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öèåíòîâ, êîððåëèðóþùåå ñ ðàçâèòèåì ìåòàáî-
ëè÷åñêèõ íàðóøåíèé. Ðàçâèòèå âîñïàëèòåëüíûõ
ïðîöåññîâ â äàííûõ ïàòîëîãè÷åñêèõ óñëîâèÿõ
ñîïðîâîæäàåòñÿ ïàðàëëåëüíûì âîçðàñòàíèåì
ñîäåðæàíèÿ ðåçèñòèíà íà ôîíå ïðîãðåññèðîâàíèÿ
ãèïåðëèïèäåìèè. Ïðîâåäåíèå êîððåëÿöèðííîãî
àíàëèçà âûÿâèëî ïðÿìóþ êîððåëÿöèþ ìåæäó
ïëàçìåííûì óðîâíåì TNF-α è îñíîâíûìè ïîêà-
çàòåëÿìè ÈÐ - óðîâíÿìè ãëþêîçû è èíñóëèíà
íàòîùàê, ÷òî ñîãëàñóåòñÿ ñ äàííûìè Framinghan
Offspring Study [Hivert M.F., 2008].

Ïðîãðåññèðîâàíèå ÌÑ è ïîÿâëåíèå â äèàãíîçå
ÑÄ ïðèâîäèò ê ñòàòèñòè÷åñêè äîñòîâåðíûì èç-
ìåíåíèÿì ïîêàçàòåëåé óãëåâîäíîãî îáìåíà. Ïî
íàøèì äàííûì ÈÌÒ áîëüíûõ ÑÄ2Ò âîçðàñòàåò
â 1.1 ðàç, ïî ñðàâíåíèþ ñ ãðóïïîé ÃÁ+ÈÐ. Êîí-
öåíòðàöèÿ ðåçèñòèíà è TNF-α âî 2-é è 3-é ãðóï-
ïàõ ïàöèåíòîâ ïîâûøàåòñÿ ïî ñðàâíåíèþ ñ êîíò-
ðîëüíîé ãðóïïîé è ãðóïïîé ïàöèåíòîâ ñ èçîëè-
ðîâàííîé ÀÃ (ð < 0,05) è  ïîëîæèòåëüíî êîððå-
ëèðóåò êàê ñ ÈÌÒ (r = 0,24, ð<0,05), òàê è ñ èí-
äåêñîì HOMA- IR (r = 0,37, ð<0,05), ÷òî ñîãëà-
ñóåòñÿ ñ äàííûìè äðóãèõ àâòîðîâ [12,15]. Ñ äðó-
ãîé ñòîðîíû, ðåçèñòèí îòðèöàòåëüíî êîððåëèðóåò
ñ êîíöåíòðàöèåé ÕÑ ËÏÂÏ (r =- 0,19, ð<0,05). Ýòè
äàííûå ìîãóò óêàçûâàòü íà âàæíóþ ðîëü èññ-
ëåäóåìûõ öèòîêèíîâ â ïðîãðåññèðîâàíèè íàðó-
øåíèÿ ÷óâñòâèòåëüíîñòè òêàíåé ê èíñóëèíó.
Èìåþùèåñÿ äàííûå äàþò âîçìîæíîñòü ïðåäïî-
ëîæèòü, ÷òî  ðåçèñòèí ìîæåò ðåãóëèðîâàòü ìàñ-
ñó æèðîâîé òêàíè ÷åðåç ìåõàíèçì îòðèöàòåëüíîé
îáðàòíîé ñâÿçè: îí ïîâûøàåòñÿ ïðè äèôôå-
ðåíöèàöèè àäèïîöèòîâ, íî ìîæåò òîðìîçèòü, â
ñâîþ î÷åðåäü, àäèïîãåíåç [15]. Ýòèì, âîçìîæíî,
îáúÿñíÿåòñÿ îòñóòñòâèå  ñóùåñòâåííûõ îòëè÷èé
â óðîâíÿõ ðåçèñòèíà ìåæäó 2-é è 3-é ãðóïïàìè
(ð>0,05).

Âûâîäû
1.Äàííûå ýòîé ðàáîòû ïîäòâåðæäàþò ðàíåå

âûñêàçàííîå ïðåäïîëîæåíèå î äèñôóíêöèè æè-
ðîâîé òêàíè ó áîëüíûõ ñ ãèïåðòîíè÷åñêîé áî-
ëåçíüþ êàê íà ôîíå âûÿâëåííîé èíñóëèíîðå-
çèñòåíòíîñòè, òàê ñ èìåþùèìñÿ ñàõàðíûì äèà-
áåòîì 2-ãî òèïà.

