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Ðåôåðàò
Ìåòà. Íà ñüîãîäí³ çàëèøàºòüñÿ àêòóàëüíîþ ïðîáëå-
ìà ïîøóêó øëÿõ³â ïîñëàáëåííÿ ïîá³÷íèõ åôåêò³â, ÿê³
ñïîñòåð³ãàþòüñÿ ó áëèçüêî 30-60% ïàö³ºíò³â, ÿê³ âè-
êîðèñòîâóþòü ³íäîìåòàöèí. Íàøó óâàãó ó ÿêîñò³ çà-
ñîáó ïàòî´åíåòè÷íî¿ êîðåêö³¿ óëüöåðî´åííî¿ ä³¿ ³íäî-
ìåòàöèíó ïðèâåðíóâ êð³îêîíñåðâîâàíèé åêñòðàêò
ïëàöåíòè (ÊÅÏ). Ìåòà ðîáîòè - îõàðàêòåðèçóâàòè
ïðîòèâèðàçêîâó àêòèâí³ñòü êð³îêîíñåðâîâàíîãî
åêñòðàêòó ïëàöåíòè íà ìîäåë³ ³íäîìåòàöèí-³íäóêî-
âàíîãî óëüöåðî´åíåçó.
Ìàòåð³àëè ³ ìåòîäè. Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
in vivo ïðîâåäåí³ íà 28 íåë³í³éíèõ ëàáîðàòîðíèõ ùó-
ðàõ-ñàìöÿõ ìàñîþ 200-220 ́ . Ãîñòðå ³íäîìåòàöèí-³í-

Abstract
Aim. The side effects associated with the use of
indometacin are noted by about 30-60% of patients,
therefore, in this context the problem of adverse event
rate reduction is still relevant today. Cryopreserved
placental extract (CEP) attracted our attention as a means
of pathogenetic correction of the ulcerogenic action of
indomethacin. The aim of the paper is to characterize
the antiulcer activity of cryopreserved placenta extract
on a model of indomethacin-induced ulcerogenesis.
Materials and Methods. In vivo experimental studies
were performed on 28 nonlinear laboratory male rats
weighing 200-220 g. Acute indomethacin-induced
gastrointestinal injury was replicated by a single injection
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Âñòóï
Íåñòåðî¿äí³ ïðîòèçàïàëüí³ çàñîáè (ÍÏÇÇ) -
öå âåëèêèé êëàñ ë³êàðñüêèõ çàñîá³â, ÿê³ çàé-
ìàþòü ïðîâ³äíå ì³ñöå ó ôàðìàêîòåðàï³¿ ïà-
òîëî´³÷íèõ ïðîöåñ³â, ùî ïðîÿâëÿþòüñÿ áîëüî-
âèì ñèíäðîìîì, çàïàëåííÿì, ëèõîìàíêîþ òà
³í. Â îñòàíí³ ðîêè ó âñüîìó ñâ³ò³ ñïîñòåð³ãà-
ºòüñÿ çíà÷íå çá³ëüøåííÿ ñïåêòðó ïîêàçàíü òà
÷àñòîòè ïðèçíà÷åíü ÍÏÇÇ, ùî çóìîâëåíî, çî-
êðåìà, çðîñòàííÿì ïèòîìî¿ âàãè çàõâîðþâàíü,
ÿê³ ïîòðåáóþòü ïðèçíà÷åííÿ ïðåïàðàò³â ö³º¿
ãðóïè, ó ò.÷. îñòåîàðòðîçó, ðåâìàòî¿äíîãî àðò-
ðèòó òà ³í., òà, ç ³íøîãî áîêó, äåìî´ðàô³÷íèì
"ïîñòàð³øàííÿì" íàñåëåííÿ [1, 2, 3].

Äî ÷èñëà íàéóæèâàí³øèõ ÍÏÇÇ ùå ç
ìèíóëîãî ñòîë³òòÿ íàëåæàòü ïîõ³äí³ îöòîâî¿
(³íäîìåòàöèí, äèêëîôåíàê, ñóë³íäàê òà ³í.) òà
ïîõ³äí³ ïðîï³îíîâî¿ (³áóïðîôåí, íàïðîêñåí,
êåòîïðîôåí òà ³í.) êèñëîò. ²íäîìåòàöèí (1-
(ïàðà-õëîðáåíçî³ë)-5-ìåòîêñè-2-ìåòèë³íäîë-
3-îöòîâà êèñëîòà) çàéìàº îñîáëèâå ì³ñöå ñå-
ðåä óñ³õ ÍÏÇÇ. Â³í áóâ îäíèì ç íàéïåðøèõ
ñåðåä ïåðå÷èñëåíèõ ÍÏÇÇ, ÿêèé áóëî âïðî-
âàäæåíî â êë³í³÷íó ïðàêòèêó. Êë³í³÷í³ äîñë³-
äæåííÿ ³íäîìåòàöèíó áóëî ðîçïî÷àòî ó 1961 ð.,

à ó 1965 ð. éîãî âæå áóëî äîçâîëåíî äî ìå-
äè÷íîãî çàñòîñóâàííÿ. ²íäîìåòàöèí îòðèìàâ
âèçíàííÿ, îñê³ëüêè ñòàâ îäíèì ç ïåðøèõ çà-
ñîá³â, ÿêèé áóâ åôåêòèâíèì ó ë³êóâàíí³ ì³-
ãðåí³ òà ãîëîâíîãî áîëþ, à òàêîæ ó òîãî÷àñí³é
êë³í³÷í³é ïðàêòèö³ îòðèìàâ íàçâó "áîëþ, ùî
êóïóºòüñÿ ³íäîìåòàöèíîì" [4].

Îäíàê, íåçâàæàþ÷è íà óñï³øíå çàñòî-
ñóâàííÿ ³íäîìåòàöèíó ó êë³í³÷í³é ïðàêòèö³
ïîíàä ï'ÿòäåñÿò ðîê³â, íà ñüîãîäí³ çàëèøàºòü-
ñÿ àêòóàëüíîþ ïðîáëåìà ïîøóêó øëÿõ³â ïî-
ñëàáëåííÿ ïîá³÷íèõ åôåêò³â, ÿê³ çàóâàæóþòü
áëèçüêî 30-60% ïàö³ºíò³â, ùî îòðèìóþòü çâè-
÷àéí³ òåðàïåâòè÷í³ äîçè âêàçàíîãî ÍÏÇÇ, à
áëèçüêî 10-20% âèìóøåí³ âäàâàòèñü äî ïðè-
ïèíåííÿ éîãî çàñòîñóâàííÿ [4]. Òàê íóäîòó,
ïå÷³þ òà/àáî åï³ãàñòðàëüíèé á³ëü â³äì³÷àþòü
3-9% ïàö³ºíò³â, à 1-3% ïàö³ºíò³â ñêàðæàòüñÿ
íà ðîçâèòîê ä³àðå¿ ÷è áîëþ ó æèâîò³ ïðè çà-
ñòîñóâàíí³ ³íäîìåòàöèíó [4].

Â îñòàíí³ äåñÿòèë³òòÿ ðîçðîáëåíî ö³ëó
íèçêó çàõîä³â, ñïðÿìîâàíèõ íà çíèæåííÿ óëü-
öåðî´åííî¿ ä³¿ ³íäîìåòàöèíó íà øëóíêîâî-
êèøêîâèé òðàêò (ØÊÒ). Ó êë³í³ö³ óñï³øíî çà-
ñòîñîâóºòüñÿ ïîºäíàíå çàñòîñóâàííÿ ÍÏÇÇ,

