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Ðåôåðàò
Ñåðåä åò³îëîã³÷íèõ ÷èííèê³â ðîçâèòêó âèðàçêîâî¿ õâî-
ðîáè íà ñüîãîäí³øí³ âñå ÷àñò³øå ìàþòü ì³ñöå ñòðå-
ñîâ³ ôàêòîðè. Ïðè÷èíîþ ôîðìóâàííÿ ñòðåñîâèõ âè-
ðàçîê, êð³ì ïñèõîåìîö³éíèõ ïåðåæèâàíü, âèñòóïàþòü
âåëèê³ îïåðàòèâí³ âòðó÷àííÿ, òåðì³÷í³ àáî ìåõàí³÷í³

Abstract
Various stressors are currently considered to play a
significant role among the etiological factors for
development of peptic ulcer disease. Along with psycho-
emotional stressing experiences, the causes of formation
of stress ulcers include major surgical interventions,
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òðàâìè, òÿæêà êðîâîâòðàòà, ïðîãðåñóþ÷èé ñèíäðîì
åíäîãåííî¿ ³íòîêñèêàö³¿ òîùî. Ñåðåä ïàö³ºíò³â â³ä-
ä³ëåíü ³íòåíñèâíî¿ òåðàï³¿ òà ðåàí³ìàö³¿ ÷àñòîòà
ñòðåñîâèõ âèðàçîê ñòàíîâèòü 5,0%, à â 30,0 - 50,0%
âèïàäê³â ñòðåñîâ³ âèðàçêè óñêëàäíþþòüñÿ êðîâîòå-
÷îþ òà ïåðôîðàö³ºþ.
Ìåòà. Îõàðàêòåðèçóâàòè ãàñòðîöèòîïðîòåêòèâíó
ä³þ êð³îêîíñåðâîâàíîãî åêñòðàêòó ïëàöåíòè (ÊÅÏ)
íà ìîäåë³ âîäíî-³ìîá³ë³çàö³éíîãî ñòðåñó ó ùóð³â çà
ìàêðîñêîï³÷íèìè äàíèìè òà ðåçóëüòàòàìè á³îõ³ì³÷-
íîãî äîñë³äæåííÿ ãîìîãåíàò³â ñëèçîâî¿ îáîëîíêè
øëóíêà (ÑÎØ).
Ìàòåð³àëè ³ ìåòîäè. Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
in vivo ïðîâåäåí³ íà 28 íåë³í³éíèõ ëàáîðàòîðíèõ ùó-
ðàõ-ñàìöÿõ ìàñîþ 200-220 ́ . Ñòðåñ-³íäóêîâàíó âèðàç-
êó øëóíêà ìîäåëþâàëè â óìîâàõ âîäíî-³ììîá³ë³çàö³é-
íîãî ñòðåñó (Â²Ñ). Â²Ñ ìîäåëþâàííÿ çà ìåòîäèêîþ
Takagi K.Y. et al. Àêòèâí³ñòü NO-ñèíòàç (NOS) ó ÑÎØ
âèçíà÷àëè ñïåêòðîôîòîìåòðè÷íèì ìåòîäîì çà ê³ëü-
ê³ñòþ ÍÀÄÔÍ+H+, ùî îêèñëþºòüñÿ.
Ðåçóëüòàòè é îáãîâîðåííÿ. Çàñòîñóâàííÿ ÊÅÏ, ÿê ³ åçî-
ìåïðàçîëó, çóìîâèëî îñëàáëåííÿ âèðàçêóâàííÿ ÑÎØ. Íà
öå âêàçóâàëî ñòàòèñòè÷íî éìîâ³ðíå (ð<0,05) çíèæåííÿ
âèðàçêîâîãî ³íäåêñó (Â²) â³äíîñíî ïîêàçíèê³â ùóð³â êîí-
òðîëüíî¿ ãðóïè ó 9,8 òà 3,3 ðàçè â³äïîâ³äíî. Ïðè öüîìó,
âêàçàíèé ïîêàçíèê áóâ âòðè÷³ íèæ÷èì íà òë³ çàïîá³æ-
íîãî çàñòîñóâàííÿ ÊÅÏ í³æ ó ùóð³â, ÿêèì ââîäèëè åçî-
ìåïðàçîë, â³äïîâ³äíî ïðîòèâèðàçêîâà àêòèâí³ñòü (ÏÂÀ)
ñòàíîâèëà 96,4 % òà 69,2 %. Äîñë³äæåííÿ àêòèâíîñò³
êîíñòèòóòèâíî¿ (ñNOS) òà ³íäóöèáåëüíî¿ (iNOS) ³çî-
ôîðì NOS ïðîäåìîíñòðóâàëî, ùî íà ïàòîá³îõ³ì³÷íîìó
ð³âí³ íà òë³ ñòðåñ-³íäóêîâàíîãî óëüöåðîãåíåçó â òêàíè-
íàõ ÑÎØ â³äì³÷àºòüñÿ ñòàòèñòè÷íî â³ðîã³äíå
(ð<0,001) ï³äâèùåííÿ àêòèâíîñò³ iNOS ó 5,2 ðàçè ùîäî
ïîêàçíèê³â ùóð³â ³íòàêòíî¿ ãðóïè òà ñòàíîâèëà
0,89±0,01 ÍÀÄÔÍ2/õâ×ã á³ëêà. Çà ñòóïåíåì ìîäóëÿö³¿ àê-
òèâíîñò³ ÿê ñóìàðíî¿ NOS òàê ³ ¿¿ îêðåìèõ ³çîôîðì äî-
ñë³äæåííÿ ïîêàçàëî, ùî ïðåâåíòèâíå ï'ÿòèäåííå ââå-
äåííÿ åçîìåïðàçîëó ïîñòóïàºòüñÿ çà åôåêòèâí³ñòþ
ÊÅÏ. Òàê, àêòèâí³ñòü ñóìàðíî¿ NOS ó ùóð³â, ÿêèì ââî-
äèëè åçîìåïðàçîë, ñòàòèñòè÷íî â³ðîã³äíî (ð<0,001) çíè-
çèëàñü ëèøå íà 17,1%, â òîé ÷àñ ÿê íà òë³ çàñòîñóâàííÿ
ÊÅÏ àêòèâí³ñòü âêàçàíîãî åíçèìó çìåíøèëàñü
(ð<0,001) íà 35,8%.
Âèñíîâêè. Ïðîô³ëàêòè÷íå ï'ÿòèäåííå ââåäåííÿ ÊÅÏ
ñïðè÷èíèëî ìîäóëÿö³¿ àêòèâíîñò³ ñèñòåìè NOS â
ÑÎØ, ÿêå ïðè ìàêðîñêîï³÷íîìó äîñë³äæåíí³ âèÿâè-
ëîñÿ ñòàòèñòè÷íî â³ðîã³äíèì (ð<0,05) çíèæåííÿ Â²
ïîêàçíèê³â ùóð³â êîíòðîëüíî¿ ãðóïè ó 9,8 ðàç³â. Òàê,
àêòèâí³ñòü NOS ñòàòèñòè÷íî â³ðîã³äíî (ð<0,001)
çíèçèëàñü íà 35,8%, à àêòèâí³ñòü iNOS ñòàòèñòè÷íî
â³ðîã³äíî (ð<0,001) çíèçèëàñü íà 58,4% ùîäî ïîêàç-
íèê³â òâàðèí êîíòðîëüíî¿ ãðóïè. Ï³ä ÷àñ ïðîô³ëàê-
òè÷íîãî ðåæèìó çàñòîñóâàííÿ ÊÅÏ ïðîÿâëÿâ âèðàç-
í³øó çà åçîìåïðàçîë ïðîòèâèðàçêîâó àêòèâí³ñòü, ÿêà
ñòàíîâèëà 96,4% òà 69,2% â³äïîâ³äíî.