2.Âûÿâëåííàÿ àññîöèàöèÿ ïîâûøåííîé ïðî-
äóêöèè TNF-α è  ðåçèñòèíà ó áîëüíûõ èíñóëè-
íîðåçèñòåíòíîñòüþ, ÑÄ2Ò è ãèïåðòåíçèåé ïðè
îòñóòñòâèè òàêîé àññîöèàöèè ó ëèö êîíòðîëüíîé
ãðóïïû, ïîçâîëèëà àâòîðàì äàííîãî èññëå-
äîâàíèÿ ïðåäïîëîæèòü, ÷òî ðåçèñòåíòíîñòü ê èí-
ñóëèíó ìîæåò èãðàòü îïðåäåëåííóþ ðîëü â ðàç-
âèòèè ó ýòèõ áîëüíûõ ãèïåðòåíçèè. Òåñíàÿ âçàè-
ìîñâÿçü ìåæäó èíñóëèíîðåçèñòåíòíîñòüþ è àð-
òåðèàëüíîé ãèïåðòåíçèåé, âûÿâëåííàÿ â äàííîì

èññëåäîâàíèè, ïîäòâåðæäàåò èìåþùååñÿ ïðåä-
ïîëîæåíèå î âàæíîé ðîëü àäèïîêèíîâ â ðàçâèòèè
è ïðîãðåññèðîâàíèè ãèïåðòåíçèè.

3.Ðåçóëüòàòû èññëåäîâàíèÿ ïîäòâåðæäàþò
ïðåäïîëîæåíèå, ÷òî â ïàòîãåíåçå îæèðåíèÿ è ãè-
ïåðòåíçèè ïðè ñî÷åòàíèè ñ èíñóëèíîâîé ðåçèñ-
òåíòíîñòüþ, âåäóùàÿ ðîëü ïðèíàäëåæèò  àäè-
ïîöèò-ïðîèçâîäíûì öèòîêèíàì è  ïðîâîñïà-
ëèòåëüíîìó ñîñòîÿíèþ íà ôîíå äèñôóíêöèè
ýíäîòåëèÿ, ÷òî ñîãëàñóåòñÿ ñ ðåçóëüòàòàìè ðàáîò
Ritchie S. A. [et al.] è  Rabe K. [et al.].  Ïî-âèäè-
ìîìó, âûñîêîå ñîäåðæàíèå ðåçèñòèíà â ñûâîðîò-
êå êðîâè ó áîëüíûõ ñàõàðíûì äèàáåòîì 2 òèïà
ìîæíî ñ÷èòàòü îïðåäåëåííûì äîïîëíèòåëüíûì
âêëàäîì â ïîääåðæàíèè èíñóëèíîâîé ðåçèñ-
òåíòíîñòè.

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâà-
íèé

Äàëüíåéøèå èññëåäîâàíèÿ áóäóò íàïðàâëåíû
íà óòî÷íåíèå íåéðîèììóíîýíäîêðèííûõ è àäèïî-
öèòîêèíîâûõ ìåõàíèçìîâ èíñóëèíîðåçèñòåíò-
íîñòè, ÷òî áóäåò ñïîñîáñòâîâàòü ðàçðàáîòêå
íîâûõ è ðàöèîíàëèçàöèè èìåþùèõñÿ òåðàïåâ-
òè÷åñêèõ ïîäõîäîâ ïðè ìåòàáîëè÷åñêîì ñèíä-
ðîìå.