äóêîâàíå óøêîäæåííÿ øëóíêîâî-êèøêîâîãî òðàêòó
â³äòâîðþâàëè øëÿõîì îäíîðàçîâîãî ââåäåííÿ ùóðàì
³íäîìåòàöèíó â äîç³ 60 ì´/ê´. Åâòàíàç³þ òâàðèí ïðî-
âîäèëè ÷åðåç 4 ãîä. ï³ñëÿ ââåäåííÿ.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ìàêðîñêîï³÷íà îö³íêà
ñòàíó ñëèçîâî¿ îáîëîíêè øëóíêà ïîêàçàëà, ùî ó âñ³õ
òâàðèí íàÿâí³ ÷èñëåíí³ òî÷êîâ³ ãåìîðàã³¿, à ó 49,2%
ùóð³â ñïîñòåð³ãàëàñü ñëàáêî âèðàæåíà ã³ïåðåì³ÿ òà
ïîðóøåííÿ ñêëàä÷àñòîñò³. Îö³íêà ñòàíó ñëèçîâî¿ îáî-
ëîíêè òîíêî¿ êèøêè ïîêàçàëà, ùî ó 57,1% ùóð³â, ÿêèì
ââîäèëè ò³ëüêè ³íäîìåòàöèí, âèÿâëÿëîñü 11,1±4,1
âèðàçîê íà 10 ñì äîâæèíè. Ïðîô³ëàêòè÷íå ââåäåííÿ
åçîìåïðàçîëó ïðèâåëî äî ñòàòèñòè÷íî â³ðîã³äíîãî
(ð<0,05) îñëàáëåííÿ óëüöåðî´åííî¿ ä³¿ ³íäîìåòàöèíó íà
ñëèçîâó îáîëîíêó øëóíêà -  ñåðåäí³é áàë ñòàíó ñëèçîâî¿
îáîëîíêè ó 3,9 ðàçè áóâ íèæ÷èì çà ïîêàçíèêè ùóð³â
êîíòðîëüíî¿ ãðóïè òà ñòàíîâèâ 0,9±0,26.
Âèñíîâêè. Íà òë³ êîìá³íîâàíîãî çàñòîñóâàííÿ ³íäî-
ìåòàöèíó òà ÊÅÏ âèðàçêîâèé ³íäåêñ áóâ ó 1,9 íèæ-
÷èì, í³æ ó ùóð³â, ÿêèì ââîäèëè ò³ëüêè ³íäîìåòàöèí,
ùî âêàçóº íà ´àñòðîïðîòåêòèâíó àêòèâí³ñòü ÊÅÏ.
Íà â³äì³íó â³ä åçîìåïðàçîëó, ââåäåííÿ ÊÅÏ ÷èíèòü âè-
ðàçíó åíòåðîïðîòåêòèâíó ä³þ, ùî çàñâ³ä÷èëà â³äñóò-
í³ñòü óøêîäæåíü ñëèçîâî¿ òîíêî¿ êèøêè ó ùóð³â, ÿêèì
ââîäèëè äîñë³äæóâàíèé êð³îåêñòðàêò òà ³íäîìåòàöèí.

of indomethacin at 60 mg/kg in rats. Euthanasia of
animals was performed after 4 hours after indomethacin
administration.
Results and Discussion. Macroscopic evaluation of the
condition of the gastric mucosa showed that all animals
had numerous pinpoint hemorrhages, and 49.2% of rats
had mild hyperemia and abnormal folding. Evaluation
of the condition of the small intestinal mucosa showed
that 57.1% of rats injected with indomethacin alone had
11.1±4.1 ulcers per 10 cm of mucosa length. Prophylactic
administration of esomeprazole led to a statistically
significant (p<0.05) attenuation of the ulcerogenic effect
of indomethacin on the gastric mucosa - the mean score
of the mucosa was 3.9 times lower than in control rats
and was 0.9±0.26.
Conclusions. The combined use of indomethacin and
CEP was associated with a 1.9-fold lower ulcer index as
compared with rats administered indomethacin only, thus
demonstrating the gastroprotective activity of CEP. In
contrast to esomeprazole, the introduction of CEP has a
pronounced enteroprotective effect, as indicated by the
absence of damage to small intestinal mucosa in rats
treated with the studied cryoextract and indomethacin.

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research



69

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2021. Ò. 27. ¹ 3-4
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2021;27(3-4)

À                                                                                                                                                                                      Á

[7], ïåïòèäíîãî ãîðìîíó îáåñòàòèíó [8], ³íã³-
á³òîð ôîñôîä³åñòåðàçè äëÿ ë³êóâàííÿ åðåê-
òèëüíî¿ äèñôóíêö³¿ ñèëäåíàô³ëó [9], ôëàâà-
íî¿äó ä³îñì³íó [9] òà ³í.

Íàøó óâàãó ó ÿêîñò³ çàñîáó ïàòî´åíå-
òè÷íî¿ êîðåêö³¿ ïðèâåðíóâ â³ò÷èçíÿíèé á³î-
òåõíîëî´³÷íèé ïðåïàðàò, ðîçðîáëåíèé êîëåê-
òèâîì ²íñòèòóòó ïðîáëåì êð³îá³îëî´³¿ ³ êð³î-
ìåäèöèíè ÍÀÍ Óêðà¿íè - êð³îêîíñåðâîâàíèé
åêñòðàêò ïëàöåíòè (ÊÅÏ), ÿêîìó ïðèòàìàííà
ìóëüòèâåêòîðí³ñòü ä³¿, îáóìîâëåíà âì³ñòîì
íèçêè âîñîêîàêòèâíèõ á³îëî´³÷íèõ ðå÷îâèí
(Òàáë. 1) [2, 10, 11].

Òåõíîëî´³ÿ îòðèìàííÿ ÊÅÏ. Äîíîðàìè
ïëàöåíò âèñòóïàþòü çäîðîâ³ ïîðîä³ëë³, ùî ïî-
âèíí³ áóòè îáñòåæåí³ àíàëî´³÷íî äîíîðàì êðî-
â³. Ïëàöåíòà çàãîòîâëþºòüñÿ ï³ñëÿ îïåðàö³¿
êåñàðîâîãî ðîçòèíó. Ïðåïàðàòè ï³äëÿãàþòü îáî-

çîêðåìà ³íäîìåòàöèíó, ç ³íã³á³òîðàìè ïðîòîí-
íî¿ ïîìïè (²ÏÏ), Í2-ãàñòàì³íîáëîêàòîðàìè,
ñèíòåòè÷íèìè àíàëîãàìè ïðîñòàãëàíäèí³â
àáî ñòèìóëÿòîðàìè ¿õ ñèíòåçó òà ³í, ïðîòå, âñ³
âêàçàí³ çàñîáè êîðåêö³¿ âîëîä³þòü âëàñíèìè
ïîá³÷íèìè åôåêòàìè, ùî íå äîçâîëÿº ââàæàòè
òàêèé ï³äõ³ä "çîëîòèì ñòàíäàðòîì" [1, 2, 5].

Âæå íàâåäåí³ ôàêòè îá´ðóíòîâóþòü
äîö³ëüí³ñòü ïîøóêó íîâèõ ï³äõîä³â äî ïî-
ñëàáëåííÿ óëüöåðî´åííî¿ ä³¿ ³íäîìåòàöèíó
[4]. Òàê â îñòàíí³ ðîêè ïðîâåäåí³ åêñïåðèìåí-
òàëüí³ äîñë³äæåííÿ, ÿê³ ïðîäåìîíñòðóâàëè
äîö³ëüí³ñòü êîìá³íîâàíîãî çàñòîñóâàííÿ ç ³í-
äîìåòàöèíîì ó ÿêîñò³ ́ àñòðî-/ åíòåðî-ïðîòåê-
òàíò³â öóêðîçíèæóâàëüíîãî ë³êàðñüêîãî çàñî-
áó êëàñó á³ãóàí³ä³â ìåòôîðì³íó [6], ñèíòåòè÷-
íîãî àíòèã³ïåðòåíçèâíîãî ïðåïàðàòó, ùî íà-
ëåæèòü äî ãðóïè áåòà-áëîêàòîð³â íåá³âîëîëó

Íàçâà á³îëîґ³чíî 
àêòèâíèх ðåчîâèíè Хàðàêòåðèñòèêà Âì³ñò 

Àëüôà-ôåòîïðîòå¿í  Àêòèâàòîð (àáî ³íã³á³òîð) ðîñòó åìáð³îíàëüíèõ, 
òðàíñôîðìîâàíèõ, àêòèâîâàíèõ ³ìóíîêîìïåòåíòíèõ êë³òèí  429±75 ìМÅ/ìë 

Õîð³îí³÷íèé ãîíàäîòðîï³í  Àêòèâàòîð ³ìóííî¿ ñèñòåìè, ñòèìóëþº âèðîáêó ñòåðî¿äíèõ 
ãîðìîí³â (òåñòîñòåðîí òà åñòðàä³îë)  26,8±8 ìМÅ/ìë 

Åñòðàä³îë  Рåïðîäóêòèâíà ôóíêö³ÿ, êàðä³îïðîòåêòîðíà ä³ÿ  755±48 ïМîëü/ìë 
Ïðîãåñòåðîí  Рåïðîäóêòèâíà ôóíêö³ÿ, êàðä³îïðîòåêòîðíà ä³ÿ  226±110 íМîëü/ìë 

Ïðîëàêòèí  Âïëèâ íà ðîçâèòîê âòîðèííèõ ñòàòåâèõ îçíàê, åðèòðîïîåòè÷íà 
ä³ÿ, ðåãóëÿö³ÿ æèðîâîãî îáì³íó  705±129 ìМÅ/ìë 

ÀМÃФ  Ï³äãîòîâêà äî âàã³òíîñò³, ïðîöåñ çà÷àòòÿ, íîðìàëüíèé ðîçâèòîê 
ôåòîïëàöåíòàðíî¿ îäèíèö³  1470±173 íã/ìë 

Лàêòîôåðèí  Ñòèìóëÿö³ÿ ëàêòàö³¿  1270±223 íã/ìë 
ÑÒÃ  Ãîðìîí ðîñòó, àíàáîë³÷íà ä³ÿ  5,64 íã/ìë 

Лþòå¿íèçóþ÷èé ãîðìîí  Ãîðìîí ã³ïîô³çó, ñåêðåö³ÿ åñòðî´åí³â, ïðîãåñòåðîíó, 
òåñòîñòåðîíó  7,8±1,9 МÅ/ë 