thermal or mechanical injuries, severe blood loss,
progressive syndrome of endogenous intoxication and
more. Among patients in intensive care units, the incidence
of stress ulcers is 5.0%, and in 30.0-50.0% of cases stress
ulcers are complicated by bleeding and perforation.
Aim. The research aims at characterizing the
gastrocytoprotective effect of cryopreserved placenta extract
(CEP) on the model of water-immobilization stress in rats
according to macroscopic data and the results of biochemical
study of homogenates of the gastric mucosa (GM).
Materials and Methods. In vivo experimental studies
were performed on 28 nonlinear laboratory male rats
weighing 200-220 g. Stress-induced gastric ulcer was
simulated under water-immobilization stress (WIS) in
rats. WIS simulation according to the method of Takagi
K.Y. et al. The activity of NO synthases (NOS) in GM was
determined spectrophotometrically by the amount of
oxidized NADPH+H+.
Results and Discussion. The use of CEP, as well as
esomeprazole, led to a weakening of GM ulcers. This was
indicated by a statistically significant (p<0.05) decrease
in ulcer index (UI) relative to the indicators of control
rats by 9.8 and 3.3 times, respectively. At the same time,
this indicator was three times lower on the background
of preventive use of CEP than in rats treated with
esomeprazole, respectively, antiulcer activity (AUA) was
96.4% and 69.2%. The study of the activity of constitutive
(cNOS) and inducible (iNOS) isoforms of NOS showed
that at the pathobiochemical level against the background
of stress-induced ulcerogenesis in the tissues of the central
nervous system there is a statistically significant
(p<0.001) increase in iNOS activity in 5.2 times was
0.89±0.01 NADPH2/min×g protein. According to the
degree of modulation of the activity of both total NOS
and its individual isoforms, the study showed that
preventive five-day administration of esomeprazole is
inferior to the effectiveness of CEP. Thus, the activity of
total NOS in rats administered esomeprazole was
statistically significantly (p<0.001) decreased by only
17.1%, while the activity of this enzyme decreased
(p<0.001) by 35.8% due to the use of CEP.
Conclusions. Prophylactic five-day administration of
CEP modulated the activity of the NOS system in the
central nervous system, which in a macroscopic study
appeared statistically significant (p<0.05) reduction in
UI relative to rats in the control group by 9.8 times. Thus,
NOS activity statistically significantly (p<0.001)
decreased by 35.8%, and iNOS activity statistically
significantly (p<0.001) decreased by 58.4% relative to
the control animals. CEP under the prophylactic regimen
showed more pronounced anti-ulcer activity than
esomeprazole, which was 96.4% and 69.2%, respectively.
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Âñòóï
Âèðàçêîâà õâîðîáà (ÂÕ) øëóíêà òà äâàíàä-
öÿòèïàëî¿ êèøêè íàëåæèòü äî íàéá³ëüø àê-
òóàëüíèõ ïðîáëåì ñó÷àñíî¿ ãàñòðîåíòåðîëîã³¿
[1-3]. Ïîñ³äàþ÷è îäíå ç ïðîâ³äíèõ ì³ñöü ñåðåä
çàõâîðþâàíü øëóíêîâî-êèøêîâîãî òðàêòó
(ØÊÒ), âîíà ìàº íàäçâè÷àéíå ìåäèêî-ñîö³-
àëüíå çíà÷åííÿ, àäæå ïîøèðåííÿ âêàçàíî¿ ïà-
òîëîã³¿ ñòàíîâèòü 8,0%-10,0% ñåðåä äîðîñëî-
ãî íàñåëåííÿ ïðàöåçäàòíîãî â³êó [3]. Íà ñüî-
ãîäí³ ÂÕ ðîçãëÿäàþòü ÿê ïîë³åò³îëîã³÷íå, ãå-
íåòè÷íî òà ïàòîãåíåòè÷íî íåîäíîð³äíå çàõâî-
ðþâàííÿ. Îñíîâíèìè åò³îëîã³÷íèìè ÷èííè-
êàìè âèðàçêîóòâîðåííÿ â ãàñòðîäóîäåíàëüí³é
çîí³ º ñïàäêîâà ñõèëüí³ñòü, ³íô³êîâàí³ñòü
Helicobacter pylori, òèïè íåðâîâî¿ òà åíäî-
êðèííî¿ ðåãóëÿö³¿, ³ìóííèé ñòàòóñ öèòîê³íî-
âîãî ïðîô³ëþ, íåéðî³ìóíîåíäîêðèíí³ ïîðó-
øåííÿ òîùî [3]. Íà ñó÷àñíîìó åòàï³ îñîáëèâå
ì³ñöå ñåðåä ïðè÷èí ðîçâèòêó ÂÕ âñå ÷àñò³øå
â³ä³ãðàþòü ñòðåñ òà åìîö³éíå ïåðåíàïðóæåí-
íÿ, îñîáëèâî ñåðåä îñ³á ïðàöåçäàòíîãî â³êó.
Ïðè÷èíîþ ôîðìóâàííÿ ñòðåñîâèõ âèðàçîê,
êð³ì ïñèõîåìîö³éíèõ ïåðåæèâàíü, âèñòóïà-
þòü âåëèê³ îïåðàòèâí³ âòðó÷àííÿ, òåðì³÷í³
àáî ìåõàí³÷í³ òðàâìè, òÿæêà êðîâîâòðàòà,
ïðîãðåñóþ÷èé ñèíäðîì åíäîãåííî¿ ³íòîêñè-
êàö³¿ òîùî. Ñåðåä ïàö³ºíò³â â³ää³ëåíü ³íòåí-
ñèâíî¿ òåðàï³¿ òà ðåàí³ìàö³¿ ÷àñòîòà ñòðåñîâèõ
âèðàçîê ñòàíîâèòü 5,0%, à â 30,0-50,0% âè-
ïàäê³â âîíè óñêëàäíþþòüñÿ êðîâîòå÷îþ òà
ïåðôîðàö³ºþ [2]. Åðîç³¿ òà âèðàçêè ñëèçîâî¿
îáîëîíêè (ÑÎ) ØÊÒ ìîæóòü âèíèêàòè âæå
÷åðåç ê³ëüêà ãîäèí ï³ñëÿ ãîñï³òàë³çàö³¿ ó â³ä-
ä³ëåííÿ ³íòåíñèâíî¿ òåðàï³¿, à â ï³ñëÿîïåðà-
ö³éíèé ïåð³îä ïîä³áí³ çì³íè ÑÎØ êîíñòàòó-
þòü íàé÷àñò³øå ó ïåðø³ òðè äîáè ï³ñëÿ îïå-
ðàòèâíîãî âòðó÷àííÿ, çîêðåìà é ÷åðåç íåäî-
ë³êè ïåðåäîïåðàö³éíî¿ ï³äãîòîâêè [2]. Äî îñ-
íîâíèõ ïàòîãåíåòè÷íèõ ëàíîê ñòðåñ-³íäóêî-
âàíîãî óëüöåðîãåíåçó íàëåæàòü: ³øåì³ÿ ÑÎ,
ã³ïåðñåêðåö³ÿ ñîëÿíî¿ êèñëîòè òà çíèæåííÿ
ñåêðåö³¿ ã³äðîêàðáîíàòó.

Çâàæàþ÷è íà âèùåíàâåäåí³ ôàêòè,
ïðîô³ëàêòèêà ôîðìóâàííÿ ñòðåñîâèõ âèðàçîê
ìàº âåëèêå ìåäè÷íå òà ñîö³àëüíî-åêîíîì³÷íå
çíà÷åííÿ. ßê ïîòåíö³éíèé ë³êàðñüêèé çàñ³á ç

ïðîòèâèðàçêîâîþ àêòèâí³ñòþ íàøó óâàãó
ïðèâåðíóâ ïðåïàðàò êðî³êîíñåðâîâàíîãî åêñò-
ðàêòó ïëàöåíòè (ÊÅÏ), ñòâîðåíèé ôàõ³âöÿìè
²íñòèòóòó ïðîáëåì êð³îá³îëîã³¿ ³ êð³îìåäèöè-
íè Íàö³îíàëüíî¿ àêàäåì³¿ íàóê Óêðà¿íè (ì. Õàð-
ê³â). Â³äîìî, ùî ÊÅÏ âïëèâàº íà îðãàíè-ì³-
øåí³, ñòèìóëþþ÷è ¿õ ôóíêö³îíóâàííÿ, òà ï³ä-
âèùóº íåñïåöèô³÷íó ðåçèñòåíòí³ñòü îðãàí³çìó
äî íåñïðèÿòëèâèõ ôàêòîð³â çîâí³øíüîãî ñå-
ðåäîâèùà òà ñòðåñîâèõ ÷èííèê³â, ñòèìóëþº ðå-
ïàðàòèâí³ âëàñòèâîñò³ êë³òèí ïðè ïîøêîäæåí-
íÿõ òà çàõâîðþâàííÿõ ð³çíîãî ´åíåçó [4-6].

Çà äàíèìè ë³òåðàòóðè ÊÅÏ ïðîÿâëÿº
âèðàçíó ãàñòðîïðîòåêòèâíó ä³¿ â óìîâàõ ìå-
äèêàìåíòîçíîãî óëüöåðîãåíåçó. Òàê, íà òë³
ïðîô³ëàêòè÷íîãî ââåäåííÿ ïðîòèâèðàçêîâà
àêòèâí³ñòü (ÏÂÀ) ÊÅÏ ñòàíîâèëà 69,1% ïðè
ãîñòð³é ³íäîìåòàöèí-³íäóêîâàí³é ãàñòðîïàò³¿
(âèðàçêîâèé ³íäåêñ (Â²)=3,5 òà 1,08 â³äïîâ³äíî
ó ùóð³â êîíòðîëüíî¿ ãðóïè òà ùóð³â, ÿêèì
ââîäèëè ÊÅÏ) [6].

Ìåòà ðîáîòè-îõàðàêòåðèçóâàòè ãàñò-
ðîöèòîïðîòåêòèâíó ä³þ êð³îêîíñåðâîâàíîãî
åêñòðàêòó ïëàöåíòè íà ìîäåë³ âîäíî-³ìîá³ë³-
çàö³éíîãî ñòðåñó ó ùóð³â çà ìàêðîñêîï³÷íèìè
äàíèìè òà ðåçóëüòàòàìè á³îõ³ì³÷íîãî äîñë³-
äæåííÿ ãîìîãåíàò³â ñëèçîâî¿ îáîëîíêè øëóíêà.

Ìàòåð³àë ³ ìåòîäè
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ in vivo ïðî-
âåäåí³ íà 28 íåë³í³éíèõ ëàáîðàòîðíèõ ùóðàõ-
ñàìöÿõ ìàñîþ 200-220 ́ , ðîçä³ëåíèõ íà 4 ãðó-
ïè: ²-³íòàêòí³ ùóðè (n=7); ²² (êîíòðîëüíà ãðó-
ïà)-ùóðè ç³ ñòðåñ-³íäóêîâàíèì óðàæåííÿì
ÑÎØ (n=7); ²²² (n=7)-ùóðè ç³ ñòðåñ-³íäóêî-
âàíèì óðàæåííÿì ÑÎØ, ÿêèì ó ïðîô³ëàêòè÷-
íîìó ðåæèì³ ââîäèëè âíóòð³øíüîì'ÿçîâî (â/ì)
ÊÅÏ ("Êð³îöåëë-êð³îåêñòðàêò ïëàöåíòè"
(Äåðæàâíå ï³äïðèºìñòâî "Ì³æâ³äîì÷èé íàó-
êîâèé öåíòð êð³îá³îëî´³¿ ³ êð³îìåäèöèíè
ÍÀÍ, ÍÀÌÍ òà ÌÎÇ Óêðà¿íè", ì. Õàðê³â,
Óêðà¿íà); ²V (n=7)-ùóðè ç³ ñòðåñ-³íäóêîâàíèì
óðàæåííÿì ÑÎØ, ÿêèì ó ïðîô³ëàêòè÷íîìó
ðåæèì³ çà ñõåìîþ, àíàëî´³÷íîþ ââåäåííþ
ÊÅÏ, âíóòð³øíüîøëóíêîâî (â/øë) ââîäèëè
³íã³á³òîð ïðîòîííî¿ ïîìïè åçîìåïðàçîë ó äîç³
50 ì´/ê´ [7-9].



129

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2022. Ò. 28. ¹ 3-4
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2022;28(3-4)

Ñòðåñ-³íäóêîâàíó âèðàçêó øëóíêà ìî-
äåëþâàëè â óìîâàõ âîäíî-³ììîá³ë³çàö³éíîãî
ñòðåñó (Â²Ñ) ó ùóð³â, ÿêèé íà ð³âí³ ïàòîá³î-
õ³ì³÷íèõ çì³í ó òðàâí³é ñèñòåì³ º â³äïîâ³ä-
íèêîì ãîñòðîãî ñòðåñó â ëþäèíè [7]. Â²Ñ ìî-
äåëþâàííÿ çà ìåòîäèêîþ Takagi K.Y. et al.,
[10]. Ùóð³â ³ììîá³ë³çóâàëè â ³íäèâ³äóàëüíèõ
ïëåêñèãëàñîâèõ ïåíàëàõ çà Êîãàíîì Î.Õ. òà
âåðòèêàëüíî çàíóðþâàëè äî ð³âíÿ ÿðåìíî¿ ÿì-
êè ó âîäó òåìïåðàòóðîþ 23,0±0,5°C. Òâàðèí
âèòðèìóâàëè ó âîä³ ïðîòÿãîì 5 ãîä, ï³ñëÿ ÷îãî
¿õ âèâîäèëè ç åêñïåðèìåíòó øëÿõîì öåðâ³-
êàëüíî¿ äèñëîêàö³¿ ï³ä ³íãàëÿö³éíèì "ðàóø-
íàðêîçîì".

