ õàðàêòåðèñòèêè [5]:

² òèï ïîãîäè – óìîâè àíòèöèêëîíó, ñïîñòåð³ãàºòüñÿ ð³âíèé õ³ä 
ìåòåîåëåìåíò³â; ïðîòÿãîì äîáè çì³íè àòìîñôåðíîãî òèñêó íå ïåðåâè-
ùóþòü 3,75 ìì ðò.ñò., ñåðåäíüî¿ òåìïåðàòóðè ïîâ³òðÿ –3 îÑ, øâèäêîñò³ 
ðóõó ïîâ³òðÿ 5 ì/ñ; â³äíîñíà âîëîã³ñòü ïîâ³òðÿ ñòàíîâèòü 55…70%, 
õìàðí³ñòü ìàëà, îïàäè â³äñóòí³;

²² òèï ïîãîäè õàðàêòåðèçóºòüñÿ äîáîâèìè çì³íàìè àòìîñôåðíîãî 
òèñêó íà (3,75…7,5) ìì ðò.ñò. ³ ñåðåäíüî¿ òåìïåðàòóðè ïîâ³òðÿ íà 
5…10 îÑ; â³äíîñíà âîëîã³ñòü ïîâ³òðÿ ñòàíîâèòü 60…85%, ìîæëèâà 
ñëàáêà öèêëîí³÷íà àêòèâí³ñòü;

²²² òèï ïîãîäè ïðîÿâëÿºòüñÿ øâèäêèìè çì³íàìè õîäó ìåòåîåëå-
ìåíò³â, ïðîòÿãîì äîáè êîëèâàííÿ àòìîñôåðíîãî òèñêó ïåðåâèùóþòü 
7,5 ìì ðò. cò., ãðàä³ºíò çì³íè ñåðåäíüî¿ òåìïåðàòóðè ïîâ³òðÿ –10…15 îÑ; 
â³äíîñíà âîëîã³ñòü ïîâ³òðÿ ñòàíîâèòü 85…100%, õìàðí³ñòü ó âåðõí³õ 
øàðàõ àòìîñôåðè 10 áàë³â, âèðàæåíà õìàðí³ñòü ó íèæí³õ øàðàõ, çíà÷í³ 
îïàäè, øâèäê³ñòü â³òðó ïîíàä 12…15 ì/ñ. ²²² òèï ïîãîäè õàðàêòåðèçó-
ºòüñÿ çíèæåííÿì â³äñîòêà êèñíþ â àòìîñôåð³ òà º íàéíåñïðèÿòëèâ³øèì 
äëÿ õâîðèõ ³ç ñåðöåâî-ñóäèííîþ ïàòîëîã³ºþ [4];

IV òèï ïîãîäè äëÿ òåðèòîð³¿ îáëàñò³ íå òðàïëÿºòüñÿ.
Äàí³ ïðî òèï ïîãîäè îòðèìóâàëè ç³ çâåäåíü îáëàñíî¿ ìåòåîðîëî-

ã³÷íî¿ ñòàíö³¿, ïîïåðåäíüî âèâ÷àëè ìîæëèâèé õ³ä ìåòåîåëåìåíò³â ç 
²íòåðíåòó (http://www.gismeteo.ru/towns/33415.htm).

Óñ³ âòðó÷àííÿ òà çàá³é ùóð³â ïðîâîäèëè, äîòðèìóþ÷èñü ïðèíöèï³â 
“ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñ-
òîâóþòüñÿ äëÿ åêñïåðèìåíòàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëåé” (Ñòðàñ-
áóðã, 1985), óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè 
(Êè¿â, 2001) [2].