Фîëëèêóëîñòèìóëþþ÷èé 
ãîðìîí  

Ãîðìîí ã³ïîôèçà, ñïðèÿº äîçð³âàííþ ôîë³êóë³â â ÿº÷íèêàõ òà 
ñïåðìàòî´åíåçó  7,1±2,3 ìМÅ/ë 

Òåñòîñòåðîí  Äèôåðåíö³þâàííÿ òà ôóíêö³îíóâàííÿ ðåïðîäóêòèâíî¿ ñèñòåìè, 
àíàáîë³÷íà ä³ÿ  3,68±1,06 íМîëü/ìë 

Ò³ðåîòðîïíèé ãîðìîí  Ñòèìóëÿö³ÿ ôóíêö³¿ ùèòîïîä³áíî¿ çàëîçè, ³ìóíîìîäåëþþ÷à ä³ÿ  291±13 ìМÅ/ë 

Ò3  Ñòèìóëÿö³ÿ îáì³íó ðå÷îâèí, ðîñòó òà äèôåðåíö³þâàííÿ 
òêàíèí, ïðîöåñè ðîçìíîæåííÿ, ãåìîïîåç  2,1±0,6 ïМîëü/ë 

Ò4  Ñòèìóëÿö³ÿ îáì³íó ðå÷îâèí, ðîñòó òà äèôåðåíö³þâàííÿ 
òêàíèí, ïðîöåñè ðîçìíîæåííÿ, ãåìîïîåç  5,6±0,99 ïМîëü/ë 

Êîðòèçîë  Îáì³í á³ëê³â, âóãëåâîä³â, æèð³â òà íóêëå¿íîâèõ êèñëîò  1392±515 íМîëü/ìë 
G-CSF  Ïðîë³ôåðàö³ÿ êë³òèí ê³ñòêîâîãî ìîçêó  9,87 íã/ìë 
ФÍÎ-α  ²íã³á³òîð ïðîëèôåðàö³¿ ðàêîâèõ êë³òèí  84,5 ïêã/ìë 

IL-1β  Рåãóëÿö³ÿ äèôåðåíö³þâàííÿ ïîë³ïîòåíòíèõ ñòîâáóðîâèõ 
êë³òèí, ³ìóíîåíäîêðèíî¿ ñèñòåìè  201,7 ïêã/ìë 

IL-4  Рåãóëÿö³ÿ äèôåðåíö³þâàííÿ ïîë³ïîòåíòíèõ ñòîâáóðîâèõ 
êë³òèí, ³ìóíîåíäîêðèíî¿ ñèñòåìè  21,7 ïêã/ìë 

IL-6  Рåãóëÿö³ÿ äèôåðåíö³þâàííÿ ïîë³ïîòåíòíèõ ñòîâáóðîâèõ 
êë³òèí, ³ìóíîåíäîêðèíî¿ ñèñòåìè  114,9 ïêã/ìë 

Çàãàëüíèé á³ëîê  Ïëàñòè÷íà ôóíêö³ÿ  76,5±14 ì´/1 ´ âàãè 

Òàáëèöÿ 1
Á³îëî´³÷íî àêòèâí³ ðå÷îâèíè, ÿê³ ì³ñòÿòüñÿ â êð³îåêñòðàêò³ ïëàöåíòè [10]
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â'ÿçêîâîìó îáñòåæåííþ íà ïðåíàòàëüí³ ³íôåê-
ö³¿, ñèô³ë³ñ, ñèíäðîì íàáóòîãî ³ìóíîäåô³öèòó,
ãåïàòèòè À, Â, Ñ, öèòîìñãàëîâ³ðóñíó ³íôåêö³þ.

Ïåðåä êð³îêîíñåðâóâàííÿì ïëàöåíòó
â³äìèâàþòü â³ä êðîâ³, ôðà´ìåíòóþòü, â³ää³ëÿ-
þòü àìí³îòè÷íó îáîëîíêó òà îïóñêàþòü ó ôëà-
êîíè ³ç 0,2 ë 0,9% ðîç÷èíó (ð-íó) ÊÑ², 250 ì´
êàíàì³öèíó òà 4 ìë äèìåêñèäó.

Ôðà´ìåíòè ïëàöåíòàðíî¿ òêàíèíè
îïóñêàþòü â ôëàêîí ³ç 0,5 ë 0,9% ð-íó NaCl.
Ôëàêîí ïîõèòóþòü âïðîäîâæ 1-2 õâ, çëèâàþòü
íàäîñàä òà äîëèâàþòü íîâèé ô³ç³îëî ³́÷íèé ð-í.
Öþ ïðîöåäóðó ïîâòîðþþòü 5-6 ðàç³â.

Äî äèñïåðãîâàíî¿ òêàíèíè äîäàþòü
0,9% ð-íó NaCl (1:2), âèòðèìóþòü äîáó ïðè
òåìïåðàòóð³ 4°Ñ òà öåíòðèôóãóþòü 15-20 õâ.
ïðè 4000 îá/õâ. Îäåðæàíèé íàäîñàä ô³ëüòðó-
þòü ÷åðåç ì³ëë³ïîðîâ³ ô³ëüòðè (ä³àìåòð 0,22 ìêì),
ôàñóòü â àìïóëè ïðîçîðîãî ñêëà òà çáåð³ãàþòü
ó ð³äêîìó àçîò³ [10].

Ìåòà ðîáîòè - îõàðàêòåðèçóâàòè ïðî-
òèâèðàçêîâó àêòèâí³ñòü êð³îêîíñåðâîâàíîãî
åêñòðàêòó ïëàöåíòè íà ìîäåë³ ³íäîìåòàöèí-
³íäóêîâàíîãî óëüöåðî´åíåçó.

Ìàòåð³àë ³ ìåòîäè
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ in vivo ïðî-
âåäåí³ íà 28 íåë³í³éíèõ ëàáîðàòîðíèõ ùóðàõ-
ñàìöÿõ ìàñîþ 200-220 ´, ÿê³ óòðèìóâàëèñü â
óìîâàõ â³âàð³þ ²íñòèòóòó ïðîáëåì êð³îá³îëî-
´³¿ ³ êð³îìåäèöèíè ÍÀÍ Óêðà¿íè, ðîçä³ëåíèõ
íà 4 ãðóïè:
- ² - ³íòàêòí³ ùóðè (n=7);
- ²² ãðóïà (êîíòðîëüíà ãðóïà) - ùóðè ç ³íäî-
ìåòàöèí (ÀÒ "Ñîôàðìà", Áîëãàð³ÿ)-³íäóêîâà-
íèì óëüöåðî´åíåçîì (n=7);
- ²²² ãðóïà (n=7) - ùóðè ç ³íäîìåòàöèí-³íäó-
êîâàíèì óëüöåðî´åíåçîì, ÿêèì â ïðîô³ëàê-
òè÷íîìó ðåæèì³ ââîäèëè âíóòð³øíüîì'ÿçîâî
(â/ì) ÊÅÏ ("Êð³îöåëë-êð³îåêñòðàêò ïëàöåíòè"
(Äåðæàâíå ï³äïðèºìñòâî "Ì³æâ³äîì÷èé íàóêî-
âèé öåíòð êð³îá³îëî´³¿ ³ êð³îìåäèöèíè ÍÀÍ,
ÍÀÌÍ òà ÌÎÇ Óêðà¿íè", ì. Õàðê³â, Óêðà¿íà);
- ²V ãðóïà (n=7) - ùóðè ç ³íäîìåòàöèí-³íäó-
êîâàíèì óëüöåðî´åíåçîì, ÿêèì ó ïðîô³ëàê-
òè÷íîìó ðåæèì³ çà ñõåìîþ, àíàëî´³÷íîþ ââå-
äåííþ ÊÅÏ, âíóòð³øíüîøëóíêîâî (â/øë)

ââîäèëè ³íã³á³òîð ïðîòîííî¿ ïîìïè V ïîêî-
ë³ííÿ åçîìåïðàçîë (ÀÒ "Àêòàâ³ñ", ²ñëàíä³ÿ) â
äîç³ 50 ì´/ê´ (5 ³í'ºêö³é çà 5 äí³â äî ââåäåííÿ
³íäîìåòàöèíó) [12].

Ãîñòðå ³íäîìåòàöèí-³íäóêîâàíå óøêî-
äæåííÿ ØÒÊ â³äòâîðþâàëè øëÿõîì îäíîðà-
çîâî â/øë ââåäåííÿ ùóðàì ³íäîìåòàöèíó â äî-
ç³ 60 ì´/ê´ (6 ÓÄ50) [14]. Åâòàíàç³þ òâàðèí
ïðîâîäèëè ÷åðåç 4 ãîä. ï³ñëÿ ââåäåííÿ ÍÏÇÇ
øëÿõîì öåðâ³êàëüíî¿ äèñëîêàö³¿ ï³ä ³íãàëÿ-
ö³éíèì íàðêîçîì.