Ëèòåðàòóðà. 1.Äîêëàä î ñèòóàöèè â îáëàñòè íåèíôåê-
öèîííûõ çàáîëåâàíèé â ìèðå, 2010 ã.  (Èñïîëíèòåëüíîå
ðåçþìå) [Ýëåêòðîííûé ðåñóðñ]/ Âñåìèðíàÿ îðãàíèçàöèÿ
çäðàâîîõðàíåíèÿ. //Æåíåâà. - 2010.-Ðåæèì äîñòóïà ê
ðåñóðñó:who.int›nmh/publications/ncd_report _summary
_ru.pdf. 2.Êàäûêîâà Î.È. Ðîëü ãîðìîíîâ æèðîâîé òêàíè â
ãåíåçå èíñóëèíîðåçèñòåíòíîñòè ó áîëüíûõ ãèïåðòîíè÷åñêîé
áîëåçíüþ è ñàõàðíûì äèàáåòîì 2-ãî òèïà/ Î.È.  Êàäûêîâà /
/ Ìåæä. ìåä.æóðíàë -2012.-¹4.-Ñ.42-44. 3.Ìû÷êà Â.Á.
Ìåòàáîëè÷åñêèé ñèíäðîì/ Â.Á.Ìû÷êà, È.Å.×àçîâà. //
Ñèñòåìíûå ãèïåðòåíçèè. - 2009. - ¹ 1. - Ñ. 50 - 53. 4.Biasucci
L. M. CDC/AHA Workshop on Markers of Inflammation and
Cardiovascular Disease Application to Clinical and Public
Health Practice Clinical Use of Inflammatory Markers in
Patients With Cardiovascular Diseases/ L. M. Biasucci //
Circulation.- 2004. -Vol. 110. -P. 560-567. 5.Plasma insulin,
leptin, and soluble TNF receptors levels in relation to obesity-
related atherogenic and thrombogenic cardiovascular disease
risk factors among men/ / N. F. Chu, D. Spiegelman, G. S.
Hotamisligil [et al.] // Atherosclerosis. - 2001. - Vol. 157.- P.
495-503. 6.Fonseca-Alaniz M. H. Adipose tissue as an
endocrine organ: from theory to practice / M. H. Fonseca-
Alaniz, J. Takada, M. I. Cardoso Alonso-Vale // J. Pediatr. -
2007. -Vol. 83 (5 Suppl). - Ð. S192-S203. 7.Diagnosis and
Management of the Metabolic Syndrome: An American Heart
Association /S. M. Grundy, J. I. Cleeman, S. R. Daniels [et al.]
// National Heart, Lung, and Blood Institute Scientific
Statement. Circulation. - 2005.- Vol.112.- P. 2735-2752.
8.Hivert M.F. Associations of adiponectin, resistin, and tumor
necrosis factoralpha with insulin resistance/ [Hivert MF,
Sullivan LM, Fox CS et al.].- J. Clin. Endocrinol. Metab. -
2008.- Vol. 93. - P. 3165 - 3172. 9.The Metabolic Syndrome:
Time for a Critical Appraisal. Joint statement from the
American Diabetes Association and the European Association
for the Study of Diabetes/[R.Kahn, J.Buse, E.Ferrannini,
M.Stern]- Diabetes Care- 2005.-Vol.28.-P. 2289-2304. 10.
Guidelines for the Management of Arterial Hypertension: The
Task Force for the Management of Arterial Hypertension of the
European Society of Hypertension (ESH) and of the European
Society of Cardiology (ESC) / G. Mancia, G. De Backer, A.
Dominiczak [et al.] // J. Hypertens. - 2007. - Vol. 26, N. 6. -P.
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13.Ritchie S. A. The role of insulin and the adipocytokines in
regulation of vascular endothelial function / S. A. Ritchie, M.-N.
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ÂÏËÈÂ ÍÅÉÐÎÅÍÄÎÊÐÈÍÍÎ¯ ÐÅÃÓËßÖ²¯ ÍÀ
ÐÎÇÂÈÒÎÊ ²ÍÑÓË²ÍÎÐÅÇÈÑÒÅÍÒÍÎÑÒ² Ó