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïðè ââåäåíí³ àäðåíà-
ë³íó íà òë³ ä³¿ àíàïðèë³íó ñïîñòåð³ãàëàñÿ ñìåðòí³ñòü òâàðèí, ÿêà 
çàëåæàëà â³ä ñòàò³ ³ òèïó ïîãîäè. Çà íàéá³ëüø õàðàêòåðíîãî äëÿ 
Òåðíîïîëÿ ²² òèïó ïîãîäè ñìåðòíîñò³ ñåðåä òâàðèí íå áóëî. Î÷å-
âèäíî, òâàðèíè ïðèñòîñóâàëèñÿ äî íüîãî. Ñìåðòí³ñòü ñåðåä ñàìèöü 
çà ² òèïó ïîãîäè ³ ñåðåä ñàìö³â çà ²²² òèïó ïîãîäè çàðåºñòðîâàíà 
÷åðåç 10...15 õâ ï³ñëÿ ââåäåííÿ àäðåíàë³íó, ñåðåä ñàìèöü çà ²²² 
òèïó ïîãîäè – ÷åðåç 1 ãîä ï³ñëÿ ³í’ºêö³¿ àäðåíàë³íó. Äëÿ ç’ÿñóâàííÿ 
ìåõàí³çì³â ïîøêîäæóâàëüíîãî âïëèâó àäðåíàë³íó íà òë³ áëîêàäè 
áåòà-àäðåíîðåöåïòîð³â áóëî ïðîàíàë³çîâàíî çì³íè ïîêàçíèê³â êàð-
ä³î³íòåðâàëîãðàô³¿ (òàáë. 1, 2).
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Òàáëèöÿ 1

Ïîêàçíèêè âàð³àö³éíî¿ êàðä³î³íòåðâàëîìåòð³¿ ó ùóð³â-ñàìö³â ïðè ðîçâèòêó 
àäðåíàë³íîâîãî óðàæåííÿ ñåðöÿ íà òë³ ä³¿ àíàïðèë³íó çà ², ²² ³ ²²² òèï³â ïîãîäè

Óìîâè
äîñë³äæåííÿ

Ïîêàçíèê

Ìî ÀÌî Õ

² òèï ïîãîäè

Êîíòðîëü 0,1101±0,0010 34,50±1,08 0,0075±0,0004

30 õâ àíàïðèë³í 0,1318±0,0031& 30,00±1,70& 0,0084±0,0004

30 õâ àäðåíàë³í 0,1525±0,0044&,# 31,70±2,63 0,0100±0,0012&

60 õâ àäðåíàë³í 0,1567±0,0086&,# 31,10±2,05 0,0108±0,0008&,#

180 õâ àäðåíàë³í 0,1608±0,0204& 32,50±2,69 0,0084±0,0010

²² òèï ïîãîäè

Êîíòðîëü 0,1130±0,0009 31,84±1,38 0,0083±0,0005

30 õâ àíàïðèë³í 0,1500±0,0031& 24,71±2,47& 0,0106±0,0006&

30 õâ àäðåíàë³í 0,1597±0,0044& 28,43±2,74 0,0073±0,0007#

60 õâ àäðåíàë³í 0,1557±0,0039& 31,86±1,79# 0,0063±0,0004&,#

180 õâ àäðåíàë³í 0,1504±0,0047& 36,43±1,59&,# 0,0069±0,0005&,#

²²² òèï ïîãîäè

Êîíòðîëü 0,1155±0,0009 31,33±1,14 0,0087±0,0004

30 õâ àíàïðèë³í 0,1308±0,0020& 23,50±2,08& 0,0134±0,0010&

30 õâ àäðåíàë³í 0,1462±0,0042&,# 26,87±1,87& 0,0131±0,0013&

60 õâ àäðåíàë³í 0,1527±0,0053&,# 30,25±2,99 0,0114±0,0009&

180 õâ àäðåíàë³í 0,1390±0,0068& 25,87±2,50& 0,0114±0,0016

Ïðèì³òêè: & – äîñòîâ³ðí³ñòü ð³çíèö³ ïîð³âíÿíî ç êîíòðîëåì; # – äîñòîâ³ðí³ñòü ð³ç-
íèö³ ïîð³âíÿíî ç ââåäåííÿì àíàïðèë³íó