Ï³ñëÿ âèäàëåííÿ ñòðàâîõîäó ç îð´àíî-
êîìïëåêñó éîãî ðîçð³çàëè ó ïîâçäîâæíüîìó
íàïðÿìêó òà ïðîâîäèëè ìàêðîñêîï÷íó îö³íêó
ñòðóêòóðè ÑÎ, âðàõîâóþ÷è ðåêîìåíäàö³¿ ì³æ-
íàðîäíî¿ íàóêîâî¿ íîìåíêëàòóðíî¿ ãðóïè
Vevey (2011 ð.) ïðî âàæê³ñòü åçîôàã³òó òà ðîç-
øèðåííÿ ñòàíäàðòíî¿ Ëîñ-Àíäæåëåñüêî¿ êëà-
ñèô³êàö³¿ ´àñòðîåçîôàãåàëüíî¿ ðåôëþêñíî¿
õâîðîáè, âèîêðåìëþþ÷è íîâ³ ñòàä³¿: M (ì³-
í³ìàëüí³ çàì³íè, ã³ïåðåì³ÿ, íàáðÿê ÑÎ ñòðà-
âîõîäó) òà N (çì³íè â³äñóòí³) [15, 16].

Ï³ñëÿ ëàïàðîòîì³¿ ïî á³ë³é ë³í³¿ æèâîòà
(linea alba abdominis) ïðîâîäèëè îö³íêó ðîç-
ì³ð³â øëóíêà (çäóòòÿ) òà íàÿâí³ñòü ñïàéêîâèõ
ïðîöåñ³â ç ñóì³æíèìè îð´àíàìè, ÿê îçíàê ïåð-
ôîðàö³¿. Åêñòèðïîâàí³ øëóíêè ðîçêðèâàëè ïî
âåëèê³é êðèâèçí³ (curvatura ventriculi major),
ïðîìèâàëè ó 0,9% ð-í³ NaCl òà ðîáèëè çí³ìêè
çà äîïîìîãîþ öèôðîâîãî ôîòîàïàðàòó Canon
PowerShot SX120 IS. Âïëèâ äîñë³äæóâàíèõ
ë³êàðñüêèõ çàñîá³â íà ñòàí øëóíêà îö³íþâàëè
ìàêðîñêîï³÷íî çà íàñòóïíèìè 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 íàñòóïíîþ øêàëîþ:
- 0 áàë³â - îçíàêà â³äñóòíÿ;
- 1 áàë - îçíàêà ñëàáêî âèðàæåíà;
- 2 áàëè - îçíàêà ïîì³ðíî âèðàæåíà;
- 3 áàëè - îçíàêà äîáðå âèðàæåíà [13, 17].

Îêð³ì òîãî ïðîâîäèëè îö³íêó ñòàíó ñëè-
çîâî¿ îáîëîíêè øëóíêà (ÑÎØ) çà áàëüíîþ
øêàëîþ ßêîâëåâî¿ Ë. Â. (Òàáë. 2) [13, 17].

Ðîçðàõóíîê ³íòåãðàëüíîãî ïîêàçíèêà
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ñòàíó ÑÎØ - âèðàçêîâîãî ³íäåêñó (Â²) ïðî-
âîäèëè çà ôîðìóëîþ:

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

Äëÿ óíèêíåííÿ âïëèâó íà åêñïåðèìåíò
äîáîâîãî ðèòìó á³îëî´³÷íî¿ àêòèâíîñò³ äîñë³-
äè âèêîíóâàëè çàâæäè ó ïåðø³é ïîëîâèí³ äíÿ
ç 8 äî 11 ãîäèíè. Ó ðàç³ çàãèáåë³ òâàðèí òà
çä³éñíþâàëè ìàêðîñêîï³÷íèé àíàë³ç îð´àí³â
÷åðåâíî¿ ïîðîæíèíè ç ìåòîþ âñòàíîâëåííÿ,
ùî ëåòàëüíèé âèõ³ä òâàðèíè íå áóâ îáóìîâ-
ëåíèé ìàí³ïóëÿö³éíèìè ïîìèëêàìè, à òàêîæ
äëÿ âèçíà÷åííÿ â³ðîã³äíî¿ ïðè÷èíè çàãèáåë³.
Ð³çíèöÿ ö³ëüîâî¿ êîíöåíòðàö³¿ ðå÷îâèí â êðîâ³
ññàâö³â òà ëþäèíè, ÿêà çàëåæèòü â³ä ³íòåíñèâ-
íîñò³ ¿õ íàäõîäæåííÿ òà åë³ì³íàö³¿, îáóìîâëþº
âèäîâ³ â³äì³ííîñò³ â äîçàõ ë³êàðñüêèõ ïðåïàðà-
ò³â äëÿ äîñÿãíåííÿ åêâ³âàëåíòíèõ åôåêò³â. Òîìó
äëÿ åêñòðàïîëÿö³¿ ñåðåäíüîòåðàïåâè÷íèõ äîç
äëÿ ëþäèíè íà ³çîåôåêòèâí³ äîçè äëÿ ùóð³â íà-
ìè çä³éñíåíî ïåðåðàõóíîê çà ìåòîäîì Ðèáîëîâ-
ëºâà Þ. Ð. òà ñï³âàâ. (1979 ð.) ³ç âèêîðèñòàííÿì
êîåô³ö³ºíòó âèäîâî¿ âèòðèâàëîñò³ (R), ÿêèé îá-
÷èñëþºòüñÿ çà ôîðìóëîþ [18]:

äå R - êîåô³ö³ºíò âèäîâî¿ âèòðèâàëîñò³;
Q - îñíîâíèé îáì³í, êêàë/ê´×ãîä;
V - îá'ºì ñåðöåâî¿ ä³ÿëüíîñò³, ë/ê´×ãîä;
Kc - êîåô³ö³ºíò öåðåáðàö³¿ (Êñ = ìàñà ìîçêó,
´/ìàñà ò³ëà, ê´).

Ïîêàçíèê õàðàêòåðèçóº âèòðè-
âàë³ñòü îð´àí³çìó äî ä³¿ õ³ì³÷íî¿ ðå÷îâèíè, à
êîåô³ö³ºíò öåðåáðàö³¿ (Êñ) äîçâîëÿº âðàõóâà-
òè ìîæëèâ³ çì³íè ó ôóíêö³îíóâàíí³ ðåãóëÿ-
òîðíèõ ìåõàí³çì³â íåðâîâî¿ ñèñòåìè â ï³ä-
òðèìö³ ãîìåîñòàçó.

Òàê äëÿ ùóð³â
R=√(4,8êêàë/êã·ãîä×23,0ë·êã/ãîä)/(1,68ã/0,2êã)=3,62;

äëÿ ìèøåé
R=√(7,1êêàë/êã·ãîä×30,0ë·êã/ãîä)/(0,42ã/0,02êã)=3,20;

äëÿ ëþäèíè
R=√(1,02êêàë/êã·ãîä×6,4ë·êã/ãîä)/(1400ã/70,0êã)=0,57;
[18].

Çã³äíî ç ìåòîäèêîþ, äîçà äëÿ òâàðèí
(D2) âèðàõîâóºòüñÿ â³äïîâ³äíî äî ïðîïîðö³¿:

D1           D2
R1          R2

çà ôîðìóëîþ:
D2 (ì´/ê´) = (D1 (ì´/ê´)× R2) / R1

äå D1 - äîçà äëÿ ëþäèíè, ì´/ê´ ìàñè ò³ëà;
D2 - äîçà äëÿ òâàðèí, ì´/ê´ ìàñè ò³ëà;
R1 - êîíñòàíòà âèäîâî¿ âèòðèâàëîñò³ äëÿ ëþ-
äèíè;
R2 - êîíñòàíòà âèäîâî¿ âèòðèâàëîñò³ äëÿ òâàðèí.

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 ñòà-
íîâèòü: (1,8 ìë/70 ê´)×6,35=0,16 ìë / ê´ ìàñè
ò³ëà àáî â³äïîâ³äíî 0,02 ìë/100 ́  ìàñè ò³ëà ùóðà.

Ïåðåä çàñòîñóâàííÿì ïðåïàðàòó "Êð³î-
öåëë-êð³îåêñòðàêò ïëàöåíòè" ðàçîâó äîçó
(0,16ìë/ê´) åêñòåìïîðàëüíî (ex tempore - çà
ïîòðåáîþ) ðîçâîäèëè ó 0,9% ð-í³ NaCl (ÏðÀÒ
"Ôàðìàöåâòè÷íà ô³ðìà "Äàðíèöÿ"", Óêðà¿íà)
ç ðîçðàõóíêó 0,1 ìë 0,9% ð-íó NaCl/100 ´ ìà-
ñè ò³ëà òà ââîäèëè â/ì âïðîäîâæ 5 äí³â äî
ÍÏÇÇ (îñòàííº ââåäåííÿ çà 60 õâ äî â/øë ââå-
äåííÿ ³íäîìåòàöèíó) [13].