ÕÂÎÐÈÕ ÍÀ Ã²ÏÅÐÒÎÍ²×ÍÓ ÕÂÎÐÎÁÓ ÍÀ ÒË²
ÖÓÊÐÎÂÎÃÎ Ä²ÀÁÅÒÓ 2-ÃÎ ÒÈÏÓ

Â.Ä.Íåìöîâà

Ðåçþìå. Ó ðîáîò³ âèâ÷àëàñÿ ðîëü ðåçèñòèíó ÿê ìàðêåðà
ðîçâèòêó ñóäèííîãî óðàæåííÿ ïðè ³íñóë³íîðåçèñòåíòíîñò³, à
ôàêòîðà íåêðîçó ïóõëèí-α - ÿê ðàííüîãî ìàðêåðà ðîçâèòêó
³íñóë³íîðåçèñòåíòíîñò³ ó õâîðèõ ç ã³ïåðòîí³÷íîþ õâîðîáîþ
òà ³íñóë³íîðåçèñòåíòí³ñòþ íà ð³çíèõ åòàïàõ ïðîãðåñóâàííÿ.
Âèÿâëåíèé â äàíîìó äîñë³äæåíí³ ò³ñíèé âçàºìîçâ'ÿçîê ì³æ
³íñóë³íîðåçèñòåíòí³ñòþ òà àðòåð³àëüíîþ ã³ïåðòåíç³ºþ
ï³äòâåðäæóº âàæëèâó ðîëü àäèïîê³í³â ó ðîçâèòêó òà
ïðîãðåñóâàíí³ ã³ïåðòåíç³¿. Âñòàíîâëåíà ïðîâ³äíà ðîëü
àäèïîöèò-ïîõ³äíèõ öèòîê³í³â òà ïðîçàïàëüíîãî ñòàíó íà òë³
äèñôóíêö³¿ åíäîòåë³þ â ïàòîãåíåç³ îæèð³ííÿ ³ ã³ïåðòåíç³¿ ïðè
ïîºäíàíí³ ç ³íñóë³íîâîþ ðåçèñòåíòí³ñòþ.

Êëþ÷îâ³ ñëîâà: ³íñóë³íîðåç³ñòåíòíîñòü, ã³ïåðòîí³÷íà
õâîðîáà, öóêðîâèé ä³àáåò 2-é òèï, ðåçèñòèí, ôàêòîð íåêðîçó
ïóõëèí- α.

EFFECT OF NEUROENDOCRINE REGULATION ÎN
THE DEVELOPMENT OF INSULIN RESISTANCE IN

HYPERTENSIVE PATIENTS WITH DIABETES
MELLITUS TYPE 2

V.D. Nemtsova

Abstract. Insulin resistance (IR) is a central mechanism of
diabetes mellitus type 2 (DM) evolution and metabolic
syndrome as a whole. It is closely related to such cardiovascular
risk factors as hypertension and dyslipidemia. This study
investigated the role of adipokine - resistin as marker of vascular
lesions against a background of insulin resistance, and tumor
necrosis factor-α - as an early marker of insulin resistance in
patients with essential hypertension (H) and insulin resistance
in various stages of progression. 134 patients with hypertension,
insulin resistance and DM were included and distributed into 3
groups: 1 group- patients with hypertension, 2 group - patients
with H and IR (n = 46), group 3 - patients with H and DM (n =
48). Control group - 20 healthy volunteers compared to age and
sex. Fasting plasma levels of insulin, glucose, blood lipids, tumor
necrosis factor-α, resistin were determined. HOMA-IR index
was used for the IR determination. In this study a close
relationship between insulin resistance and hypertension
confirms the important role of adipokines in the development
and progression of hypertension. The leading role of the
adipocyte-derived cytokines and proinflammatory condition
against a background of endothelial dysfunction in the patho-
genesis of obesity and hypertension in combination with insulin
resistance was determined.

Key words: insulin resistance, hypertension, diabetes
mellitus type 2, resistin, tumor necrosis factor-α.
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Ðåçþìå. Ñòàòòÿ ïðèñâÿ÷åíà âèâ÷åííþ ãîñòðî¿ òîêñè÷íîñò³ òà
åôåêòèâíî¿ äîçè ñóõîãî åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿.
Ç'ÿñîâàíî, ùî äîñë³äæóâàíèé åêñòðàêò íå âèÿâëÿº òîêñè÷íîãî
âïëèâó íà ôóíêö³¿ æèòòºâî âàæëèâèõ îðãàí³â òà ñèñòåì
îðãàí³çìó äîñë³äíèõ òâàðèí, òîìó â³í â³äíîñèòüñÿ äî ìàëîòîê-
ñè÷íèõ ðå÷îâèí (IV êëàñ òîêñè÷íîñò³ çà êëàñèô³êàö³ºþ Ê.Ê.Ñèäî-
ðîâà ç óðàõóâàííÿì øëÿõó ââåäåííÿ).  Âñòàíîâëåíî, ùî åôåêòèâíà
äîçà ñóõîãî åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ íà ìîäåë³
ñïîíòàííîãî çãîðòàííÿ êðîâ³ ó ìóð÷àê³â (ñâèíêà ãâ³íåéñüêà)
ñêëàäàº 3 ìã/êã ìàñè òâàðèíè.

Êëþ÷îâ³ ñëîâà: ãåìîñòàòè÷-
íà àêòèâí³ñòü, ñóõèé åêñò-
ðàêò ç òðàâè ãåðàí³ áîëîò-
íî¿, ãîñòðà òîêñè÷í³ñòü,
åôåêòèâíà äîçà.