Ó ãðóïàõ ç³ ñìåðòí³ñòþ ñåðåä òâàðèí ñïîñòåð³ãàþòüñÿ çíà÷í³ 
â³äõèëåííÿ ïîêàçíèê³â Ìî, Õ. Íàïðèêëàä, çà ² òèïó ïîãîäè ó ñà-
ìèöü ï³ñëÿ ââåäåííÿ àíàïðèë³íó àêòèâí³ñòü ïàðàñèìïàòè÷íî¿ ëàíêè 
àâòîíîìíî¿ íåðâîâî¿ ñèñòåìè (ÀÍÑ) çðîñëà íà 67,87% (p<0,01), à 
÷åðåç 30 õâ ï³ñëÿ ³í’ºêö³¿ àäðåíàë³íó âîíà çá³ëüøèëàñÿ ïîð³âíÿíî 
ç êîíòðîëåì íà 23,53% (p>0,05). Ãóìîðàëüí³ ñèìïàòè÷í³ âïëèâè 
íà ä³ÿëüí³ñòü ñåðöÿ çìåíøèëèñÿ â³äïîâ³äíî íà 38,33% (p<0,001) 
³ 45,16% (p<0,001). Îòæå, ñïîñòåð³ãàºòüñÿ çíà÷íå çðîñòàííÿ ïàðà-
ñèìïàòè÷íî¿ ðåãóëÿö³¿, ÿêå áóëî âèðàæåíå á³ëüøå, í³æ çíèæåííÿ 
ñèìïàòè÷íèõ âïëèâ³â.

Çà ²²² òèïó ïîãîäè ó ñàìö³â ï³ñëÿ ââåäåííÿ àíàïðèë³íó ïîêàçíèê 
Õ çð³ñ íà 53,21% (p<0,01), ÷åðåç 30 õâ ï³ñëÿ ³í’ºêö³¿ àäðåíàë³íó 
ïîð³âíÿíî ç êîíòðîëåì â³í çàëèøàâñÿ á³ëüøèì íà 50,07% (p<0,002). 
Çíà÷åííÿ Ìî çðîñëî â³äïîâ³äíî íà 13,25% (p<0,001) ³ 26,63% 
(p<0,001). Îòæå, ó ñàìö³â òàêîæ çíà÷íî ïîñèëèëàñÿ õîë³íåðã³÷íà 
ðåãóëÿö³ÿ. Â îáîõ âèïàäêàõ êîëèâàííÿ áóëè ð³çêèìè, â³äõèëåííÿ 
ôóíêö³îíóâàííÿ ïàðàñèìïàòè÷íî¿ ëàíêè ÀÍÑ ï³ñëÿ ââåäåííÿ àíà-
ïðèë³íó ñòàíîâèëè ïîíàä 50% âèõ³äíèõ äàíèõ. Òîáòî ùå äî ââå-
äåííÿ àäðåíàë³íó ñïîñòåð³ãàëîñÿ çíà÷íå çá³ëüøåííÿ õîë³íåðã³÷íèõ 
âïëèâ³â íà ñåðöå. ²í’ºêö³ÿ àäðåíàë³íó, î÷åâèäíî, ïîòåíö³þâàëà ä³þ 
àíàïðèë³íó, ñïðè÷èíèëà ùå á³ëüøó áðàäèêàðä³þ ³ çóïèíêó ñåðöÿ.
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Òàáëèöÿ 2 

Ïîêàçíèêè âàð³àö³éíî¿ êàðä³î³íòåðâàëîìåòð³¿ ó ùóð³â-ñàìèöü ïðè ðîçâèòêó 
àäðåíàë³íîâîãî óðàæåííÿ ñåðöÿ íà òë³ ä³¿ àíàïðèë³íó çà ², ²² ³ ²²² òèï³â ïîãîäè