Á³îåòè÷í³ àñïåêòè äîñë³äæåííÿ. Âñ³
åêñïåðèìåíòàëüí³ äîñë³äæåííÿ íàä ëàáîðà-
òîðíèìè òâàðèíàìè âèêîíàíî ç óðàõóâàííÿì

=

Бали Характеристика стану СОШ 
0 Â³äñóòí³ñòü âèäèìèõ óøêîäæåíü. 
1 Íàÿâí³ñòü îäí³º¿ àáî äåê³ëüêîõ îçíàê ç ïåðåë³êó:  

íàáðÿê, 
êðîâîâèëèâ(è), 
âèðàçêà(è) ä³àìåòðîì äî 1 ìì â ê³ëüêîñò³ íå á³ëüøå òðüîõ 

2 Б³ëüøå òðüîõ âèðàçîê ä³àìåòðîì äî 1 ìì àáî îäíà âèðàçêà ä³àìåòðîì äî 3 ìì 
3 Íàÿâí³ñòü áîäàé îäí³º¿ âèðàçêà ä³àìåòð äî 4 ìì 
4 Äåê³ëüêà âèðàçîê ä³àìåòðîì äî 4 ìì 
5 Ïåðôîðàòèâíà âèðàçêà 

Òàáëèöÿ 2
Áàëüíà îö³íêà ñòàíó ÑÎ øëóíêà
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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, ùî 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". Êîìïëåêñíó
ïðî´ðàìó äîñë³äæåíü ðîçãëÿíóòî òà ïîãîäæå-
íî Êîì³òåòîì ç á³îåòèêè ïðè ²íñòèòóò³ ïðî-
áëåì êð³îá³îëî´³¿ ³ êð³îìåäèöèíè Íàö³îíàëü-
íî¿ àêàäåì³¿ íàóê Óêðà¿íè (âèòÿã ç Ïðîòîêîëó
¹ 2 â³ä 11 áåðåçíÿ 2020 ð.). Äî ïî÷àòêó åêñïå-
ðèìåíòó ùóðè âïðîäîâæ 14 ä³á ïåðåáóâàëè â
óìîâàõ êàðàíòèíó (Íàêàç ¹ 755 â³ä 12.08.1997
ð. "Ñòðóêòóðà òà óòðèìàííÿ åêñïåðèìåíòàëüíèõ
á³îëî´³÷íèõ êë³í³ê"), ï³ñëÿ ÷îãî ïðîâîäèëàñü
ðàíäîì³çàö³ÿ íà ãðóïè ïî 7 îñîáèí â êîæí³é  ³ç
ïîäàëüøèì óòðèìàííÿì â óìîâàõ ñòàíäàðòíîãî
âîäíî-õàð÷îâîãî ðàö³îíó (Íàêàç ¹ 163 â³ä
10.03.1996 ð. "Ïðî äîáîâ³ íîðìè ãîäóâàííÿ
ëàáîðàòîðíèõ òâàðèí òà ïðîäóöåíò³â") ç â³ëüíèì
äîñòóïîì (ad libitum) äî âîäè òà ¿æ³. Ó âñ³õ
ñåð³ÿõ äîñë³äæåííÿ òâàðèíàì ó ãðóïàõ
íàíîñèëè ³íäèâ³äóàëüí³ ì³òêè [13].

Ñòàòèñòè÷íå îïðàöþâàííÿ ðåçóëüòà-
ò³â. Ñòàòèñòè÷íå îïðàöþâàííÿ 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 â 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 ïðèíàéìí³ îäí³º¿ ç
ãðóï íåçàëåæíèõ âåëè÷èí â³äì³ííîñò³ ì³æ íè-
ìè âèçíà÷àëè ïîïàðíî çà íåïàðàìåòðè÷íèì
ðàíãîâèì U - êðèòåð³ºì Ìàííà-Ó³òí³ (Mann-
Whitney).

Â³ðîã³äí³ñòü â³äì³ííîñòåé ì³æ â³äñîòêî-
âèìè ÷àñòêàìè ÿê³ñíèõ ïàðàìåòð³â â àëüòåð-
íàòèâí³é ôîðì³ âèçíà÷àëè çà çíà÷åííÿì F-êðè-
òåð³þ êóòîâîãî ïåðåòâîðåííÿ Ô³øåðà (F-test).
Îòðèìàí³ çíà÷åííÿ ïîð³âíþâàëè ç êðèòè÷-
íèìè çíà÷åííÿìè ïðè ð³âí³ â³ðîã³äíîñò³ âè-
ùå 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÷åííÿ,
m (SE) - ñòàíäàðòíà ïîõèáêà ñåðåäíüîãî àðèô-
ìåòè÷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
(lower quartile - LQ) òà íèæíÿ ìåæà âåðõíüîãî
(òðåòüîãî) êâàðòèëÿ (upper quartile - UQ) [13].

Ðåçóëüòàòè é îáãîâîðåííÿ
Ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî, ùî îäíî-
ðàçîâå ââåäåííÿ ³íäîìåòàöèíó â äîç³ 60 ì´/ê´
ïðèçâîäèëî äî ñòàòèñòè÷íî â³ðîã³äíîãî (ð<0,05)
ðîçâèòêó åðîçèâíî-âèðàçêîâèõ óøêîäæåíü
øëóíêà ó 100% ùóð³â òà òîíêî¿ êèøêè ó
57,1% ùóð³â (Òàáë. 3). Îêð³ì òîãî, ó 57,1%
òâàðèí â³äì³÷åíî M-ñòàä³þ åçîôàã³òó òà Ëîñ-
Àíäæåëåñüêîþ êëàñèô³êàö³ºþ ´àñòðîåçîôà-
ãåàëüíî¿ ðåôëþêñíî¿ õâîðîáè (Òàáë. 4).

Ìàêðîñêîï³÷íà îö³íêà ñòàíó ÑÎØ ïî-
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êàçàëà, ùî ó âñ³õ òâàðèí â³äì³÷åíî ÷èñëåíí³
òî÷êîâ³ ãåìîðàã³¿ (Ðèñ. 1Á), à ó 49,2% ùóð³â
â³äì³÷åíî ñëàáî âèðàæåíó ã³ïåðåì³þ òà ïîðó-
øåííÿ ñêëàä÷àñòîñò³ (Òàáë. 1). ²íòåãðàëüíà
îö³íêà ñòàíó ÑÎØ ïîêàçàëà, ùî Â² â ãðóï³ ùó-
ð³â êîíòðîëüíî¿ ãðóïè ñòàíîâèâ 3,5 (Òàáë. 4).

Îö³íêà ñòàíó ÑÎ òîíêî¿ êèøêè ïîêà-
çàëà, ùî ó 57,1% ùóð³â, ÿêèì ââîäèëè ò³ëüêè
³íäîìåòàöèí, â³äì³÷àëîñü 11,1±4,1 âèðàçîê íà
10 ñì äîâæèíè, ç ÿêèõ - 7,3±2,7 ç ãåìîñèäå-
ðèíîì (Òàáë. 4), ùî âêàçóâàëî íà óøêîäæåííÿ
íå ò³ëüêè ïîâåðõíåâîãî åï³òåë³þ, à é ³íòèìè
ñóäèí. Ïåðôîðàòèâíèõ âèðàçîê â³äì³÷åíî íå
áóëî, ùî â³ðîã³äíî îáóìîâëåíî òåðì³íîì äî-
ñë³äæåííÿ, îñê³ëüêè çà 4 ãîäèíè ³íäîìåòàöèí
íå ìàâ íàñò³ëüêè äåñòðóêòèâíîãî âïëèâó íà

êèøê³âíèê, çîêðåìà ÷åðåç íåäîñòàòí³é ÷àñ äëÿ
ðåàë³çàö³¿ ìåõàí³ìó åíòåðî-ãåïàòè÷íî¿ ðåöèð-
êóëÿö³¿ ìåòàáîë³ò³â îñòàííüîãî, ùî çà äàíèìè
ë³òåðàòóðè ðîçãëÿäàºòüñÿ ÿê îäíèí ³ç êëþ÷î-
âèõ ìåõàí³çì³â åíòåðîòîêèñíîñò³ ÍÏÇÇ [3].

Ïðîô³ëàêòè÷íå ââåäåííÿ åçîìåïðàçî-
ëó ïðèçâåëî äî ñòàòèñòè÷íî â³ðîã³äíîãî
(ð<0,05) îñëàáëåííÿ óëüöåðî´åííî¿ ä³¿ ³íäî-
ìåòàöèíó íà ÑÎØ, îáóìîâëåíîãî, çîêðåìà,
çíèæåííÿì êèñëîòíîñò³ øëóíêîâîãî ñîêó. Òàê
ñåðåäí³é áàë â³çóàëüíî¿ îö³íêè ñòàíó ÑÎØ ó
3,9 ðàçè áóâ íèæ÷èì çà ïîêàçíèêè ùóð³â êîíò-
ðîëüíî¿ ãðóïè òà ñòàíîâèâ 0,9±0,26 (ðèñ. 1Ã),
à Â² ó 13,5 ðàçè áóâ ñòàòèñòè÷íî â³ðîã³äíî
íèæ÷èì (ð<0,05) çà ïîêàçíèêè ùóð³â êîíò-
ðîëüíî¿ ãðóïè (3,5) òà ñòàíîâèâ 0,26 (Òàáë. 4).