Ï³ñëÿ ëàïàðîòîì³¿ ïî á³ë³é ë³í³¿ æèâîòà
(linea alba abdominis) ïðîâîäèëè îö³íêó ðîç-
ì³ð³â øëóíêà (çäóòòÿ) òà íàÿâí³ñòü ñïàéêîâèõ
ïðîöåñ³â ³ç ñóì³æíèìè îð´àíàìè, ÿê îçíàê
ïåðôîðàö³¿. Åêñòèðïîâàí³ øëóíêè ðîçêðèâàëè
ïî âåëèê³é êðèâèçí³ (curvatura ventriculi major),
ïðîìèâàëè ó 0,9% ð-í³ NaCl. Âïëèâ äîñë³äæó-
âàíèõ ë³êàðñüêèõ çàñîá³â íà ñòàí ÑÎØ îö³-
íþâàëè ìàêðîñêîï³÷íî çà òàêèìè êðèòåð³ÿìè:
íàáðÿê, ã³ïåðåì³ÿ òà íàÿâí³ñòü êðîâîâèëèâ³â
íà ïîâåðõí³ ñëèçîâî¿ îáîëîíêè. Äëÿ êîæíî¿
ãðóïè ïðîâîäèëè ðîçðàõóíîê â³äñîòêîâîãî
ñêëàäó ï³ääîñë³äíèõ òâàðèí çà âêàçàíèìè îç-
íàêàìè òà ñåðåäíº çíà÷åííÿ ¿õ âèðàçíîñò³, ÿêó
îö³íþâàëè çà øêàëîþ: 0 áàë³â-îçíàêà â³äñóò-
íÿ; 1 áàë-îçíàêà ñëàáî âèðàæåíà; 2 áàëè-îç-
íàêà ïîì³ðíî âèðàæåíà; 3 áàëè-îçíàêà äîáðå
âèðàæåíà [7].

Îêð³ì òîãî ïðîâîäèëè îö³íêó ñòàíó
ÑÎØ çà áàëüíîþ øêàëîþ ßêîâëåâî¿ Ë.Â. [7].
Ðîçðàõóíîê ³íòåãðàëüíîãî ïîêàçíèêà ñòàíó
ÑÎØ-Â² ïðîâîäèëè çà ôîðìóëîþ:

Â²=(Ñåðåäí³é áàë çà øêàëîþ×% òâàðèí ç
âèðàçêàìè)/100

ÏÂÀ âèçíà÷àëè çà ôîðìóëîþ:
ÏÂÀ=((Â² äîñë³äíî¿ ãðóïè-Â² êîíòðîëüíî¿ ãðóïè) /

Â² êîíòðîëüíî¿ ãðóïè)×100
Ïðåïàðàò ÊÅÏ "Êð³îöåëë-êð³îåêñò-

ðàêò ïëàöåíòè" çã³äíî ç ³íñòðóêö³ºþ çàñòîñî-
âóºòüñÿ ó ïàö³ºíò³â ïàðåíòåðàëüíî â ðàçîâ³é
äîç³ 1,8 ìë. Â³äïîâ³äíî ðàçîâà äîçà äëÿ ùóð³â
ñòàíîâèòü: (1,8 ìë/70 ê´)×6,35=0,16 ìë / ê´ ìà-
ñè ò³ëà àáî â³äïîâ³äíî 0,02 ìë/100 ́  ìàñè ò³ëà

ùóðà [5]. ÊÅÏ îòðèìàëè íàóêîâö³ ²íñòèòóòó
ïðîáëåì êð³îá³îëî´³¿ ³ êð³îìåäèöèíè Íàö³î-
íàëüíî¿ àêàäåì³¿ íàóê Óêðà¿íè, ÿê³ é ðîçðî-
áèëè òà âïðîâàäèëè â ïðàêòèêó óí³êàëüíó ìå-
òîäèêó éîãî òðèâàëîãî çáåð³ãàííÿ ó íèçüêî-
òåìïåðàòóðíîìó ñåðåäîâèù³. Äîáðå â³äîìî,
ùî ó ïëàöåíò³ äóæå âèñîêà àêòèâí³ñòü ðÿäó
ôåðìåíò³â: äèõàëüí³ ôåðìåíòè (ìîíîàì³íî-
îêñèäàçà, ñèñòåìà öèòîõðîìîêñèäàç), êàòàëà-
çà, ÍÀÄ- ³ ÍÀÄÔ-ä³àôîðàçè, ñóêöèíàòäåã³ä-
ðîãåíàçà, ñèñòåìè ã³ñòàì³í-ã³ñòàì³íàçà, àöå-
òèëõîë³í-àöåòèëõîë³íåñòðåðàçà, ôàêòîðè
çãîðòàííÿ êðîâ³ òà ô³áðèíîë³çó òà ³í. Ó ïëà-
öåíò³ òàêîæ â³äáóâàºòüñÿ ñèíòåç á³ëê³â, ùî
â³äíîñÿòüñÿ äî êëàñó ²Ë-²Ë1, ²Ë6, ²Ë8, ²Ë2,
îäí³ºþ ç ôóíêö³é ÿêèõ º ³íäóêö³ÿ ãóìîðàëü-
íèõ ôàêòîð³â íåñïåöèô³÷íî¿ ðåçèñòåíòíîñò³,
à ñåêðåòîâàíèé êë³òèíàìè òðàíñôîðìóþ÷èé
ôàêòîð ðîñòó ñòèìóëþº ðåïàðàö³þ çà ðàõóíîê
àêòèâàö³¿ ìåçåíõ³ìàëüíèõ êë³òèí òà ïðîöåñ³â
íåîâàñêóëÿðèçàö³¿. Êð³ì òîãî, äî ñêëàäó ïðå-
ïàðàò³â ïëàöåíòè âõîäèòü ðÿä ôàêòîð³â ðîñòó:
ãåïàòîöèò³â (HGF), ³íñóë³íîïîä³áíèé (IGF),
ô³áðîáëàñò³â (FGF), åï³äåðìàëüíèé (EGF),
íåðâ³â (NGF), êîëîí³ºñòèìóëþþ÷èé (CSF) òà
³í. [4-6]. Äîñë³äæåííÿ ïîêàçàëè, ùî ÊÅÏ
âïëèâàº íà îðãàíè-ì³øåí³, ñòèìóëþþ÷è ¿õ
ôóíêö³îíóâàííÿ, òà ï³äâèùóº íåñïåöèô³÷íó
ðåçèñòåíòí³ñòü îðãàí³çìó äî íåñïðèÿòëèâèõ
ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà òà ñòðåñî-
âèõ ÷èííèê³â, ïðîÿâëÿº àíòèîêñèäàíòíó, ³ìî-
íîìîäåëþþ÷ó, ïðîòèâèðàçêîâó, ìåòàáîëî-
òðîïíó ä³¿ [4-6].

Ïåðåä çàñòîñóâàííÿì ïðåïàðàòó "Êð³î-
öåëë-êð³îåêñòðàêò ïëàöåíòè" ðàçîâó äîçó (0,16
ìë/ê´) åêñòåìïîðàëüíî (ex tempore-çà ïîòðåáè)
ðîçâîäèëè ó 0,9% ð-í³ NaCl (ÏðÀÒ "Ôàðìàöåâ-
òè÷íà ô³ðìà "Äàðíèöÿ"", Óêðà¿íà) ç ðîçðàõóíêó
0,1 ìë 0,9% ð-íó NaCl/100 ´ ìàñè ò³ëà òà ââî-
äèëè â/ì ó ïðîô³ëàêòè÷íîìó ðåæèì³-1 ð/ä
óïðîäîâæ 5 äí³â [4, 7].

Àêòèâí³ñòü NO-ñèíòàç (NOS) ó ÑÎØ
âèçíà÷àëè ñïåêòðîôîòîìåòðè÷íèì ìåòîäîì
çà ê³ëüê³ñòþ ÍÀÄÔÍ2, ùî îêèñëþºòüñÿ [11].
Äëÿ îòðèìàííÿ ãîìîãåíàòó ÑÎØ ïåðôóçóâà-
ëè õîëîäíèì (+4°Ñ) áóôåðíèì ðîç÷èíîì (250
ììîëü ñàõàðîçà, 5 ììîëü Na2EDTA, 5 ììîëü
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òðèñ-ÍÑl áóôåð (ðÍ=7,4)) òà ãîìîãåí³çóâàëè
ïðè 3000 îá/õâ (òåôëîí-ñêëî) ó ñåðåäîâèù³
áóôåðíîãî ðîç÷èíó. Ãîìîãåíàòè ÑÎØ
³íêóáóâàëè 20 õâ ïðè òåìïåðàòóð³ 40°C ç 1
ìë ðåàêö³éíî¿ ñóì³ø³ (ïðè âèçíà÷åíí³
ñóìàðíî¿ àêòèâíîñò³ NOS (iNOS òà cNOS):
CaCl2, òðèñ-ÍÑl, MgCl2 ÍÀÄÔH+Í+, L-Àðã;
ïðè âèçíà÷åíí³ àêòèâíîñò³ iNOS: ÅÄÒÀ, òðèñ-
ÍÑl, MgCl2, ÍÀÄÔH+Í+, L-Àðã) [11]. Ðåàêö³þ
çóïèíÿëè äîäàâàííÿì 0,3 ìë HClO4 òà
öåíòðèôóãóâàëè (3000 îá/õâ), â íàäîñàäîâ³é
ð³äèí³ âèçíà÷àëè êîíöåíòðàö³þ ÍÀÄÔÍ+H+,
ÿêó ðåºñòðóâàëè çà ñâ³òëîïîãëèíàííÿì ïðè
äîâæèí³ õâèë³ λ=340 íì. Àêòèâí³ñòü ñNOS
âèçíà÷àëè ÿê ð³çíèöþ ì³æ ð³âíåì çàãàëüíî¿
NOS òà ³NOS. Àêòèâí³ñòü NO-ñèíòàç âèðà-
æàëè ó íìîëü ÍÀÄÔÍ2/õâ×ã á³ëêà.