Óìîâè
äîñë³äæåííÿ

Ïîêàçíèê

Ìî ÀÌî Õ

² òèï ïîãîäè

Êîíòðîëü 0,1129±0,0009 30,70±1,09 0,0087±0,0004

30 õâ àíàïðèë³í 0,1546±0,0045& 25,00±3,36 0,0139±0,0016&

30 õâ àäðåíàë³í 0,1639±0,0055& 28,71±5,47 0,0111±0,0021

60 õâ àäðåíàë³í 0,1676±0,0058& 25,86±3,27 0,0111±0,0019

180 õâ àäðåíàë³í 0,1776±0,0158& 30,00±5,26 0,0107±0,0015

²² òèï ïîãîäè

Êîíòðîëü 0,1137±0,0010 31,39±1,19 0,0080±0,0005

30 õâ àíàïðèë³í 0,1530±0,0024& 19,60±1,51& 0,0122±0,0013&

30 õâ àäðåíàë³í 0,1605±0,0044& 22,50±2,06& 0,0107±0,0013

60 õâ àäðåíàë³í 0,1633±0,0038&,# 27,20±2,28# 0,0097±0,0011

180 õâ àäðåíàë³í 0,1503±0,0038& 29,90±2,15# 0,0081±0,0018

²²² òèï ïîãîäè

Êîíòðîëü 0,1109±0,0009 30,55±1,13 0,0082±0,0003

30 õâ àíàïðèë³í 0,1477±0,0032& 25,11±2,85 0,0098±0,0013

30 õâ àäðåíàë³í 0,1587±0,0043&,# 24,75±2,76 0,0112±0,0012&

60 õâ àäðåíàë³í 0,1539±0,0028& 32,00±2,91 0,0069±0,0007#

180 õâ àäðåíàë³í 0,1540±0,0057& 34,75±2,55# 0,0064±0,0005&,#

Ïðèì³òêè: & – äîñòîâ³ðí³ñòü ð³çíèö³ ïîð³âíÿíî ç êîíòðîëåì; # – äîñòîâ³ðí³ñòü ð³ç-
íèö³ ïîð³âíÿíî ç ââåäåííÿì àíàïðèë³íó

Ó ñàìèöü çà ²²² òèïó ïîãîäè çðîñòàëà, à ïîò³ì çíèæóâàëàñÿ àê-
òèâí³ñòü ïàðàñèìïàòè÷íî¿ ëàíêè ÀÍÑ íà ñåðöåâó ä³ÿëüí³ñòü. Ï³ñëÿ 
ââåäåííÿ àíàïðèë³íó çíà÷åííÿ Õ çá³ëüøèëèñÿ ïîð³âíÿíî ç êîíòð-
îëåì íà 21,85% (p>0,05), ÷åðåç 30 õâ ï³ñëÿ ââåäåííÿ àäðåíàë³íó – íà 
37,08% (p<0,02). ×åðåç 1 ãîä ï³ñëÿ ââåäåííÿ àäðåíàë³íó ïîêàçíèêè 
çíèçèëèñÿ ïîð³âíÿíî ç êîíòðîëåì íà 16,23% (p>0,05), ÷åðåç 3 ãîä – 
íà 22,32% (p<0,01). Çíà÷åííÿ Ìî ó äîñë³äæóâàí³ ïåð³îäè áóëè á³ëüø³ 
çà êîíòðîëüí³ â³äïîâ³äíî íà 31,41% (p<0,001); 43,13% (p<0,001); 
38,73% (p<0,001); 38,85% (p<0,001). Ñìåðòí³ñòü ó ö³é ãðóï³ òâàðèí 
íàñòàëà ÷åðåç 1 ãîä ï³ñëÿ ââåäåííÿ àäðåíàë³íó ³ ïîêàçíèê Õ çíè-
æóâàâñÿ íà 53,31% ó ïðîì³æêó ì³æ 30 ³ 60 õâ ï³ñëÿ éîãî ââåäåííÿ. 
Îòæå, ð³çêå çíèæåííÿ ïîíàä 50% âàãóñíèõ âïëèâ³â íà ä³ÿëüí³ñòü 
ñåðöÿ ñïðè÷èíþâàëî çàãèáåëü òâàðèí.