Âñòóï
Ïîøóê òà ñòâîðåííÿ ë³êàðñüêèõ ïðåïàðàò³â

ðîñëèííîãî ïîõîäæåííÿ - îäíà ç íàéâàæëèâ³øèõ
çàäà÷ ìåäèöèíè. Ö³ëåñïðÿìîâàíèé ïîøóê á³î-
ëîã³÷íî àêòèâíèõ ðå÷îâèí òà âèâ÷åííÿ ¿õ ôàð-
ìàêîëîã³÷íèõ âëàñòèâîñòåé º ãîëîâíèì íàïðÿì-
êîì ñó÷àñíî¿ ìåäèöèíè. Äî ñêëàäó ô³òîïðåïà-
ðàò³â âõîäÿòü á³îëîã³÷íî àêòèâí³ ðå÷îâèíè, òîìó
âîíè ìîæóòü ÷èíèòè ð³çíîá³÷íèé âïëèâ íà
îðãàí³çì ëþäèíè. Ïåðåâàãîþ ô³òîïðåïàðàò³â º
â³äñóòí³ñòü ïîá³÷íèõ åôåêò³â òà çâèêàííÿ. Çà äà-
íèìè ë³òåðàòóðè òðàâà ³ êîðåíåâèùà ãåðàí³ áî-
ëîòíî¿ ì³ñòÿòü êîìïëåêñ á³îëîã³÷íî àêòèâíèõ
ðå÷îâèí, òàêèõ ÿê: äóáèëüí³ ðå÷îâèíè, ôëàâîíî¿äè,
õ³íîíè, àñêîðá³íîâà êèñëîòà, ùî ìàþòü øèðîêèé
ñïåêòð ôàðìàêîëîã³÷íî¿ àêòèâíîñò³ (ãåìîñòà-
òè÷íà, ïðîòèçàïàëüíà, ä³óðåòè÷íà òà çíåáîëþþ÷à
ä³¿). ÂÓíàðîäí³é ìåäèöèí³ ãåðàíü áîëîòíó çàñ-
òîñîâóþòü ïðè êðîâîòå÷àõ: ìàòêîâèõ, ëåãåíåâèõ,
íîñîâèõ òà çàïàëüíèõ ïðîöåñàõ: ðåâìàòèçì³,
ïîäàãð³, îäíàê á³ëüø âèðàæåíîþ º ãåìîñòàòè÷íà
ä³ÿ [1].

Ìåòà äîñë³äæåííÿ
Âèâ÷èòèò ãîñòðó òîêñè÷í³ñòü òà åôåêòèâí³ äî-

çè ñóõîãî åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ íà
åêñïåðèìåíòàëüíèõ òâàðèíàõ (ìóð÷àêàõ, ùóðàõ,
ìèøàõ).

Ìàòåð³àë ³ ìåòîäè
Ïðè âèçíà÷åíí³ òîêñèêîëîã³÷íèõ õàðàêòåðèñòèê

äîñë³äæóâàíîãî êîìïëåêñó ÁÀÐ âèâ÷åííÿ ãîñòðî¿
òîêñè÷íîñò³ º ïåðøèì åòàïîì, ìåòîþ ÿêîãî º
îäåðæàííÿ ³íôîðìàö³¿ ùîäî áåçïå÷íîñò³ ñóõîãî
åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ äëÿ çäîðîâ'ÿ â

óìîâàõ êîðîòêîòðèâàëî¿ ä³¿ [8].
Âèâ÷åííÿ ãîñòðî¿ òîêñè÷íîñò³ äîñë³äæóâàíîãî

åêñòðàêòó ïðîâîäèëè íà äâîõ âèäàõ ëàáî-
ðàòîðíèõ òâàðèí - á³ëèõ íåë³í³éíèõ ìèøàõ òà
ùóðàõ îáîõ ñòàòåé çà óìîâ âíóòð³øíüî÷åðåâíîãî
òà âíóòð³øíüîøëóíêîâîãî ââåäåííÿ. Çã³äíî
ìåòîäè÷íèõ ðåêîìåíäàö³é ÄÔÖ Óêðà¿íè, ë³ì³-
òóþ÷èì ïîêàçíèêîì ïðè âèçíà÷åíí³ ãîñòðî¿
òîêñè÷íîñò³ º ìàêñèìàëüíà äîçà IV êëàñó òîê-
ñè÷íîñò³ (ìàëîòîêñè÷í³ ðå÷îâèíè) ç óðàõóâàííÿì
øëÿõó ââåäåííÿ. Äëÿ âíóòð³øíüîøëóíêîâîãî
ââåäåííÿ öÿ äîçà ñêëàäàº 5000 ìã/êã ìàñè òâà-
ðèíè. ßêùî ïðè öüîìó íå ñïîñòåð³ãàºòüñÿ çàãè-
áåë³ òâàðèí, ââåäåííÿ á³ëüøî¿ äîçè, ÿê ïðàâèëî, º
íåäîö³ëüíèì [5].