Á³îåòè÷í³ àñïåêòè äîñë³äæåííÿ. Âñ³
åêñïåðèìåíòàëüí³ äîñë³äæåííÿ íàä ëàáîðà-
òîðíèìè òâàðèíàìè âèêîíàíî ç óðàõóâàííÿì
âèìîã íàëåæíî¿ ëàáîðàòîðíî¿ ïðàêòèêè
"GLP" (Good Laboratory Practice), â³äîáðàæå-
íèõ â íàñòàíîâ³ "Ë³êàðñüê³ çàñîáè. Íàëåæíà
ëàáîðàòîðíà ïðàêòèêà", çàòâåðäæåíî¿ Çàêî-
íîì Óêðà¿íè, íàêàçîì ÌÎÇ Óêðà¿íè ¹ 95 â³ä
16 ëþòîãî 2009 ð. ³ ç äîòðèìàííÿì îñíîâíèõ
ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè ïðî îõîðî-
íó õðåáåòíèõ òâàðèí, êîòð³ âèêîðèñòîâóþòüñÿ
â åêñïåðèìåíòàõ òà â ³íøèõ íàóêîâèõ ö³ëÿõ
â³ä 18 áåðåçíÿ 1986 ð., Äèðåêòèâè ªâðîïåé-
ñüêîãî ïàðëàìåíòó òà Ðàäè ªÑ 2010/63/ªÑ â³ä
22 âåðåñíÿ 2010 ð. ïðî çàõèñò òâàðèí, ÿê³ âè-
êîðèñòîâóþòüñÿ äëÿ íàóêîâèõ ö³ëåé, íàêàçó
ÌÎÇ Óêðà¿íè â³ä 14 ãðóäíÿ 2009 ð. ¹ 944
"Ïðî çàòâåðäæåííÿ Ïîðÿäêó ïðîâåäåííÿ äî-
êë³í³÷íîãî âèâ÷åííÿ ë³êàðñüêèõ çàñîá³â òà
åêñïåðòèçè ìàòåð³àë³â äîêë³í³÷íîãî âèâ÷åííÿ
ë³êàðñüêèõ çàñîá³â", Çàêîíó Óêðà¿íè â³ä 21
ëþòîãî 2006 ð. ¹ 3447-IV "Ïðî çàõèñò òâàðèí
â³ä æîðñòîêîãî ïîâîäæåííÿ".

Äî ïî÷àòêó åêñïåðèìåíòó ùóðè âïðî-
äîâæ 14 ä³á ïåðåáóâàëè â óìîâàõ êàðàíòèíó
(Íàêàç ¹ 755 â³ä 12 ñåðïíÿ 1997 ð. "Ñòðóê-
òóðà òà óòðèìàííÿ åêñïåðèìåíòàëüíèõ á³îëî-
´³÷íèõ êë³í³ê"), ï³ñëÿ ÷îãî ïðîâîäèëàñÿ ðàí-
äîì³çàö³ÿ íà ãðóïè ïî 7 îñîáèí ó êîæí³é ³ç
ïîäàëüøèì óòðèìàííÿì â óìîâàõ ñòàíäàðò-

íîãî âîäíî-õàð÷îâîãî ðàö³îíó (Íàêàç ¹ 163
â³ä 10 áåðåçíÿ 1996 ð. "Ïðî äîáîâ³ íîðìè ãî-
äóâàííÿ ëàáîðàòîðíèõ òâàðèí òà ïðîäóöåí-
ò³â") ç â³ëüíèì äîñòóïîì (ad libitum) äî âîäè
òà ¿æ³. Ó âñ³õ ñåð³ÿõ äîñë³äæåííÿ òâàðèíàì ó
ãðóïàõ íàíîñèëè ³íäèâ³äóàëüí³ ì³òêè [7].

Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ðå-
çóëüòàò³â ïðîâåäåíî ç âèêîðèñòàííÿì ïðèê-
ëàäíî¿ ïðî´ðàìè äëÿ ðîáîòè ç åëåêòðîííèìè
òàáëèöÿìè  "Microsoft Office Excel 2003;
2013" (Microsoft Corporation, ÑØÀ) çà äîïî-
ìîãîþ ðîçøèðåííÿ "Real Statistics" (http://
www.real-statistics.com/). Îö³íêó õàðàêòåðó
ðîçïîä³ëó âåëè÷èí ó êîæí³é ãðóï³ âèá³ðêîâî¿
ñóêóïíîñò³ ïðîâîäèëè ç âèêîðèñòàííÿì W-
êðèòåð³þ Øàï³ðî-Â³ëêà (Shapiro-Wilk test,
n<50). Îäíîð³äí³ñòü äèñïåðñ³é âèçíà÷àëè çà
êðèòåð³ºì Ëåâåíà (Levene's test). Äëÿ îö³íêè
çíà÷óùîñò³ âèÿâëåíèõ â³äì³ííîñòåé äîñë³-
äæóâàíèõ ïîêàçíèê³â çà ð³çíèõ óìîâ åêñïå-
ðèìåíòó ïðîâîäèëè ñòàòèñòè÷íèé àíàë³ç ç âè-
êîðèñòàííÿì ïàðàìåòðè÷íèõ àáî íåïàðàìåò-
ðè÷íèõ êðèòåð³¿â.

Ïðè íîðìàëüíîìó ðîçïîä³ë³ íåçàëåæ-
íèõ âåëè÷èí â³äì³ííîñò³ ì³æ ãðóïàìè âèçíà-
÷àëè ïîïàðíî çà t-êðèòåð³ºì Ñòüþäåíòà. Ïðè
íåíîðìàëüíîìó ðîçïîä³ë³ áîäàé îäí³º¿ ç ãðóï
íåçàëåæíèõ âåëè÷èí â³äì³ííîñò³ ì³æ íèìè
âèçíà÷àëè ïîïàðíî çà íåïàðàìåòðè÷íèì ðàí-
ãîâèì U-êðèòåð³ºì Ìàííà-Ó³òí³ (Mann-
Whitney). Â³ðîã³äí³ñòü â³äì³ííîñòåé ì³æ â³äñîò-
êîâèìè ÷àñòêàìè ÿê³ñíèõ ïàðàìåòð³â â àëü-
òåðíàòèâí³é ôîðì³ âèçíà÷àëè çà çíà÷åííÿì F-
êðèòåð³þ êóòîâîãî ïåðåòâîðåííÿ Ô³øåðà (F-
test). Îòðèìàí³ ðåçóëüòàòè ïîð³âíþâàëè ç êðè-
òè÷íèìè çíà÷åííÿìè ïðè ð³âí³ â³ðîã³äíîñò³
âèùå 95,0% (p≤0,05) òà âèùå 99,0% (p≤0,01).

Öèôðîâ³ äàí³ ó ðàç³ íîðìàëüíîãî ðîç-
ïîä³ëó âåëè÷èí íàâåäåí³ ó âèãëÿä³ "M±m"
(M±SE), äå M-ñåðåäíº àðèôìåòè÷íå çíà÷åí-
íÿ, m (SE)-ñòàíäàðòíà ïîõèáêà ñåðåäíüîãî
àðèôìåòè÷íîãî àáî Ì (95% Ä²: 5%-95%), äå
95% Ä²:-95% äîâ³ð÷èé ³íòåðâàë (Confidence
interval-Ñ²). Ïðè íåíîðìàëüíîìó ðîçïîä³ë³
îòðèìàíèõ âåëè÷èí äàí³ ïðåäñòàâëåíî ó âèã-
ëÿä³ Ìå [LQ; UQ], äå Ìå-ìåä³àíà, [LQ; UQ]-
âåðõíÿ ìåæà íèæíüîãî (ïåðøîãî) êâàðòèëÿ
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(lower quartile-LQ) òà íèæíÿ ìåæà âåðõíüîãî
(òðåòüîãî) êâàðòèëÿ (upper quartile-UQ) [7].

Ðåçóëüòàòè é îáãîâîðåííÿ
Äîñë³äæåííÿ ïîêàçàëî, ùî ï'ÿòèãîäèííà
³ììîá³ë³çàö³ÿ ùóð³â ³ç çàíóðåííÿì ó âîäó ïðè-
çâåëà äî ñòàòèñòè÷íî â³ðîã³äíîãî (ð<0,05) âè-
ðàçêóâàííÿ ÑÎØ ó 100,0% ùóð³â êîíòðîëüíî¿
ãðóïè (Òàáë. 1). Ïðè ìàêðîñêîï³÷íîìó äîñë³-
äæåíí³ ó òâàðèí êîíòðîëüíî¿ ãðóïè ïðîñòå-
æóâàëèñÿ ìíîæèíí³ åðîç³¿ òà ãåìîðàã³¿ é ã³-
ïåðåì³ÿ ÑÎØ, à Â² ñòàíîâèâ 3,9. Çàñòîñóâàí-
íÿ ÊÅÏ, ÿê ³ åçîìåïðàçîëó, ïðèçâåëî äî îñ-
ëàáëåííÿ âèðàçêóâàííÿ ÑÎØ. Íà öå âêàçóâà-
ëî ñòàòèñòè÷íî â³ðîã³äíå (ð<0,05) çíèæåííÿ
Â² â³äíîñíî ïîêàçíèê³â ùóð³â êîíòðîëüíî¿
ãðóïè ó 9,8 òà 3,3 ðàçè â³äïîâ³äíî (Òàáë. 1).
Ïðè öüîìó, çàçíà÷åíèé ïîêàçíèê áóâ âòðè÷³
íèæ÷èì íà òë³ ïðåâåíòèâíîãî çàñòîñóâàííÿ
ÊÅÏ í³æ ó ùóð³â, ÿêèì ââîäèëè åçîìåïðàçîë,
ÏÂÀ ñòàíîâèëà 96,4 % òà 69,2 % â³äïîâ³äíî.
Öå âêàçóº íà á³ëüø âèðàçíó ÏÂÀ ÊÅÏ çà óìîâ
ïðîô³ëàêòè÷íîãî ðåæèìó çàñòîñóâàííÿ, ïî-
ð³âíÿíî ³ç åçîìåïðàçîëîì, ùî óçãîäæóºòüñÿ
³ç ìåõàí³çìîì ä³¿ îñòàííüîãî, àäæå ³íã³á³òîðè
ïðîòîííî¿ ïîìïè º åôåêòèâíèìè çà ë³êóâàëü-
íîãî ðåæèìó çàñòîñóâàííÿ. Âîäíî÷àñ äîñë³-
äæåííÿ ïîêàçàëî, ùî ï'ÿòèäåííå ââåäåííÿ
ÊÅÏ ïðîÿâëÿº âèðàçíó ÏÂÀ íà ìîäåë³ Â²Ñ ó
ùóð³â. Åðîçèâíî-âèðàçêîâ³ óøêîäæåííÿ
ÑÎØ íà òë³ ââåäåííÿ ÊÅÏ ïðîñòåæåí³ ëèøå
ó 28,6% ùóð³â, à ã³ïåðåì³ÿ ÑÎØ-ëèøå ó

42,9%, â òîé æå ÷àñ ïðè çàñòîñóâàíí³ åçîìå-
ïðàçîëó åðîç³¿, ãåìîðàã³¿ òà âèðàçêîâ³ äåôåêòè
ÑÎØ â³äì³÷åí³ ó 71,4% òâàðèí.