Î÷åâèäíî, ùî ñèëüíå çðîñòàííÿ ÷è çíèæåííÿ õîë³íåðã³÷íèõ ìå-
õàí³çì³â ðåãóëÿö³¿ ó ùóð³â çóìîâëþº ð³çêî âèðàæåíèé àâòîíîìíèé 
äèñáàëàíñ òà çàãèáåëü òâàðèí. Ìîæëèâî, çà öèõ óìîâ õâîðèì, ÿê³ 
âæèâàþòü áåòà-àäðåíîáëîêàòîðè, ïîòð³áíî óíèêàòè ñòðåñ³â ³ çìåíøó-
âàòè äîçó ïðåïàðàòó, îñê³ëüêè ðåöåïòîðè ñòàþòü ÷óòëèâ³øèìè äî íèõ.

Ïðè áëîêàä³ Ì-õîë³íîðåöåïòîð³â ñìåðòí³ñòü ñïîñòåð³ãàºòüñÿ ò³ëüêè 
ó ñàìö³â çà ²²² òèïó ïîãîäè ÷åðåç 10…15 õâ ï³ñëÿ ââåäåííÿ àäðåíà-
ë³íó. Ïðè àíàë³ç³ ïîêàçíèê³â àâòîíîìíî¿ ðåãóëÿö³¿ ñåðöåâîãî ðèòìó 
âèÿâëåíî ïåâí³ îñîáëèâîñò³ (òàáë. 3).
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Òàáëèöÿ 3

Ïîêàçíèêè âàð³àö³éíî¿ êàðä³î³íòåðâàëîìåòð³¿ ó ùóð³â-ñàìö³â ïðè ðîçâèòêó 
àäðåíàë³íîâîãî óðàæåííÿ ñåðöÿ íà òë³ ä³¿ àòðîï³íó çà ², ²² ³ ²²² òèï³â ïîãîäè

Óìîâè
äîñë³äæåííÿ

Ïîêàçíèê

Ìî ÀÌî Õ

² òèï ïîãîäè

Êîíòðîëü 0,1101±0,0010 34,50±1,08 0,0075±0,0004

Àòðîï³í 0,0978±0,0015& 43,70±4,25& 0,0064±0,0009

30 õâ àäðåíàë³í 0,1019±0,0022& 39,80±3,10 0,0064±0,0004&

60 õâ àäðåíàë³í 0,1028±0,0022& 47,40±2,81& 0,0050±0,0003&

180 õâ àäðåíàë³í 0,1039±0,0029& 42,90±2,73& 0,0058±0,0004&

²² òèï ïîãîäè

Êîíòðîëü 0,1130±0,0009 31,84±1,38 0,0083±0,0005

Àòðîï³í 0,1101±0,0013 39,75±2,90& 0,0055±0,0003&

30 õâ àäðåíàë³í 0,1107±0,0016 37,87±3,63 0,0056±0,0005&

60 õâ àäðåíàë³í 0,1155±0,0015 33,62±2,83 0,0076±0,0011

180 õâ àäðåíàë³í 0,1192±0,0029&,# 37,25±5,19 0,0077±0,0010#

²²² òèï ïîãîäè

Êîíòðîëü 0,1155±0,0009 31,33±1,14 0,0087±0,0004

Àòðîï³í 0,1059±0,0013& 39,29±2,71& 0,0061±0,0008&

30 õâ àäðåíàë³í 0,1064±0,0028& 38,14±2,53& 0,0050±0,0004&

60 õâ àäðåíàë³í 0,1061±0,0023& 39,43±4,42 0,0059±0,0007&

180 õâ àäðåíàë³í 0,1104±0,0021& 34,00±2,21 0,0073±0,0009

Ïðèì³òêè: & – äîñòîâ³ðí³ñòü ð³çíèö³ ïîð³âíÿíî ç êîíòðîëåì; # – äîñòîâ³ðí³ñòü ð³ç-