Íà ïåðøîìó åòàï³ âèâ÷åííÿ ãîñòðî¿ òîêñè÷-
íîñò³ ïðîâîäèëè âíóòð³øíüî÷åðåâíå òà âíóòð³ø-
íüîøëóíêîâå ââåäåííÿ âîäíîãî ðîç÷èíó äîñë³ä-
æóâàíîãî åêñòðàêòó ìèøàì ìàñîþ 18-23 ã. Åêñ-
ïåðèìåíòàëüí³ òâàðèíè áóëè ðîçïîä³ëåí³ íà 5 ãðóï:
òâàðèíàì 1-4-î¿ ãðóï ââîäèëè äîñë³äæóâàíèé
åêñòðàêò â äîçàõ â³ä 500 äî 5000 ìã/êã. Ï'ÿòà ãðó-
ïà - ³íòàêòíèé êîíòðîëü, ÿêà îòðèìóâàëà äèñ-
òèëüîâàíó âîäó â îá'ºì³ 1 ìë.

Íà äðóãîìó åòàï³ äîñë³äæåííÿ òîêñè÷íîñò³
ïðîâîäèëè âíóòð³øíüîøëóíêîâå òà âíóòð³øíüî÷å-
ðåâíå ââåäåííÿ äîñë³äæóâàíîãî åêñòðàêòó â éîãî
ìàêñèìàëüíîìó ä³àïàçîí³ (5000 ìã/êã) ùóðàì ìà-
ñîþ 180-230 ã.

Ñïîñòåðåæåííÿ çà çàãàëüíèì ñòàíîì ³ ïîâå-
ä³íêîþ åêñïåðèìåíòàëüíèõ òâàðèí ïðîâîäèëè
ïðîòÿãîì 14 äí³â. Ïðè öüîìó âðàõîâóâàëè çîâ-
í³øí³é âèãëÿä, îñîáëèâîñò³ ïîâåä³íêè, ³íòåí-
ñèâí³ñòü òà õàðàêòåð ðóõ³â, ñòàí øåðñò³ òà ³íø³
ïîêàçíèêè [9, 10].

© Ì.Î.Îñòàïåöü, Â.À.Âîëêîâîé, Ã.Ï.Ôîì³íà, 2015
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Ñåðåäíþ åôåêòèâíó äîçó (ED50) ñóõîãî åêñò-
ðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ âèçíà÷àëè çà
ìåòîäîì ñïîíòàííîãî çãîðòàííÿ êðîâ³, ÿêèé áà-
çóºòüñÿ íà âèçíà÷åíí³ ÷àñó óòâîðåíííÿ ïåðøèõ
íèòîê ô³áðèíó [2]. Åêñïåðèìåíò ïðîâîäèëè íà 36
á³ëèõ íåë³í³éíèõ ìóð÷àêàõ ìàñîþ 360±15 ã, ÿêèì
çà 1 ãîä äî ïðîâåäåííÿ äîñë³äó âíóòð³øíüîø-
ëóíêîâî ââîäèëè âîäíèé ðîç÷èí äîñë³äæóâàíîãî
åêñòðàêòó â äîçàõ 1; 3; 5; 7; 10 ìã/êã. ²íòàêòí³
òâàðèíè îòðèìóâàëè äèñòèëüîâàíó âîäó â îá'ºì³ 1
ìë. ED50 ðîçðàõîâóâàëè çà ìåòîäîì Øòàáñüêîãî
Á.Ì., êîðèñòóþ÷èñü ð³âíÿííÿì ïðÿìî¿, ÿêà ïðîõî-
äèòü ÷åðåç äâ³ òî÷êè:

äå Õ1, Õ2 - çíà÷åííÿ äâîõ êðàéí³õ äîñë³äæó-
âàíèõ äîç, ÿê³ ïðèçâîäÿòü äî åôåêòó ìåíøå òà
á³ëüøå 50% òâàðèí â³äïîâ³äíî; Ó1, Ó2 - â³äïîâ³äí³
â³äñîòêè åôåêòó.