Показник 
Умови досліду Здуття Геморагії Гіперемія Набряк Порушення 

складчастості 
Аáñ. 
(%) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) ²íòàêòí³ ùóðè 

(n=7) Áàëè 0 0 [0; 0] 0 [0; 0] 0 0 [0; 0] 
Аáñ. 
(%) 

0/7 
(0) 

7/7* 
(100) 

3/7* 
(42,9) 

0/7 
(0) 

3/7* 
(42,9) ²íäîìåòàöèí 

(n=7) Áàëè 0 3 [3; 3]* 0 [0; 2] 0 0 [0; 3] 
Аáñ. 
(%) 

0/7 
(0) 

5/7* 
(71,4) 

0/7# ° 
(0) 

0/7 
(0) 

0/7# 
(0) ²íäîìåòàöèí + КЕÏ 

(n=7) Áàëè 0 1 [0,5; 2,5]* # 0 [0; 0] 0 0 
Аáñ. 
(%) 

0/7 
(0) 

3/7*# 
(42,9) 

3/7 
(42,9) 

0/7 
(0) 

0/7# 
(0) 

²íäîìåòàöèí + 
Еçîìåïðàçîë 
(n=7) Áàëè 0 0 [0; 2] # 0 [0; 1] 0 0 

Òàáëèöÿ 3
Ñòàí ÑÎØ íà òë³ ³íäîìåòàöèí-³íäóêîâàíî¿ ´àñòðîïàò³¿ (M ± m àáî Ìå [LQ; UQ], n=28)

* - ð < 0,05 â³äíîñíî ïîêàçíèê³â ³íòàêòíèõ òâàðèí;
# - ð < 0,05 â³äíîñíî ïîêàçíèê³â ùóð³â, ÿê³ îòðèìóâàëè ò³ëüêè ³íäîìåòàöèí;

° - ð < 0,05 â³äíîñíî ïîêàçíèê³â ùóð³â, ÿê³ îòðèìóâàëè ³íäîìåòàöèí òà åçîìåïðàçîë

Відділ ШКТ: Стравохід Шлунок Тонка кишка 
Кількість виразок 
на 10 см довжини 

      Показник 
 
 
 
Умови 
досліду 

Кількість 
тварин, 

n 

Кількість 
тварин 

з М-ступенем 
ушкодження, 

абс. (%) 

Кількість 
тварин 

з 
виразками, 
абс. (%) 

Середній 
бал в 
групі 

В
ир
аз
ко
ви
й 

ін
де
кс

 Кількість 
тварин 

з виразками, 
абс. (%) 

загальне 
число 

з 
гемосиде- 
рином 

перфора- 
тивних 

²íòàêòí³ ùóðè 7 0 
(0) 

0 
(0) 0 0 0/7 

(0) 0 0 0 

²íäîìåòàöèí 7 4/7 
(57,1)* 

7/7 
(100)* 3,5±0,33* 3,5 4/7* 

(57,1) 11,1±4,1* 7,3 ±2,7* 0 

²íäîìåòàöèí 
+ КЕÏ 7 0/7# 

(0) 
4/7 

(57,1)*# 1,9±0,34*#° 1,08 0/7# 
(0) 0 #° 0 #° 0 

²íäîìåòàöèí 
+ Еçîìåïðàçîë 7 0/7# 

(0) 
2/7 

(28,6)# 0,9±0,26*# 0,26 4/7* 
(57,1) 3,1±1,4* 1,7±,07* 0 

Òàáëèöÿ 4
Ñòàí ÑÎ ïðîêñèìàëüíèõ òà äèñòàëüíèõ â³ää³ë³â ØÊÒ íà òë³ ³íäîìåòàöèí-³íäóêîâàíîãî óøêîäæåííÿ

(M±m àáî Ìå [LQ; UQ], n=28)

* - ð < 0,05 â³äíîñíî ïîêàçíèê³â ³íòàêòíèõ òâàðèí;
# - ð < 0,05 â³äíîñíî ïîêàçíèê³â ùóð³â, ÿê³ îòðèìóâàëè³ëüêè ³íäîìåòàöèí;

° - ð < 0,05 â³äíîñíî ïîêàçíèê³â ùóð³â, ÿê³ îòðèìóâàëè ³íäîìåòàöèí òà åçîìåïðàçîë
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Îêð³ì òîãî âñòàíîâëåíî, ùî ââåäåííÿ
åçîìåïðàçîëó ÷èíèëî åíòåðîïðîòåêòèâíó
ä³þ, íà ùî âêàçóâàëà ñòàòèñòè÷íî â³ðîã³äíî
(ð<0,05) ó 3,6 ðàçè íèæ÷à ñåðåäíÿ ê³ëüê³ñòü
âèðàçêîâèõ äåôåêò³â ÑÎ òîíêî¿ êèøêè íà 10 ñì
äîâæèíè (Òàáë. 4), ïðîòå çàãàëüíà ê³ëüê³ñòü
òâàðèí ³ç óøêîäæåííÿìè, ÿê ³ â êîíòðîë³ ñòà-
íîâèëà 57,1%.

Ïðîô³ëàêòè÷íå â/ì ââåäåííÿ ÊÅÏ
ïðèçâåëî, çà àíàëî´³ºþ ç åçîìåïðàçîëîì, äî
îñëàáëåííÿ óëüöåðî´åííîãî âïëèâó íà ÑÎØ,
ïðîòå ïîñòóïàëîñü çà âåëè÷èíîþ ´àñòðîïðî-
òåêòèâíî¿ àêòèâíîñò³ äîñë³äæóâàíîìó ²ÏÏ.
Òàê, íà òë³ êîìá³íîâàíîãî çàñòîñóâàííÿ ³íäî-
ìåòàöèíó òà ÊÅÏ ãåìîðàã³¿ â³äì³÷åíî ó 71,4%
ùóð³â, â òîé ÷àñ ÿê ïðè çàñòîñóâàíí³ ³íäîìå-
òàöèíó ³ ÊÅÏ - ò³ëüêè ó 42,9% (Òàáë. 3). Ïðî-
òå, âàðòî â³äçíà÷èòè, ùî íà â³äì³íó â³ä ùóð³â,
ÿêèì ïðîô³ëàêòè÷íî ââîäèëè åçîìåïðàçîë, ó
òâàðèí, ÿêèì â àíàëî´³÷íîìó ðåæèì³ ââîäèëè
ÊÅÏ, íå â³äì³÷àëàñü ã³ïåðåì³ÿ ÑÎØ, â òîé
÷àñ ÿê ó ãðóï³ çð³âíÿííÿ çàçíà÷åíó îçíàêó âè-
ÿâëåíî ó 42,9% òâàðèí (Òàáë. 3). Âñòàíîâëåí³
ðîçá³æíîñò³ ìîæíà ïîâ'ÿçàòè ³ç ï³äâèùåííÿì
ðåçèñòåíòíîñò³ ÑÎØ ùóð³â, ÿêèì ïðîô³ëàê-
òè÷íî ââîäèëè ÊÅÏ äî ì³ñöåâîïîäðàçíþþ÷î¿
ä³¿ ³íäîìåòàöèíó.

²íòåãðàëüíà îö³íêà ñòàíó ÑÎØ ïîêà-
çàëà, ùî ó ùóð³â, ÿêèì ââîäèëè ó ïðîô³ëàê-
òè÷íîìó ðåæèì³ ÊÅÏ, âèðàçêîâ³ óøêîäæåííÿ
òðàïëÿëèñü óäâ³÷³ ÷àñò³øå, í³æ ó ùóð³â, ÿêèì

ââîäèëè åçîìåïðàçîë, òà áóëè â³äì³÷åí³ ó
57,1% òâàðèí (Òàáë. 4), à Â² ó 1,9 ðàçè áóâ
íèæ÷èì, í³æ ó ùóð³â, ÿêèì ââîäèëè ò³ëüêè
³íäîìåòàöèí, ùî âêàçóº íà ́ àñòðîïðîòåêòèâíó
àêòèâí³ñòü ÊÅÏ, ïðîòå çàçíà÷åíà àêòèâí³ñòü
ó 4 ðàçè ïîñòóïàëàñü ïîêàçíèêàì ùóð³â, ÿêèì
ââîäèëè äîñë³äæóâàíèé ²ÏÏ (Ðèñ. 1Â).

Âàðòî â³äçíà÷èòè, øî íà â³äì³íó â³ä åçî-
ìåïðàçîëó, íà òë³ ââåäåííÿ ÊÅÏ ó òâàðèí íå
â³äì³÷àëîñü óøêîäæåííÿ òîíêîãî êèøê³âíèêà,
øî âêàçóº íà âèðàçí³ åíòåðîïðîòåêòèâí³ âëàñ-
òèâîñò³ äîñë³äæóâàíîãî êð³îåêñòðàêòó (Òàáë. 4).