Äëÿ âèâ÷åííÿ ìåõàí³çì³â ÏÂÀ ÊÅÏ íà
òë³ Â²Ñ ó ùóð³â áóëè ïðîâåäåí³ á³îõ³ì³÷í³ äî-
ñë³äæåííÿ ãîìîãåíàò³â ÑÎØ ³ç âèçíà÷åííÿì
àêòèâíîñò³ NOS, àäæå äîáðå â³äîìî, ùî ïðî-
â³äíèì ìåõàí³çìîì óëüöåðîãåííî¿ ä³¿ ñòðåñó
º âàçîêîíñòðèêö³ÿ ñóäèí âíàñë³äîê ä³¿ êàòå-
õîëàì³í³â ç ïîäàëüøîþ åíîòåë³àëüíîþ äèñ-
ôóíêö³ºþ, ïðîòèä³þ äî ÿêî¿ ÷èíèòü í³òðîãåíó
ìîíîîêñèä (NO). Ïðîòå â³äîìî, ùî íàäì³ðíà
ê³ëüê³ñòü NO ïðîÿâëÿº ÿê çàõèñí³, òàê ³ öèòî-
òîêñè÷í³ âëàñòèâîñò³ [12, 13].

Âñòàíîâëåíî, ùî 5-ãîäèííà åêñïîçèö³ÿ
Â²Ñ ïðèçâåëà äî ñòàòèñòè÷íî â³ðîã³äíîãî
(ð<0,001) ï³äâèùåííÿ ñóìàðíî¿ àêòèâíîñò³
NOS âäâ³÷³, ïîð³âíÿíî ³ç ïîêàçíèêàìè ³íòàêò-
íèõ ùóð³â, òà ñòàíîâèëà 1,23±0,02 ÍÀÄÔÍ2/
õâ×ã á³ëêà òà 0,62±0,02 ÍÀÄÔÍ2/õâ×ã á³ëêà
â³äïîâ³äíî (Òàáë. 2). Äîñë³äæåííÿ àêòèâíîñò³
êîíñòèòóòèâíî¿ (ñNOS) òà ³íäóöèáåëüíî¿
(iNOS) ³çîôîðì NOS ïðîäåìîíñòðóâàëî, ùî
íà ïàòîá³îõ³ì³÷íîìó ð³âí³ íà òë³ ñòðåñ-³íäó-
êîâàíîãî óëüöåðîãåíåçó â òêàíèíàõ ÑÎØ â³ä-
ì³÷àºòüñÿ ñòàòèñòè÷íî â³ðîã³äíå (ð<0,001)
ï³äâèùåííÿ àêòèâíîñò³ iNOS ó 5,2 ðàçè â³ä-
íîñíî ïîêàçíèê³â ùóð³â ³íòàêòíî¿ ãðóïè òà
ñòàíîâèëà 0,89±0,01 ÍÀÄÔÍ2/õâ×ã á³ëêà.
Âîäíî÷àñ â³äì³÷åíî ñòàòèñòè÷íî â³ðîã³äíå
(ð<0,001) çíèæåííÿ àêòèâíîñò³ ñNOS íà
24,5% â³äíîñíî ïîêàçíèê³â òâàðèí, ÿê³ íå ï³ä-

Óìîâè 
äîñë³äó n  Çäóòòÿ 

Åðîç³ї 
òà 

ãåìîðàã³ї 
Ã³ïåðåì³ÿ Íàáðÿê Ïîðóш. 

ñêëàäчàñòîñò³ 

Ê-òü òâàðèí ç 
âèðàçêàìè, 

àáñ. (%) 

Ñåðåäí³é 
áàë â 
ãðóï³ 

Â² 

Àáñ. 
(%) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) ²íòàêòí³ ùóðè 

7 

Áàëè 0 0 0 0 0 

0/7 
(0) 0 0 

Àáñ. 
(%) 

0/7 
(0) 

7/7* 
(100) 

7/7* 
(100) 

3/7 
(42,9) 

3/7 
(42,9) Â²Ñ 

7 

Áàëè 0 3 [3; 3]* 3 [3; 3] 0 [0; 2] 0 [0; 2] 

7/7* 
(100) 

3,9±0,26* 
(95%Ä²: 
3,3–4,4) 

3,9 

Àáñ. 
(%) 

0/7 
(0) 

2/7# 
(28,6) 

3/7*# 
(42,9) 

0/7 
(0) 

0/7 
(0) Â²Ñ+ÊÅÏ 

7 

Áàëè 0 0[0;1,5]# 0 [0; 2,5] 0 0 

2/7# 
(28,6) 

1,3±0,34*# 
(95%Ä²: 
0,6–2,0) 

0,4 

Àáñ. 
(%) 

2/7 
(28,6) 

5/7* 
(71,4) 

3/7*# 
(42,9) 

0/7 
(0) 

0/7 
(0) Â²Ñ+Åçîìåïðàçîë 

7 

Áàëè 0 [0; 1] 2 [1; 3]* 0 [0; 1] 0 0 

4/7* 
(57,1) 

2,1±0,49*# 
(95%Ä²: 
1,1–3,0) 

1,2 

Òàáëèöÿ 1
Âïëèâ ÊÅÏ çà ïðîô³ëàêòè÷íîãî ðåæèìó ââåäåííÿ íà ñòàí ÑÎØ íà òë³ âîäíî-³ìîá³ë³çàö³éíîãî ñòðåñó ó ùóð³â

(M±m (95% Ä²) àáî Ìå [LQ; UQ], n=28)

*-ð<0,05 â³äíîñíî ïîêàçíèê³â ³íòàêòíèõ òâàðèí;
#-ð<0,05 â³äíîñíî ïîêàçíèê³â ùóð³â, ï³ääàíèõ Â²Ñ (êîíòðîëüíà ãðóïà);

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
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Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

äàâàëèñü Â²Ñ (Òàáë. 2).
Îòðèìàí³ äàí³ óçãîäæóþòüñÿ ç ë³òåðà-

òóðíèìè ³ çàñâ³ä÷óþòü, ùî íàäëèøîê NO çà
óìîâ éîãî çíà÷íîãî óòâîðåííÿ ïðè ñòðåñ-³í-
äóêîâàíèõ óøêîäæåííÿõ ÷èíèòü öèòîòîêñè÷-
íó òà ïðîçàïàëüíó ä³þ, àäæå ã³ïîêñ³ÿ, ùî ìàº
ì³ñöå ïðè çðîñòàíí³ êîíöåíòðàö³¿ êàòåõîëà-
ì³í³â, ñëóãóº ïåðåäóìîâîþ äëÿ ðîçâèòêó îê-
ñèäàòèâíîãî ñòðåñó, ÿê íàñë³äîê, ó ðåçóëüòàò³
âçàºìîä³¿ ³ç ñóïåðåîêñèä-àí³îíîì O2- ç NO
óòâîðþºòüñÿ âèñîêîàêòèâíèé ñèëüíèé
îêèñíèê-ïåðîêñèí³òðèò (ONOO-), ÿêèé, âçàº-
ìîä³þ÷è ç ë³ï³äàìè, ìîæå ñïðè÷èíèòè ïåð-
îêñèäàö³þ îñòàíí³õ, à óòâîðåííÿ í³òðîòèðî-
çèíó ïðè âçàºìîä³¿ ç òèðîçèíîâèìè çàëèøêà-
ìè á³ëê³â ïîðóøóº ¿õ ôóíêö³¿, âíàñë³äîê öüîãî
â³äáóâàþòüñÿ çì³íè êë³òèííîãî ìåòàáîë³çìó
íà âñ³õ ð³âíÿõ [14, 15].

Â³äîìî, ùî óòâîðåííÿ ïåðîêñèí³òðè-
òó-îñíîâíèé øëÿõ ìåòàáîë³çìó NO. Ê³ëüê³ñòü
éîãî çàëåæèòü in vivo â³ä ðåëÿòèâíîãî íàäõî-
äæåííÿ NO òà ñóïåðîêñèä àí³îíó â òêàíèíè,
ïðè÷îìó êîíöåíòðàö³¿ îáîõ â³ëüíîðàäèêàëü-
íèõ ñïîëóê ìàþòü áóòè ïðèáëèçíî îäíàêîâè-
ìè [14, 15]. ª â³äîìîñò³ ïðî òå, ùî ïåðîêñè-
í³òðèò ñòèìóëþº ìàòðè÷íó ìåòàëîïðîòå¿íê³-

íàçó-8 (ÌÌÐ-8), ÿêà â³ä³ãðàº âàæëèâó ðîëü ó
ðóéíóâàíí³ òà ïåðåáóäîâ³ òêàíèí ÿê ó ô³ç³î-
ëîã³÷íèõ óìîâàõ, òàê ³ ïðè ðîçâèòêó çàïàëåí-
íÿ òà ³íôåêö³¿. Êð³ì àêòèâàö³¿ ÌÌÐ-8, ïåð-
îêñèí³òðèò ëåãêî ³íàêòèâóº òêàíèííèé ³íã³-
á³òîð ÌÌÐ òà ³íã³á³òîð ïðîòå¿íàçè (åëàñòàçè
íåéòðîô³ë³â) ó ïëàçì³ êðîâ³ ëþäèíè. Òàêèì
÷èíîì, ONOO- ïðèñêîðþº ïîøêîäæåííÿ òêà-
íèí ³ ñïðè÷èíÿº ðîçâèòîê ð³çíèõ ïàòîëîã³÷-
íèõ ñòàí³â îðãàí³çìó øëÿõîì àêòèâàö³¿ öèê-
ëîîêñèãåíàçè-êëþ÷îâîãî ôåðìåíòó ñèíòåçó
ïðîñòàãëàíäèí³â, ÿê³ º ñèëüíèìè ìåä³àòîðàìè
çàïàëåííÿ. Êð³ì òîãî, çà òðèâàëî¿ ä³¿ ONOO-

íà ãëàäêîì'ÿçîâ³ êë³òèíè ñóäèí ñïîñòåð³ãàºòü-
ñÿ âòðàòà îñòàíí³ìè çäàòíîñò³ íîðìàëüíî ðåà-
ãóâàòè íà ô³ç³îëîã³÷í³ ïîäðàçíèêè, âíàñë³äîê
öüîãî íàñòàº íåçâîðîòíà ðåëàêñàö³ÿ ì³îöèò³â.
Òàê³ ïðîöåñè ìîæóòü ïðèçâîäèòè äî ïîðó-
øåííÿ ðå´³îíàðíîãî êðîâîòîêó, ùî º óøêî-
äæóþ÷èì ôàêòîðîì ïðè óëüöåðîãåíåç³ [14, 15].