Ïðè âèð³øåíí³ ð³âíÿííÿ â³äíîñíî Õ, ï³äñ-
òàâëÿëè â ôîðìóëó çíà÷åííÿ Ó, ùî äîð³âíþþòü
50%, 84% ³ 16% åôåêòó, ùî â³äïîâ³äàþòü ÅÄ50,
ÅÄ84, ÅÄ16.

Ïîõèáêó (m) ñåðåäíüî¿ åôåêòèâíî¿ äîçè âèç-
íà÷àëè çà Ì³ëëåðîì-Òåéíòíåðîì:

 Äëÿ âèçíà÷åííÿ äîâ³ð÷èõ ìåæ ðîçðàõîâóâàëè
m·t (t - êðèòåð³é Ñòüþäåíòà). Äîñòîâ³ðí³ ìåæ³
ED50 çíàõîäèëè ïðè ð=0,05 äëÿ ÷èñëà ñòóïåí³â
ñâîáîäè f= N-1 [6, 7].

Ïðè ðîáîò³ ç òâàðèíàìè äîòðèìóâàâñÿ Ì³æ -
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íàðîäíèé êîäåêñ ìåäè÷íî¿ åòèêè (Âåíåö³ÿ,
1983), "ªâðîïåéñüêà êîíâåíö³ÿ ùîäî çàõèñòó
õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ ç
åêñïåðèìåíòàëüíèìè òà ³íøèìè íàóêîâèìè
ö³ëÿìè" (Ñòðàñáóðã, 1986), "Çàãàëüíèõ åòè÷íèõ
ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ",
óõâàëåíèìè Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç
á³îåòèêè (Êè¿â, 2001), Directive 2010/63/EU of
European Parlament and Council on the protection of
animals used for scientific purposes òà çàêîí
Óêðà¿íè "Ïðî çàõèñò òâàðèí â³ä æîðñòîêîãî
ïîâîäæåííÿ" ¹3477-²V â³ä 21.02. 2006 ð. [3].

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ïðè âèâ÷åíí³ ãîñòðî¿ òîêñè÷íîñò³ ñåðåäíüîñ-

ìåðòåëüíó äîçó ñóõîãî åêñòðàêòó ç òðàâè ãåðàí³
áîëîòíî¿ ïðè äâîõ òèïàõ ââåäåííÿì ùóðàì òà
ìèøàì âñòàíîâèòè íå âäàëîñÿ, îñê³ëüêè íàâ³òü
óâåäåííÿ ìàêñèìàëüíî¿ äîçè 5000 ìã/êã íå ñóï-
ðîâîäæóâàëîñÿ çàãèáåëëþ òâàðèí. ßâèù âèðàæå-
íî¿ ³íòîêñèêàö³¿ ó òâàðèí ó õîä³ åêñïåðèìåíòó íå
áóëî âñòàíîâëåíî. Çàãàëüíèé ñòàí òâàðèí äîñ-
ë³äæóâàíèõ ãðóï íå â³äð³çíÿâñÿ â³ä ñòàíó
³íòàêòíèõ òâàðèí: çáåð³ãàëàñÿ êîîðäèíàö³ÿ ðóõ³â
òà òîíóñ ñêåëåòíèõ ìÿç³â, ðåàêö³¿ íà áîëüîâ³, òàê-
òèëüí³ òà çâóêîâ³ ïîäðàçíèêè áóëè àäåêâàòíèìè,
÷àñòîòà äèõàëüííÿ òà ðèòì ñåðöåâèõ ñêîðî÷åíü
çíàõîäèëèñÿ â ìåæàõ íîðìè. Îñê³ëüêè ËÄ50
äîñë³äæóâàíîãî ïðåïàðàòó íå ïåðåâèùóº 5000
ìã/êã, éîãî ìîæíà â³äíåñòè äî IV êëàñó òîêñè÷-
íîñò³ - ìàëîòîêñè÷í³ ñïîëóêè çà êëàñèô³êàö³ºþ
Ê.Ê. Ñèäîðîâà [4].

Ïðè âèâ÷åíí³ åôåêòèâíî¿ äîçè âðàõîâóâàëè çà-
ëåæí³ñòü äîçà - åôåêò ñóõîãî åêñòðàêòó ç òðàâè
ãåðàí³ áîëîòíî¿. Ðåçóëüòàòè äîñë³äæåííÿ ïðåäñ-
òàâëåí³ â òàáëèö³.