Âèñíîâêè
1. Âñòàíîâëåíî, ùî îäíîðàçîâå ââåäåííÿ ³í-
äîìåòàöèíó â äîç³ 60 ì´/ê´ ïðèçâîäèëî äî ñòà-
òèñòè÷íî â³ðîã³äíîãî (ð<0,05) ðîçâèòêó åðî-
çèâíî-âèðàçêîâèõ óøêîäæåíü øëóíêà ó 100%
ùóð³â òà òîíêî¿ êèøêè ó 57,1% ùóð³â.
2. Íà òë³ êîìá³íîâàíîãî çàñòîñóâàííÿ ³íäî-
ìåòàöèíó òà ÊÅÏ ãåìîðàã³¿ â³äì³÷åíî ó 71,4%
ùóð³â, â òîé ÷àñ ÿê ïðè çàñòîñóâàíí³ ³íäîìå-
òàöèíó ³ ÊÅÏ - ò³ëüêè ó 42,9%, à Â² ó 1,9 ðàçè
áóâ íèæ÷èì, í³æ ó ùóð³â, ÿêèì ââîäèëè ò³ëü-
êè ³íäîìåòàöèí, ùî âêàçóº íà ´àñòðîïðîòåê-
òèâíó àêòèâí³ñòü ÊÅÏ.
3. Íà â³äì³íó â³ä åçîìåïðàçîëó, ââåäåííÿ ÊÅÏ
÷èíèòü âèðàçíó åíòåðîïðîòåêòèâíó ä³þ, íà
ùî âêàçóâàëà â³äñóòí³ñòü óøêîäæåíü ñëèçîâî¿
òîíêî¿ êèøêè ó ùóð³â, ÿêèì ââîäèëè äîñë³-
äæóâàíèé êð³îåêñòðàêò òà ³íäîìåòàöèí.

                     À                                            Á                                                Â                                               Ã
Ðèñ. 1

Ñòàí ÑÎØ: À - ³íòàêòíî¿ òâàðèíè; Á - òâàðèíè ç ³íäîìåòàöèí-³íäóêîâàíîþ ´àñòðîïàò³ºþ; Â - òâàðèíè ç
³íäîìåòàöèí-³íäóêîâàíîþ ´àñòðîïàò³ºþ â óìîâàõ êîðåêö³¿ ÊÅÏ; Ã - òâàðèíè ç ³íäîìåòàöèí-³íäóêîâàíîþ

´àñòðîïàò³ºþ â óìîâàõ êîðåêö³¿ åçîìåïðàçîëîì
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Introduction
Nonsteroidal anti-inflammatory drugs (NSAIDs)
represent a large class of drugs occupying a
leading position in pharmacotherapy of
pathologies manifested by pain, inflammation,
fever, and others. In the recent years, there has
been a significant widening in the scope of
indications and an increase of prescription rate
of NSAIDs worldwide. This was due, on the one
hand, to increase of the proportion of diseases
requiring the prescription of these drugs, e.g.,
including osteoarthritis, rheumatoid arthritis,
etc., and, on the other hand, the ageing of the
population [1, 2, 3].

Derivatives of acetic acid (indomethacin,
diclofenac, sulindac, etc.) and derivatives of
propionic acid (ibuprofen, naproxen, ketoprofen,
etc.) have been among the most commonly used
NSAIDs since the last century. Indomethacin (1-
(para-chlorobenzoyl) -5-methoxy-2-methylindole-
3-acetic acid) occupies a special place among all
NSAIDs. It was one of the first NSAIDs to be
introduced into clinical practice. Clinical trials
of indomethacin were started in 1961, and in 1965
it was approved for medical use. Indomethacin
gained recognition because it was one of the first
drugs to be effective in the treatment of migraine
and headache, which in clinical practice at the time
was called "pain acquired by indomethacin" [4].

However, despite more than fifty years'
history of successful use of indomethacin in
clinical practice, today there is still a problem of
finding effective ways to reduce the rate of
adverse effects, which are noted by about 30-

60% of patients receiving regular therapeutic
doses of NSAIDs, and about 10-20% of them
are forced to discontinue their use [4]. Thus, 3-
9% of patients report nausea, heartburn, and/or
epigastric pain, and 1-3% of patients complain of
diarrhea or abdominal pain with indomethacin. [4].

In recent decades, a number of measures
have been developed aimed to reduce the
ulcerogenic effect of indomethacin on the
gastrointestinal tract (GI tract). The combined use
of NSAIDs, in particular indomethacin, with proton
pump inhibitors (PPIs), H2-gastaminoblockers,
synthetic prostaglandin analogues or stimulators
of their synthesis, etc. have been successfully
implemented into clinical practice, but all these
means of correction have their own side effects,
which does not allow such an approach. gold
standard" [1, 2, 5].

The above facts justify the feasibility of
finding new approaches to reduce the
ulcerogenic effect of indomethacin [4]. So in
recent years, experimental studies have shown
the feasibility of combined use with indomethacin
as a gastro- / entero-protectors of a sugar-
lowering drug of the methaneform biguanide class.
[6], synthetic antihypertensive drug belonging to
the group of beta-blockers nebivolol [7], peptide
hormone obestatin [8], phosphodiesterase inhibitor
for the treatment of erectile dysfunction sildenafil
[9], flavonoid diosmin [9] etc.

Our attention as a means of pathogenetic
correction was attracted by the domestic
biotechnological drug developed by the staff of
the Institute of Problems of Cryobiology and

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Ïîòðåáóº âèâ÷åííÿ ïðîòèâèðàçêîâà àêòèâ-
í³ñòü êð³îêîíñåðâîâàíîãî åêñòðàêòó ïëàöåíòè
íà ìîäåë³ óøêîäæåííÿ øëóíêîâî-êèøêîâîãî
òðàêòó ³íøèìè íåñòåðî¿äíèìè ïðîòèçàïàëü-
íèìè çàñîáàìè. Îêðåìî¿ óâàãè çàñëóãîâóº äî-
ñë³äæåííÿ âïëèâó äîñë³äæóâàíîãî êð³îåêñòðàê-
òó íà ïðîòèçàïàëüíó òà çíåáîëþþ÷ó àêòèâí³ñòü,
ÿê êëàñ-ñïåöèô³÷íèõ âèä³â àêòèâíîñò³ ÍÏÇÇ.

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 áþä-
æåòó Óêðà¿íè.
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Cryomedicine of the National Academy of
Sciences of Ukraine - cryopreserved placental
extract (CEP). (Table 1) [2, 10, 11].

Technology of obtaining CEP. Placental
donors are healthy mothers who are examined
similarly to blood donors. The placenta is
prepared after cesarean section. Drugs are subject
to mandatory examination for prenatal
infections, syphilis, acquired immunodeficiency
syndrome, hepatitis A, B, C, cytomegalovirus
infection.

Before cryopreservation, the placenta is
washed from the blood, fragmented, the amniotic
membrane is separated and immersed in vials
with 0.2 l of 0.9% solution (solution) of KSI,
250 mg of kanamycin and 4 ml of dimexid.

Fragments of placental tissue are
immersed in a vial of 0.5 l of 0.9% NaCl solution.
The vial is shaken for 1-2 minutes, the
supernatant is drained and a new physiological

solution is added. This procedure is repeated 5-
6 times.

0.9% NaCl solution (1:2) is added to the
dispersed tissue, kept at 4°C for 24 hours and
centrifuged for 15-20 minutes. at 4000 rpm The
resulting supernatant is filtered through millipore
filters (diameter 0.22 μm), packed in clear glass
ampoules and stored in liquid nitrogen [10].
Objective - to characterize the antiulcer activity
of cryopreserved placenta extract in the model
of indomethacin-induced ulcerogenesis.

Materials and Methods
In vivo experimental studies were performed on
28 nonlinear laboratory male rats weighing 200-
220 g, which were kept in a vivarium of the
Institute of Problems of Cryobiology and
Cryomedicine of the National Academy of
Sciences of Ukraine, divided into 4 groups:
- Group I - intact rats (n=7);

Name of biologically 
active substances Characteristics Content 

Alpha-fetoprotein Activator (or inhibitor) of growth of embryonic, transformed, 
activated immunocompetent cells 429±75 mIU/mL 

Chorionic gonadotropin Activator of the immune system, stimulates the production of 
steroid hormones (testosterone and estradiol) 26,8±8 mIU/mL 

Estradiol Reproductive function, cardioprotective action 755±48 pmol/mL 
Progesterone Reproductive function, cardioprotective effect 226±110 nmol/mL 

Prolactin Influence on the development of secondary sexual characteristics, 
erythropoietic action, regulation of fat metabolism 705±129 mIU/mL 

Alpha-2-fertility microglobulin Preparation for pregnancy, conception process, normal 
development of fetoplacental unit 1470±173 ng/mL 

Lactoferrin Stimulation of lactation 1270±223 ng/mL 
Somatotropin Growth hormone, anabolic action 5,64 ng/mL 
Luteinizing hormone Pituitary hormone, secretion of estrogen, progesterone, testosterone 7,8±1,9 IU/l 