Ïðîô³ëàêòè÷íå ï'ÿòèäåííå ââåäåííÿ
ÊÅÏ ïðèçâåëî äî ñòàòèñòè÷íî â³ðîã³äíîãî
(ð<0,01) çíèæåííÿ ñòðåñ-³íäóêîâàíî¿ ã³ïåðåêñ-
ïðåñ³¿ ÿê NOS, òàê é iNOS (Òàáë. 2). Àêòèâí³ñòü
iNOS ñòàòèñòè÷íî â³ðîã³äíî (ð<0,001) çíèçè-
ëàñü íà 58,4 % â³äíîñíî ïîêàçíèê³â òâàðèí

Óìîâè åêñïåðèìåíòó 
² ãðóïà ²² ãðóïà ²²² ãðóïà ²V ãðóïà Äîñë³äжóâàíèé ïîêàçíèê, 

îäèíèц³ âèì³ðюâàííÿ 
²íòàêòí³ щóðè Êîíòðîëü (Â²Ñ) Â²Ñ +ÊÅÏ ÂÅÑ +Åçîìåïðàçîë 

n 7 7 7 7 

Àêòèâí³ñòü NOS, 
íìîëü ÍÀÄÔÍ2 / õâ×ã á³ëêà 

0,62±0,02 
(95%Ä²: 

0,57–0,66) 

1,23±0,02 
(95%Ä²: 

1,19–1,28) 
ð1-2<0,001 

0,79±0,05 
(95%Ä²: 

0,70–0,89) 
ð1-3<0,01 

ð2-3<0,001 

1,02±0,03 
(95%Ä²: 

0,97–1,07) 
ð1-4<0,001 
ð2-4<0,001 
ð3-4<0,01 

Àêòèâí³ñòü ³NOS, 
íìîëü ÍÀÄÔÍ2 / õâ×ã á³ëêà 

0,17±0,01 
(95%Ä²: 

1,15–0,19) 

0,89±0,01 
(95%Ä²: 

0,87–0,92) 
ð1-2<0,001 

0,37±0,01 
(95%Ä²: 

0,34–0,39) 
ð1-3<0,001 
ð2-3<0,001 

0,58±0,04 
(95%Ä²: 

0,50–0,66) 
ð1-4<0,001 
ð2-4<0,001 
ð3-4<0,001 

Àêòèâí³ñòü ñNOS, 
íìîëü ÍÀÄÔÍ2 / õâ×ã á³ëêà 

0,45±0,02 
(95%Ä²: 

0,41–0,49) 

0,34±0,02 
(95%Ä²: 

0,31–0,37) 
ð1-2<0,001 

0,43±0,06 
(95%Ä²: 

0,31–0,55) 
ð1-3=0,7 

ð2-3=0,18 

0,43±0,04 
(95%Ä²: 

0,36–0,51) 
ð1-4=0,7 

ð2-4=0,04 
ð3-4=0,9 

Òàáëèöÿ 2
Âïëèâ ÊÅÏ çà ïðîô³ëàêòè÷íîãî ðåæèìó ââåäåííÿ íà àêòèâí³ñòü ³çîôîðì NOS íà òë³ âîäíî-³ìîá³ë³çàö³éíîãî

ñòðåñó ó ùóð³â (M±m (95% Ä²), n=28)

²íäåêñàìè 1, 2, 3 âêàçàíî íîìåð ãðóïè, ì³æ ïîêàçíèêàìè ÿêèõ ïðîâåäåíî çð³âíÿííÿ;
ð2-1-ð³âåíü ñòàòèñòè÷íî¿ â³ðîã³äíîñò³ ðîçá³æíîñò³ ïîêàçíèê³â
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Introduction
Gastric or peptic ulcer (PU) is one of the major
problems of modern gastroenterology [1, 2, 3].
It is considered to be one of the most common
diseases of the gastrointestinal tract (GI tract)
with the prevalence up to 8.0%-10.0% among
the adult population of the working age,
therefore, it is has consierable medical and social
importance [3]. Today PU is considered to be a
polyetiological, genetically and pathogenetically
heterogeneous disease. The main etiological

CHARACTERISTICS OF CYTOPROTECTIVE EFFECT ON THE GASTRIC MUCOSA
OF CRYOPRESERVED PLACENTA EXTRACT UNDER
WATER-IMMOBILIZATION STRESS

êîíòðîëüíî¿ ãðóïè òà ñòàíîâèëà 0,37±0,01
ÍÀÄÔÍ2/õâ×ã á³ëêà, àêòèâí³ñòü ñNOS íàâïà-
êè çðîñëà íà 26,4%, ïðîòå ö³ çì³íè íå äîñÿãëè
ð³âíÿ ñòàòèñòè÷íî¿ çíà÷óùîñò³ (ð=0,18).

Çà ñòóïåíåì ìîäóëÿö³¿ àêòèâíîñò³ ÿê
ñóìàðíî¿ NOS, òàê ³ ¿¿ îêðåìèõ ³çîôîðì, äî-
ñë³äæåííÿ ïîêàçàëî, ùî ïðåâåíòèâíå ï'ÿòè-
äåííå ââåäåííÿ åçîìåïðàçîëó ïîñòóïàºòüñÿ çà
åôåêòèâí³ñòþ ÊÅÏ (Òàáë. 2). Òàê, àêòèâí³ñòü
ñóìàðíî¿ NOS ó ùóð³â, ÿêèì ââîäèëè åçîìå-
ïðàçîë ñòàòèñòè÷íî â³ðîã³äíî (ð<0,001) çíè-
çèëàñü ëèøå íà 17,1%, â òîé ÷àñ ÿê íà òë³ çà-
ñòîñóâàííÿ ÊÅÏ àêòèâí³ñòü âêàçàíîãî åíçèìó
çíèçèëàñü (ð<0,001) íà 35,8 % (Òàáë. 2).

Âèñíîâêè
1. Âñòàíîâëåíî, ùî 5-ãîäèííà åêñïîçèö³ÿ âîä-
íî-³ìîá³ë³çàö³éíîãî ñòðåòó ïðèçâîäèòü äî
åðîçèâíî-âèðàçêîâèõ óøêîäæåíü ñëèçîâî¿
îáîëîíêè øëóíêà ó 100,0% ùóð³â, ÿê³ íà á³î-
õ³ì³÷íîìó ð³âí³ îáóìîâëþþòüñÿ ã³ïåðàêòèâà-
ö³ºþ ñèñòåìè NOS, îïîñåðåäêîâàíîþ öèòî-
òîêñè÷íîþ ä³ºþ NO, íà ùî âêàçóâàëî ñòàòèñ-
òè÷íî â³ðîã³äíå (ð<0,001) çðîñòàííÿ ó 2 ðàçè
àêòèâíîñò³ ñóìàðíî¿ NOS.
2. Ïðîô³ëàêòè÷íå ï'ÿòèäåííå ââåäåííÿ êð³î-
åêñòðàêòó ïëàöåíòè ïðèçâåëî äî ìîäóëÿö³¿ àê-
òèâíîñò³ ñèñòåìè NOS ó ñëèçîâ³é îáîëîíö³
øëóíêà, ÿêå ïðè ìàêðîñêîï³÷íîìó äîñë³äæåí-
í³ ïðîÿâëÿëîñÿ ñòàòèñòè÷íî â³ðîã³äíèì
(ð<0,05) çíèæåííÿì âèðàçêîâîãî ³íäåêñó â³ä-
íîñíî ïîêàçíèê³â ùóð³â êîíòðîëüíî¿ ãðóïè ó

9,8 ðàç³â. Òàê, àêòèâí³ñòü NOS ñòàòèñòè÷íî
â³ðîã³äíî (ð<0,001) çíèçèëàñü íà 35,8%, à
àêòèâí³ñòü iNOS ñòàòèñòè÷íî â³ðîã³äíî (ð<0,001)
çìåíøèëàñÿ íà 58,4% â³äíîñíî ïîêàçíèê³â
òâàðèí êîíòðîëüíî¿ ãðóïè.
3. Êð³îåêñòðàêò ïëàöåíòè çà ïðîô³ëàêòèâíîãî
ðåæèìó çàñòîñóâàííÿ ïðîÿâëÿâ âèðàçí³øó çà
åçîìåïðàçîë ïðîòèâèðàçêîâó àêòèâí³ñòü, ÿêà
ñòàíîâèëà â³äïîâ³äíî 96,4% òà 69,2%.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Îòðèìàí³ äàíí³ ïðî âèðàçíó ïðîòèâèðàçêîâó
àêòèâí³ñòü ÊÅÏ íà ìîäåë³ ñòðåñ-³íäóêîâàíîãî
óðàæåííÿ ÑÎØ âêàçóþòü íà äîðå÷í³ñòü ïî-
äàëüøèõ ïîãëèáëåíèõ äîñë³äæåíü ïàòîá³îõ³-
ì³÷íèõ ìåõàí³çì³â ãàñòðîïðîòåêòèâíî¿ ä³¿
âêàçàíîãî åêñòðàêòó.

Êîíôë³êò ³íòåðåñ³â
Àâòîð ðóêîïèñó ñâ³äîìî çàñâ³ä÷óº â³äñóòí³ñòü
ôàêòè÷íîãî àáî ïîòåíö³éíîãî êîíôë³êòó ³í-
òåðåñ³â ùîäî ðåçóëüòàò³â ö³º¿ ðîáîòè ç ôàð-
ìàöåâòè÷íèìè êîìïàí³ÿìè, âèðîáíèêàìè á³î-
ìåäè÷íèõ ïðèñòðî¿â, ³íøèìè îð´àí³çàö³ÿìè,
÷è¿ ïðîäóêòè, ïîñëóãè, ô³íàíñîâà ï³äòðèìêà
ìîæóòü áóòè ïîâ'ÿçàí³ ç ïðåäìåòîì íàäàíèõ
ìàòåð³àë³â àáî ÿê³ ñïîíñîðóâàëè ïðîâåäåí³
äîñë³äæåííÿ.