íèö³ ïîð³âíÿíî ç ââåäåííÿì àòðîï³íó

×åðåç 30 õâ ï³ñëÿ ââåäåííÿ àòðîï³íó õîë³íåðã³÷í³ âïëèâè íà ä³ÿëü-
í³ñòü ñåðöÿ çìåíøèëèñÿ íà 29,76% (p<0,01). Ñèìïàòè÷íà àêòèâí³ñòü 
ï³ñëÿ ââåäåííÿ àòðîï³íó çðîñëà: Ìî çíèçèëàñÿ íà 8,34% (p<0,001), 
ÀÌî çá³ëüøèëàñÿ íà 25,38% (p<0,01). ×åðåç 30 õâ ï³ñëÿ ââåäåííÿ 
àäðåíàë³íó ñïîñòåð³ãàºòüñÿ ïîäàëüøå ïîñëàáëåííÿ âàãóñíèõ âïëèâ³â íà 
ñåðöåâó ä³ÿëüí³ñòü. Ïîð³âíÿíî ç êîíòðîëåì çíà÷åííÿ Õ çìåíøèëîñÿ 
íà 42,83% (p<0,001). Ñèìïàòè÷íà ðåãóëÿö³ÿ â öåé ÷àñ çàëèøèëàñÿ 
áåç çì³í: Ìî áóëà ìåíøà ïîð³âíÿíî ç êîíòðîëåì íà 7,85% (p<0,01), 
ÀÌî – á³ëüøà íà 21,73% (p<0,02). Ïîñëàáëåííÿ ïàðàñèìïàòè÷íèõ 
âïëèâ³â íà ä³ÿëüí³ñòü ñåðöÿ áóëî íàéá³ëüøèì çà ²²² òèïó ïîãîäè. Äëÿ 
óòî÷íåííÿ ìåõàí³çì³â ðåãóëÿö³¿ äîäàòêîâî îá÷èñëþâàëè ³íäåêñ íàïðó-
æåííÿ [1]. Ï³ñëÿ ââåäåííÿ àòðîï³íó ïîð³âíÿíî ç êîíòðîëåì â³í çð³ñ íà 
84% (p<0,02), ÷åðåç 30 õâ ï³ñëÿ ââåäåííÿ àäðåíàë³íó – íà 101,39% 
(p<0,001).

Îòæå, ï³ñëÿ ââåäåííÿ àäðåíàë³íó ñïîñòåð³ãàëîñÿ çíà÷íå íàïðóæåííÿ 
ðåãóëÿòîðíèõ ìåõàí³çì³â çà ðàõóíîê ïîñëàáëåííÿ ïàðàñèìïàòè÷íèõ 
âïëèâ³â íà ä³ÿëüí³ñòü ñåðöÿ. Î÷åâèäíî, ùî ð³çêî âèðàæåíèé äèñáàëàíñ 
ó ðåãóëÿö³¿ ç áîêó ÀÍÑ ñïðè÷èíþâàâ ñìåðòí³ñòü ñåðåä òâàðèí. Ïðîâ³ä-
íà ðîëü ó öüîìó âèïàäêó íàëåæèòü çíèæåííþ õîë³íåðã³÷íî¿ ðåãóëÿö³¿, 
çðîñòàííþ íàïðóæåííÿ ðåãóëÿòîðíèõ ìåõàí³çì³â.