Tàáëèöÿ
Çàëåæí³ñòü äîçà-åôåêò ñóõîãî åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ íà ìîäåë³ ñïîíòà-

ííîãî çãîðòàííÿ êðîâ³ ó ìóð÷àê³â, (n=6)
Äîçà, ìã/êã ×àñ çñ³äàííÿ êðîâ³, ñ (õ + 

Sõ) 
% çìåíøåííÿ ÷àñó 

çñ³äàííÿ êðîâ³ 
1 165,04 ± 1,05 23,9 

3 104,23 ±1,26 52 

5 169,38 ± 0,88 21,7 

7 167,64 ± 1,25 22,8 

10 166,78 ± 1,08 23,2 

êîíòðîëü 217,16 ± 1,85 0 

 
ED50 = 1+

2452
)13)(2450(

−
−− = 3 ìã/êã ED84 = 1+

2452
)13)(2484(

−
−− = 5,28 ìã/êã 

 Õ  =X1 + ( Y - Y 1  )  ( Õ2 - Õ1)  
                          Y2 - Y1   
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Òîä³ 2σ =ED84 - ED16 = 5,28 - 0,43 = 4,85 ìã/
êã

Ñåðåäíÿ ïîõèáêà ñåðåäíüî¿ åôåêòèâíî¿ äîçè
çà Ì³ëëåðîì-Òåéíòíåðîì äîð³âíþº:

äå, N - çàãàëüíå ÷èñëî òâàðèí ó ãðóïàõ.
Äîâ³ð÷³ ìåæ³ ED50 ïðè ð=0,05 mt=1,14·0,8=0,9.
Òàêèì ÷èíîì, ó ðåçóëüòàò³ ïðîâåäåíèõ ðîç-
ðàõóíê³â âñòàíîâëåíî, ùî åôåêòèâíà äîçà ñóõîãî
åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ äîð³âíþº  3 ìã/
êã ìàñè òâàðèíè. Íèæíÿ äîâ³ð÷à ìåæà - 1,86 ìã/
êã, âåðõíÿ - 4,14 ìã/êã.

Îòæå, ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü
âñòàíîâëåíî, ùî åôåêòèâíà äîçà ñóõîãî åêñò-
ðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ ñêëàäàº 3 ìã/êã.

Âèñíîâêè
1. Ïðè âèçíà÷åíí³ ãîñòðî¿ òîêñè÷íîñò³ ñóõîãî

åêñòðàêòó ç òðàâè ãåðàí³ áîëîòíî¿ âèçíà÷èòè âå-
ëè÷èíó ËÄ50 íå âäàëîñÿ, ùî ñâ³ä÷èòü ïðî íèçüêó
òîêñè÷í³ñòü äîñë³äæóâàíîãî çàñîáó.

2. Ïðè äîñë³äæåíí³ ËÄ50 ñóõîãî åêñòðàêòó ç
òðàâè ãåðàí³ áîëîòíî¿ ìàêñèìàëüíà äîçà íå
ïåðåâèùóº 5000 ìã/êã, òîìó éîãî ìîæíà â³äíåñòè
äî IV êëàñó òîêñè÷íîñò³ - ìàëîòîêñè÷í³ ñïîëóêè
çà êëàñèô³êàö³ºþ Ê.Ê.Ñèäîðîâà.

3. Åêñïåðèìåíòàëüíî íà ìîäåë³ ñïîíòàííîãî
çãîðòàííÿ êðîâ³ ó ìóð÷àê³â âñòàíîâëåíà åôåê-
òèâíà äîçà ñóõîãî åêñòðàêòó ç òðàâè ãåðàí³ áî-
ëîòíî¿ - 3 ìã/êã ìàñè òâàðèíè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
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STUDYING ACUTE TOXICITY AND EFFECTIVE DOSE
OF DRY EXTRACT FROM HERBS OF GERANIUM

PALUSTRE

M.O. Ostapets, V.A. Volkovoy, G.P. Fomina
Abstract. The article is devoted to study of acute toxicity

and effective dose of dry extract from herbs of Geranium
Palustre. It has been found that the studied extract shows no
toxic effects on the function of vital organs and systems of ex-
perimental animals, as it relates to low-toxic substances (IV class
of toxicity classification K.K.Sydorova considering the route of
administration). It has been established that the effective dose of
dry extract from herbs of Geranium Palustre on the model of
spontaneous blood clotting in guinea piges is 3 mg / kg of animal
weight animal.

Key words: hemostatic activity, dry extract from herbs of
Geranium Palustre, acute toxicity, effective dose.
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