²íôîðìàö³ÿ ïðî ô³íàíñóâàííÿ
Ô³íàíñóâàííÿ âèäàòêàìè Äåðæàâíîãî áþäæå-
òó Óêðà¿íè.

factors of gastroduodenal ulceration include
hereditary predisposition, Helicobacter pylori
infection, alterations in nervous and endocrine
regulation, immune status, cytokine profile,
neuroimmunoendocrine disorders and others.
[3]. A particular place among the causes of PU
nowadays is occupied by stress, including
emotional stress, especially inpeople of the
working age. In addition to psycho-emotional
experiences, the causes of PU include major
surgical interventions, thermal or mechanical
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injuries, severe blood loss, progressive syndrome
of endogenous intoxication and more. Among
patients of intensive care units and intensive care
units, the incidence of stress ulcers is 5.0%, and in
30.0-50.0% of cases stress ulcers are complicated
by bleeding and perforation [2]. Erosion and
ulceration of the gastric mucosa (GM) can occur
within a few hours after hospitalization in the
intensive care unit, and in the postoperative period
such changes in the central nervous system are most
common in the first three days after surgery,
including due to lack of preoperative preparation
[2]. The main pathogenetic links of stress-
induced ulcerogenesis include: GM ischemia,
hypersecretion of hydrochloric acid and decreased
secretion of bicarbonate.

Given the above facts, the prevention of
stress ulcers is of great medical and socio-
economic importance. As a potential drug with
antiulcer activity, our attention was drawn to the
preparation of canned placenta extract (CEP),
created by specialists of the Institute of
Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine (Kharkiv). It
is known that CEP affects target organs,
stimulating their functioning, and increases non-
specific resistance of the body to adverse
environmental factors and stressors, stimulates
the reparative properties of cells in injuries and
diseases of various origins [4, 5, 6].

According to current literature, CEP has a
pronounced gastroprotective effect in terms of drug
ulcerogenesis. Thus, against the background of
prophylactic administration of antiulcer activity
(AUA) CEP was 69.1% in acute indomethacin-
induced gastropathy (ulcer index (UI)=3.5 and
1.08, respectively, in control rats and rats injected
with CEP) [6].

The aim - to characterize the gastrocyto-
protective effect of cryopreserved placenta
extract on the model of water-immobilization
stress in rats according to macroscopic data and
the results of biochemical study of homogenates
of the gastric mucosa.

Materials and Methods
In vivo experimental studies were performed on

28 nonlinear laboratory male rats weighing 200-
220 g, divided into 4 groups: Group I - intact
rats (n=7); Group II (control group) - rats with
stress-induced damage of GM (n=7); Group III
(n=7) - rats with with stress-induced damage of
GM, which in the prophylactic mode was
administered intramuscularly (i/m) CEP
(("Cryocell-cryoextract of the placenta") State
Enterprise "Interdepartmental Research Center
of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine, the
National Academy of Medical Sciences of
Ukraine and the Ministry of Health of Ukraine",
Ukraine); Group IV (n=7) - rats with stress-induced
damage of GM, which in a prophylactic mode
according to a scheme similar to the administered
of CEP, were i.g. injected a proton pump inhibitor
esomeprazole at a dose of 50 mg/kg [7, 8, 9].

Stress-induced gastric ulcer was modeled
under water-immobilization stress (WIS) in rats,
which at the level of pathobiochemical changes
in the digestive system is equivalent to acute
stress in humans [7]. WIS simulation according
to the method of Takagi K.Y. et al., [10]. Rats
were immobilized in individual plexiglass cases
according to Kogan O.H. and immersed
vertically to the level of the jugular fossa in water
at a temperature of 23.0±0.5°C. The animals
were kept in water for 5 h and then removed from
the experiment by cervical dislocation under
inhalation "raush anesthesia".

After laparotomy along the white line of
the abdomen (linea alba abdominis) a macroscopic
evaluation of the size of the stomach (bloating)
was preformed along with assessment for the
presence of adhesions with adjacent organs as a
sign of perforation. The removed stomachs were
opened along the greater curvature and washed
in 0.9% NaCl solution. The effect of the studied
drugs on the condition of the GM was assessed
macroscopically by the following criteria:
edema, redness and the presence of hemorrhages
on the surface of the mucous membrane. For each
group, the percentage of experimental animals
was calculated according to these characteristics
and the average value of the injury severity was
assessed on the following scale: 0 points - no
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signs of injury; 1 point - signs of injury are
weakly expressed; 2 points - signs of injury are
moderately expressed; 3 points - marked signs
of injury.

In addition, GM's condition was assessed
on a scale Calculation of the integrated GM
condition index (an ulcerative index) was
performed according to the formula [7]:
U²=(Average score on the scale×% rats with ulcers)/100

AUA determined by the formula:
AUA=(UI of the experimental group - UI of the control

group) / UI of the control group)×100
The drug CEP "Cryocell-cryoextract of

the placenta" according to the instructions is used
in patients parenterally in a single dose of 1.8 ml.
Accordingly, a single dose for rats is: (1.8 ml/
70kg)×6.35=0.16 ml/kg body weight or 0.02ml/
100g body weight of rats.

CEP is obtained by scientists of the
Institute of Problems of Cryobiology and
Cryomedicine of the National Academy of
Sciences of Ukraine, who developed and put into
practice a unique method of its long-term storage
in a low-temperature environment. It is well
known that the placenta has very high activity
of a number of enzymes: respiratory enzymes
(monoamine oxidase, cytochrome oxidase system),
catalase, NAD- and NADPH-diaphorase,
succinate dehydrogenase, histamine-histamine
system, acetylcholine-acetylcholinesterase,
factors of blood coagulation and fibrinolysis, etc.
The placenta also synthesizes proteins belonging
to the IL class - IL1, IL6, IL8, IL2, whose
functions are the induction of humoral factors
of nonspecific resistance, and the transforming
growth factor secreted by the cells stimulates
repair due to the activation of mesenchymal cells
and neovascularization processes. In addition,
placenta preparations include a number of
growth factors: hepatocyte (HGF), insulin-like
(IGF), fibroblast (FGF), epidermal (EGF), nerve
(NGF), colony-stimulating (CSF), etc. [4-6].
Studies have shown that KEP affects target
organs, stimulating their work, and achieves non-
specific resistance of substances to adverse
environmental factors and stress factors, exhibits
antioxidant, immunomodulating, anti-shock,

metabolotropic effects [4-6]. Before using the
drug "Cryocell-cryoextract of the placenta" a
single dose (0.16 ml/kg) extemporaneously (ex
tempore - if necessary) was diluted in 0.9%
solution of NaCl (PJSC "Pharmaceutical
Company" Darnitsa", Ukraine) with calculation
of 0.1 ml of 0.9% NaCl solution/100 g of body
weight and was administered in the preventive
mode - once a day for 5 days  [4, 7].

The activity of NO synthases (NOS) in
GM was determined spectrophotometrically by
the amount of oxidized NADPH2 [11]. To obtain
the homogenate, the GM was perfused with cold
(+4°C) buffer (250 mmol sucrose, 5 mmol
Na2EDTA, 5 mmol Tris-HCl buffer (pH 7.4)) and
homogenized at 3000 rpm (Teflon glass) in
buffer. GM homogenates were incubated for 20
min at 40°C with 1 ml of reaction mixture (in
determining the total activity of NOS (iNOS and
cNOS): CaCl2, Tris-HCl, MgCl2, NADPH+H+,
L-Arg, in determining the activity of iNOS:
EDTA, Tris-HCl, MgCl2, NADPH+H+, L-Arg)
[11]. The reaction was stopped by the addition
of 0.3 ml of HClO4 and centrifuged (3000 rpm),
the concentration of NADPH2 in the supernatant
was determined, which was recorded by light
absorption at a wavelength of λ=340 nm. cNOS
activity was defined as the difference between
the level of total NOS and iNOS. NO synthase
activity was expressed in nmol NADPH2/min×g
protein.

Bioethical compliance. All experimental
studies on laboratory animals were performed
in accordance with the requirements of Good
Laboratory Practice and in compliance with the
basic provisions of the Council of Europe
Convention on the Protection of Vertebrate
Animals Used in Experiments and Other
Scientific Purposes of 18 March 1986, European
Parliament and Council Directive 2010/63/EU
of 22 September 2010 on the protection of
animals.

Prior to the experiment, rats were
quarantined for 14 days (Order ¹ 755 of
12.08.1997 "Structure and maintenance of
experimental biological clinics"), followed by
randomization into groups of 7 individuals in
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each with subsequent maintenance in standard
water-food conditions. ration (Order ¹ 163 of
10.03.1996 "On daily feeding rates of laboratory
animals and producers") with free access (ad
libitum) to water and food. In all series of studies,
animals in groups were marked individually [7].
Statistical analysis. Evaluation of the nature of
the distribution of values in each group of the
sample was performed using the W-test Shapiro-
Wilk test. Homogeneity of dispersions was
determined by Levene's test. To assess the
significance of the identified differences in the
studied indicators under different experimental
conditions, statistical analysis was performed
using parametric or nonparametric criteria.

The probability of differences between the
percentages of qualitative parameters in the
alternative form was determined by the value of
the F-test of Fisher's angular transformation (F-test).

In case of normal distribution of the
independent values, the differences between the
groups were determined in pairs by the Student's
t-test. In case of abnormal distribution of at least
one of the groups of independent quantities, the
differences between them were determined in
pairs by the nonparametric Mann-Whitney rank
U-test. The obtained values were compared with
the critical ones with a probability level above
95.0% (p≤0.05), above 99.0% (p≤0.01), above
99.5% (p≤0.005) and above 99.9% (p≤0.001)
and concluded that the probability of error.

Numerical data in the case of normal distribution
of values are given as "M±m" (M±SE), where M
is the arithmetic mean, m (SE) is the standard error
of the arithmetic mean or M (95% CI: 5% -95%) ,
where 95% CI: - 95% confidence interval.

At abnormal distribution of the received
sizes the data are presented in the form of Me
[LQ; UQ], where Me is the median, [LQ; UQ] is
the upper limit of the lower quartile (LQ) and
the lower limit of the upper quartile (UQ). [7].