Âèñíîâîê. Ðåàêòèâí³ñòü àäðåíî- ³ õîë³íîðåöåïòîð³â çàëåæèòü â³ä 
òèïó ïîãîäè ó ùóð³â îáîõ ñòàòåé. Íàéìåíøà ðåàêòèâí³ñòü âèÿâëåíà 
â óñ³õ òâàðèí çà ²² òèïó ïîãîäè, íàéá³ëüøà – çà ²²² òèïó ó ñàìö³â ³ 
ñàìèöü, çà ² òèïó ïîãîäè – ó ñàìèöü. Ð³çêî âèðàæåí³ êîëèâàííÿ òî-
íóñó ïàðàñèìïàòè÷íîãî â³ää³ëó àâòîíîìíî¿ íåðâîâî¿ ñèñòåìè ùóð³â 
ïðèçâîäÿòü äî ¿õíüî¿ çàãèáåë³. Ïðè áëîêàä³ àäðåíî- ³ õîë³íîðåöåïòîð³â 
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íàéá³ëüøå ÷óòëèâ³ äî óøêîäæóâàëüíîãî âïëèâó àäðåíàë³íó ùóðè-ñàìö³ 
çà ²²² òèïó ïîãîäè.

Ó ïîäàëüøîìó ïðîàíàë³çóºìî âïëèâ àäðåíî- òà õîë³íîáëîêàòîð³â 
íà ïîêàçíèêè àðòåð³àëüíîãî òèñêó òà ïóëüñó çà ð³çíèõ òèï³â ïîãîäè ó 
õâîðèõ ç ïàòîëîã³ºþ ñåðöåâî-ñóäèííî¿ ñèñòåìè.

Ðåêîìåíäîâàíî äî äðóêó êîì³ñ³ºþ ç á³îåòèêè
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ÀÄÐÅÍÎ- È ÕÎËÈÍÎÐÅÖÅÏÒÎÐÎÂ ÍÀ ÆÈÂÎÒÍÛÕ

ÏÐÈ ÐÀÇÂÈÒÈÈ ÀÄÐÅÍÀËÈÍÎÂÎÃÎ ÏÎÐÀÆÅÍÈß ÑÅÐÄÖÀ
ÏÐÈ ÐÀÇËÈ×ÍÛÕ ÒÈÏÀÕ ÏÎÃÎÄÛ

Î.Â. ÄÅÍÅÔÈËÜ
Òåðíîïîëüñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

èì. È.ß. Ãîðáà÷åâñêîãî 

Â îïûòàõ, ïðîâåäåííûõ ïðè I, II è III òèïàõ ïîãîäû íà íåëèíåéíûõ 3,5; 5-ìåñÿ÷íûõ 

êðûñàõ (ñàìöàõ è ñàìêàõ) áûëî ïîêàçàíî, ÷òî ðåàêòèâíîñòü àäðåíî- è õîëèíîðåöåïòîðîâ 

çàâèñèò îò òèïà ïîãîäû ó êðûñ îáîèõ ïîëîâ. Íàèìåíüøàÿ ðåàêòèâíîñòü îáíàðóæåíà 

ó âñåõ æèâîòíûõ ïðè II òèïå ïîãîäû, íàèáîëüøàÿ – ïðè III òèïå ïîãîäû ó ñàìöîâ è 

ñàìîê, ïðè I òèïå ïîãîäû ó ñàìîê. Ðåçêî âûðàæåííûå êîëåáàíèÿ òîíóñà ïàðàñèìïà-

òè÷åñêîãî îòäåëà âåãåòàòèâíîé íåðâíîé ñèñòåìû ïðèâîäÿò ê èõ ãèáåëè. Ïðè áëîêàäå 

àäðåíî- è õîëèíîðåöåïòîðîâ íàèáîëåå ÷óâñòâèòåëüíû ê ïîâðåæäàþùåìó âîçäåéñòâèþ 

àäðåíàëèíà êðûñû-ñàìöû ïðè III òèïå ïîãîäû.

Êëþ÷åâûå ñëîâà: àäðåíàëèíîâîå ïîðàæåíèå ñåðäöà, ïîãîäà, êðûñû.