Results and Discussion
The study showed that five-hour immobilization
of rats with immersion in water led to statistically
significant (p<0.05) GM ulceration in 100.0%
of control rats (Tab. 1). Macroscopic examination
of animals in the control group showed multiple
erosions and hemorrhages and hyperemia of the
central nervous system, and UI was 3.9. The use
of CEP, as well as esomeprazole, led to a
weakening of SOS ulcers. This was indicated by
a statistically significant (p<0.05) decrease in UI
relative to the rats of the control group in 9.8
and 3.3 times, respectively (Tab. 1). At the same
time, this figure was three times lower on the
background of preventive use of CEP than in rats
administered esomeprazole, AUA was 96.4%
and 69.2%, respectively. This indicates a more
pronounced AUA CEP in terms of prophylactic
regimen, compared with esomeprazole, which
is consistent with the mechanism of action of

Conditions 
of the research n  Flatulence 

Erosions 
and 

hemorrhages 
Hyperemia Edema Folding 

disorders 

Number of 
animals 

with ulcers, 
abs. (%) 

Average 
score in 

the group 
UI 

abs. 
(%) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) Intact rats 

7 

Point 0 0 0 0 0 

0/7 
(0) 0 0 

abs. 
(%) 

0/7 
(0) 

7/7* 
(100) 

7/7* 
(100) 

3/7 
(42,9) 

3/7 
(42,9) WIS 

7 

Point 0 3 [3; 3]* 3 [3; 3] 0 [0; 2] 0 [0; 2] 

7/7* 
(100) 

3,9±0,26* 
(95%Ä²: 
3,3–4,4) 

3,9 

abs. 
(%) 

0/7 
(0) 

2/7# 
(28,6) 

3/7*# 
(42,9) 

0/7 
(0) 

0/7 
(0) WIS+CEP 

7 

Point 0 0[0;1,5]# 0 [0; 2,5] 0 0 

2/7# 
(28,6) 

1,3±0,34*# 
(95%Ä²: 
0,6–2,0) 

0,4 

abs. 
(%) 

2/7 
(28,6) 

5/7* 
(71,4) 

3/7*# 
(42,9) 

0/7 
(0) 

0/7 
(0) WIS+Esomeprazole 

7 

Point 0 [0; 1] 2 [1; 3]* 0 [0; 1] 0 0 

4/7* 
(57,1) 

2,1±0,49*# 
(95%Ä²: 
1,1–3,0) 

1,2 

Table 1
Influence of CEP under the preventive mode of administration on the state of the secondary school on the background

of water-immobilization stress in rats (M±m (95% C²) or Ìå [LQ; UQ], n=28)

* - p <0.05 relative to intact animals
# - p <0.05 relative to the performance of rats exposed to WIS (control group)
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the latter, because proton pump inhibitors are
effective in the therapeutic regimen. At the same
time, the study showed that a five-day
administration of CEP shows a pronounced AUA
in the WIS model in rats. Erosive-ulcerative
lesions of the central nervous system on the
background of CEP were observed in only 28.6%
of rats, and hyperemia of the central nervous
system - only 42.9%, while on the background
of esomeprazole erosion, hemorrhage and
ulcerative defects of the central nervous system
were observed in 71.4% animals.

To study the mechanisms of AUA CEP
on the background of WIS in rats, we conducted
biochemical studies of NOS homogenates to
determine the activity of NOS, because it is well
known that the leading mechanism of
ulcerogenic stress is vascular vasoconstriction
due to catecholamines with subsequent
enotelial). However, it is known that excessive
amounts of NO exhibit both protective and
cytotoxic properties [12, 13].

It was found that 5-hour exposure to WIS
led to a statistically significant (p<0.001)
increase in total NOS activity twice compared
to intact rats and was 1.23±0.02 NADPH2/min

×g protein and 0.62±0.02 NADPH2/min×g
protein, respectively (Tab. 2). The study of the
activity of constitutive (cNOS) and inducible
(iNOS) isoforms of NOS showed that at the
pathobiochemical level on the background of
stress-induced ulcerogenesis in the tissues of the
central nervous system there is a statistically
significant (p<0.001) increase in iNOS activity in
5.2 times relative to 0.89±0.01 NADPH2/min×g
protein. At the same time, there was a statistically
significant (p<0.001) decrease in cNOS activity
by 24.5% relative to the indicators of animals
that were not exposed to WIS (Tab. 2).

The obtained data are consistent with the
literature that the excess of this NO in conditions
of significant growth of its formation in stress-
induced damage, has a cytotoxic and proinflammatory
effect, because hypoxia, which occurs with
increasing catecholamines, is a prerequisite for
oxidative stress. interaction with the superoxide
anion O2- with NO produces a highly active strong
oxidant - peroxynitrite (ONOO-), which interacts
with lipids, can cause peroxidation of the latter,
and the formation of nitrotyrosine in interaction
with tyrosine residues of proteins disrupts their
functions. metabolism at all levels [14, 15].

Conditions of the experiment 
Group ² Group ²² Group ²²² Group ²V The studied indicator, 

units of measurement 
Intact rats Control (WIS) WIS+CEP WIS+Esomeprazole 

n 7 7 7 7 

NOS activity,  
nmol NADPH2/min×g protein 

0,62±0,02 
(95 % Ñ²: 
0,57–0,66) 

1,23±0,02 
(95 % Ñ²: 
1,19–1,28) 
ð1-2 < 0,001 

0,79±0,05 
(95 % Ñ²: 
0,70–0,89) 
ð1-3 < 0,01 

ð2-3 < 0,001 

1,02±0,03 
(95 % Ñ²: 
0,97–1,07) 
ð1-4 < 0,001 
ð2-4 < 0,001 
ð3-4 < 0,01 

Activity iNOS,  
nmol NADPH2/min×g protein 

0,17±0,01 
(95 % Ñ²: 
1,15–0,19) 

0,89±0,01 
(95 % Ñ²: 
0,87–0,92) 
ð1-2 < 0,001 

0,37±0,01 
(95 % Ñ²: 
0,34–0,39) 
ð1-3 < 0,001 
ð2-3 < 0,001 

0,58±0,04 
(95 % Ñ²: 
0,50–0,66) 
ð1-4 < 0,001 
ð2-4 < 0,001 
ð3-4 < 0,001 

Activity cNOS,  
nmol NADPH2/min×g protein 

0,45±0,02 
(95 % Ñ²: 
0,41–0,49) 

0,34±0,02 
(95 % Ñ²: 
0,31–0,37) 
ð1-2 < 0,001 

0,43±0,06 
(95 % Ñ²: 
0,31–0,55) 
ð1-3 = 0,7 

ð2-3 = 0,18 

0,43±0,04 
(95 % Ñ²: 
0,36–0,51) 
ð1-4 = 0,7 

ð2-4 = 0,04 
ð3-4 = 0,9 

Table 2
Influence of CEP under the prophylactic regimen of administration on the activity of NOS isoforms against the

background of water-immobilization stress in rats (M±m (95% C²), n=28)

Indices 1, 2, 3 indicate the number of the group between the indicators of which the comparison was made
p2-1 - the level of statistical probability of discrepancy

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ



138

Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2022. Ò. 28. ¹ 3-4                                                               ISSN 1029 - 4244 (Print)
Acta Medica Leopoliensia 2022;28(3-4)                                                                               eISSN 2415-3303 (Online)

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

It is known that the formation of
peroxynitrite is the main pathway of NO
metabolism. Its amount depends in vivo on the
relative entry of NO and superoxide anion into
tissues, and the concentrations of both free
radical compounds should be approximately the
same [14, 15]. There is evidence that
peroxynitrite stimulates matrix metalloprotein
kinase-8 (MMP-8), which plays an important
role in tissue destruction and rearrangement both
in physiological conditions and in the
development of inflammation and infection. In
addition to activating MMP-8, peroxynitrite
readily inactivates the tissue MMP inhibitor and
the proteinase inhibitor (neutrophil elastase) in
human blood plasma. Thus, ONOO accelerates
tissue damage and causes the development of
various pathological conditions of the body by
activating cyclooxygenase - a key enzyme in the
synthesis of prostaglandins, which are strong
mediators of inflammation. In addition,
prolonged exposure to vascular smooth muscle
cells has led to a loss of the latter's ability to
respond normally to physiological stimuli,
resulting in irreversible relaxation of myocytes.
Such processes can lead to disruption of regional
blood flow, which is a damaging factor in
ulcerogenesis [14, 15].

Prophylactic five-day administration of
CEP resulted in a statistically significant (p<0.01)
reduction in stress-induced hyperexpression in both
NOS and iNOS (Tab. 2), which were in agreement
with the literature data [16, 17]. Thus, the activity
of iNOS was statistically significant (p<0.001)
decreased by 58.4% relative to animals in the
control group and was 0.37±0.01 NADPH2/min×g
protein, the activity of cNOS on the contrary
increased by 26.4%, but these changes did not reach
the level of statistical significance (p=0.18).

According to the degree of modulation of
the activity of both total NOS and its individual
isoforms, the study showed that preventive five-
day administration of esomeprazole is inferior
to the effectiveness of CEP (Tab. 2). Thus, the
activity of total NOS in rats administered
esomeprazole was statistically significantly
(p<0.001) decreased by only 17.1%, while

against the background of CEP activity of this
enzyme decreased (p<0.001) by 35.8% (Tab. 2).

Conclusions
1. A 5-hour exposure to BIS has been found to
lead to erosive-ulcerative lesions of the central
nervous system in 100.0% of rats, caused by
hyperactivation of the NOS system and mediated
by cytotoxic action of NO, as demonstrated by
statistically significant (p<0.001) 2-fold increase
of activity of the total NOS.
2. Prophylactic five-day administration of
cryopreserved placenta extract has been shown
to modulate the activity of the NOS system in
the gastric mucosa proved by a macroscopic
study demonstrating a statistically significant
(p<0.05) 9.8 times reduction in ulcer index as
compared with rats of the control group. Thus,
NOS activity statistically significantly (p<0.001)
decreased by 35.8%, and iNOS activity
statistically significantly (p<0.001) decreased by
58.4% as compared with the control animals.
3. Cryopreserved placenta extract in the
prophylactic regimen showed a more pronounced
anti-ulcer activity as compared with esomeprazole,
which was 96.4% and 69.2%, respectively.

Prospects for further research
The obtained data on the pronounced antiulcer
activity of CEP in the model of stress-induced
lesions of the central nervous system indicate the
relevance of further in-depth studies of the
pathobiochemical mechanisms of gastroprotective
action of this extract.
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