21Åêñïåðèìåíòàëüíà òà êë³í³÷íà ô³ç³îëîã³ÿ ³ á³îõ³ì³ÿ, 2013, ¹ 2

GENDER-RELATED PECULIARITIES OF THE ADRENERGIC
AND CHOLINERGIC RECEPTOR BLOCKERS’ EFFECT ON ANIMALS IN 

PROGRESSIVE ADRENALINE-INDUCED HEART DAMAGE
IN DIFFERENT WEATHER TYPES

O. DENEFIL
Ternopil State Medical University by I.Horbachevsky

The article deals with experimental studies of non-linear male and female rats aged 

3.5-5 months in I, II, and III types of weather. The objective was to investigate the 

mechanisms of adrenergic and cholinergic blockers’ effect in progressive adrenaline-

induced heart damage in different weather types. Controlled ECG were registered in 

30 min following anapryline or atropine injection, and 30, 60 and 180 min following 

adrenaline injections. The cardiac rhythm variability was studied. The percentage devia-

tions of mode indices (Mo), mode amplitude (AMo) and variation ranges (Õ) compared 

to absolute control values, were calculated. Adrenaline-induced heart damage was caused 

by a single intraperitoneal injection of adrenaline solution. Blockage of -adrenoreceptors 

was provided with intraperitoneal injection of anapryline solution (1.5 mg/kg). Blockage 

of M-cholinergic receptors was induced by intramuscular injection of atropine solution (1 

mg/kg). The weather type data were taken from daily weather reports by the Ternopil 

regional meteorological station.

All manipulations and methods of slaughtering animals met the requirements and 

principles of “European Convention for the Protection of Vertebrate Animals used for 

Experimental and Other Scientific Purposes” (Strasburg, 1985) adopted by the I National 

Congress on Bioethics (Kyiv, 2001).

Adrenaline administration intensified by anapryline action was noted to cause animal 

death, it depending on gender and weather type. The animal mortality was not found in 

Type II weather, which is the most typical weather pattern for Ternopil. The rats might 

have become adapted to it. Death among female rats in Type I weather and male rats in 

Type III weather was registered in 10–15 min after adrenaline administration, whereas 

the female rats’ death in Type III weather was reported in an hour. All the three animal 

groups demonstrated considerable deviations in Õ indices.

The activity of parasympathetic portion of the autonomic nervous system (ANS) in 

female rats increased by 68% in Type I weather, whereas in male rats it raised by 53% 

in Type III weather. Hence, a considerable cholinergic influence on the heart was observed 

to increase before administering adrenaline. Adrenaline injection most probably potenti-

ated anapryline effect, and caused bradycardia aggravation as well as cardiac arrest.

In Type III weather, female rats demonstrated an increase and a subsequent decrease 

in the effect of parasympathetic portion of the ANS on the cardiac activity. The animal 

mortality in this group occurred within one hour following adrenaline injection. Õ index 

was reduced by 53% over 30 to 60 min period after adrenaline administration. A con-

siderable reduction in the cardiac vagal influence resulted in animal death. Thus, severe 

increase or decrease in cholinergic mechanisms regulation in rats contributed greatly to 

pronounced autonomic imbalance and animal mortality.

In blockage of M-cholinergic receptors, death among male rats in Type III weather 

occurred within 10–15 min after adrenaline injection. According to heart rate autonomic 

regulation indices, the cardiac vagal influence was revealed to decrease by 30% in 30 

min after atropine injection and by 43% in 30 min after adrenaline administration. 

Pronounced imbalance in the ANS regulation might have caused animal mortality. The 

reduction in cholinergic regulation is considered to be its main reason.

The obtained findings proved the rats possess higher parasympathetic tone of the 

ANS. Adrenergic and cholinergic receptors’ reactivity varied depending on the weather 

type. The maximal reactivity was noted in male rats in Type III weather and in female 

rats in Type I weather, minimal – in all animals in Type II weather.

Key words: adrenal-induced cardiac damage, weather, rats.