Follicle-stimulating hormone Pituitary hormone, promotes the maturation of follicles in the 
ovaries and spermatogenesis 7,1±2,3 mIU/l 

Testosterone Differentiation and functioning of the reproductive system, anabolic action 3,68±1,06 nmol/mL 
Thyrotropic hormone Stimulation of thyroid function, immunomodulatory effect 291±13 mIU/l 

Т3  Stimulation of metabolism, growth and differentiation of tissues, 
reproductive processes, hematopoiesis 2,1±0,6 pmol/L 

Т4  Stimulation of metabolism, tissue growth and differentiation, 
reproduction processes, hematopoiesis 5,6±0,99 pmol/l 

Cortisol Metabolism of proteins, carbohydrates, fats and nucleic acids 1392±515 nmol/l 
G-CSF  Bone marrow cell proliferation 9,87 ng/mL 
TNF-α Inhibitor of cancer cell proliferation 84,5 pg/mL 

IL-1β  Regulation of differentiation of polypotent stem cells, 
immunoendocrine system 201,7 pg/mL 

IL-4  Regulation of differentiation of polypotent stem cells, 
immunoendocrine system 21,7 pg/mL 

IL-6  Regulation of differentiation of polypotent stem cells, 
immunoendocrine system 114,9 pg/mL 

Total protein  Plastic function 76,5±14 mg/g 

Table 1
Biologically active substances contained in the cryoextract of the placenta [10]

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research



77

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2021. Ò. 27. ¹ 3-4
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2021;27(3-4)

- Group II (control group) - rats with indomethacin
(JSC "Sopharma", Bulgaria) -induced
ulcerogenesis (n=7);
- Group III (n=7) - rats with indomethacin-induced
ulcerogenesis, which in the prophylactic mode was
administered intramuscularly (intravenously) 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 indomethacin-induced
ulcerogenesis, which in a prevention regimen
according to a scheme similar to the introduction
of CEP, were i.g. injected esomeprazole, a proton
pump inhibitor of the Vth generation (Joint Stock
Company "Actavis", Iceland) at a dose of 50 mg/
kg (5 injections for 3 days) (5 injections 5 days
before the introduction of indomethacin) [12].

Acute indomethacin-induced damage to
the GI tract was reproduced by a single i/g
administration to rats indomethacin at a dose of
60 mg/kg (6 UD50) [14]. Euthanasia of animals
was performed after 4 hours. after NSAID
administration by cervical dislocation under
inhalation anesthesia.

Euthanasia of animals was performed by
cervical dislocation under inhalation anesthesia.
After removal of the esophagus from the organ
complex, it was cut in the longitudinal direction
and macroscopically evaluated the structure of
MM, taking into account the recommendations
of the international scientific nomenclature group
Vevey (2011) on the severity of esophagitis and
the expansion of the standard Los Angeles
classification of gastroesophageal reflux disease

hyperemia, edema of the MM esophagus) and
N (no changes) [15, 16].

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 MM of GI tract 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 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 as shown in Table 2 Calculation of
the integrated GM condition index (an ulcerative
index) was performed according to the formula
[13, 17]:
Ulcerative index = (Average score on the scale×% rats

with ulcers) / 100.
The total number of ulcers in the small

and large intestine was assessed, including the
number of hemosiderin ulcers and the number
of perforated ulcers. [13, 17]

To avoid the impact on the experiment
of the circadian rhythm of biological activity, the
experiments were always performed in the

Points Characteristics of the condition GM 
0 No visible damage. 
1 The presence of one or more features from the list: 

edema, 
hemorrhage(s), 
ulcer(s) up to 1 mm in diameter in an amount not exceeding three. 

2 More than three ulcers up to 1 mm in diameter or one ulcer up to 3 mm in diameter. 
3 The presence of at least one ulcer diameter up to 4 mm. 
4 Several ulcers up to 4 mm in diameter. 
5 Perforated ulcer. 

Table 2
Score condition GM
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morning from 8 to 11 o'clock. In the event of
death, the animals were dissected and
macroscopically analyzed of the abdominal
organs to establish that the lethal outcome of the
animal was not due to manipulation errors, as
well as to determine the probable cause of death.

The difference in the target concentration
of substances in the blood of mammals and
humans, which depends on the intensity of their
entry and elimination, causes species differences
in the doses of drugs to achieve equivalent
effects. Therefore, to extrapolate the average
therapeutic doses for humans to isoeffective
doses for rats, we recalculated according to the
method of Rybolovlev Yu.R. and sang. (1979)
using the coefficient of species endurance (R),
which is calculated by the formula [18]:

where R is the coefficient of species endurance;
Q - basal metabolism, kcal / kg h;
V - volume of cardiac activity, l / kg h;
Kc - coefficient of cerebration (Ks=brain weight,
g / body weight, kg).

Indicator  characterizes the endurance
of the organism to the action of a chemical
substance, and the coefficient of cerebration (Ks)
allows to take into account possible changes in
the functioning of the regulatory mechanisms of
the nervous system in maintaining homeostasis.

So for rats
R=√(4,8 kkal/kg·h×23,0 l·kg/h)/(1,68 g/0,2 kg)=3,62;

for mice
R=√(7,1kkal/kg·h×30,0 l·kg/h)/(0,42 g/0,02kg)=3,20;

for man
R=√(1,02 kkal/kg·h×6,4 l·kg/h)/(1400 g/70,0kg)=0,57;
[18].

According to the method, the dose for animals
(D2) is calculated according to the proportion:

D1           D2
R1          R2

according to the formula:
D2 (mg/kg) = (D1 (mg/kg)×R2) / R1

where D1 - dose for a person, mg/kg body weight;
D2 - dose for animals, mg / kg body weight;
R1 - species endurance constant for humans;
R2 is the species endurance constant for animals.

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: (1.8ml/70
kg)×6.35=0.16 ml/kg body weight or 0.02 ml/100 g
body weight of rats.

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
intravenously for 5 days before NSAIDs (last
administration 60 min before IV administration
of indomethacin) [13].

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. The comprehensive
research program was considered and approved
by the Committee on Bioethics at the Institute
of Cryobiology and Cryomedicine (excerpt from
Protocol No 2 of March 11, 2020).

Prior to the experiment, rats were
quarantined for 14 days (Order ¹755 of
12.08.1997 "Structure and maintenance of
experimental biological clinics"), followed by
randomization into groups of 7 individuals in
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 [13].

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

=
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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). [13].

Results and Discussion
The study showed that a single injection of

indomethacin at a dose of 60 mg/kg led to a
statistically significant (p<0.05) development of
erosive-ulcerative lesions of the stomach in 100%
of rats and small intestine in 57.1% of rats (Table
3). In addition, 57.1% of animals had M-stage
esophagitis and the Los Angeles classification of
gastroesophageal reflux disease (Table 4).

Macroscopic assessment of the condition
of the central nervous system showed that in all
animals there were numerous punctate
hemorrhages (Fig. 1B), and in 49.2% of rats there
was a weak hyperemia and folding disorders (Table
1). An integrated assessment of the state of the
secondary school showed that the VI in the group
of rats of the control group was 3.5 (Table 4).

Assessment of the state of MM of the
small intestine showed that 57.1% of rats
administered only indomethacin had 11.1±4.1
ulcers per 10 cm in length, of which - 7.3±2.7
with hemosiderin (Table 4), which indicated
damage not only to the superficial epithelium,
but also the intima of blood vessels. No
perforated ulcers were noted, probably due to
the study period, because for 4 hours
indomethacin did not have such a destructive
effect on the intestine, in particular due to
insufficient time to implement the mechanism
of enterohepatic recirculation of metabolites of
the latter, which according to the literature is
considered one of the key NSAIDs [3].

Prophylactic administration of
esomeprazole led to a statistically significant

Indicator Experimental conditions Flatulence Hemorrhages Hyperemia Edema Folding disorders 
Abs. 
(%) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) 

0/7 
(0) Intact rats 

(n=7) Points 0 0 [0; 0] 0 [0; 0] 0 0 [0; 0] 
Abs. 
(%) 

0/7 
(0) 

7/7* 
(100) 

3/7* 
(42,9) 

0/7 
(0) 

3/7* 
(42,9) Indomethacin 

(n=7) Points 0 3 [3; 3]* 0 [0; 2] 0 0 [0; 3] 
Abs. 
(%) 

0/7 
(0) 

5/7* 
(71,4) 

0/7# ° 
(0) 

0/7 
(0) 

0/7# 
(0) Indomethacin + CEP 

(n=7) Points 0 1 [0,5; 2,5]* # 0 [0; 0] 0 0 
Abs. 
(%) 

0/7 
(0) 

3/7*# 
(42,9) 

3/7 
(42,9) 

0/7 
(0) 

0/7# 
(0) 

Indomethacin 
+ Esomeprazole 

(n=7) Points 0 0 [0; 2] # 0 [0; 1] 0 0 

Table 3
GM condition on the background of Indomethacin-induced gastropathy  (M±m or Ìå [LQ; UQ], n=28)

* - p <0.05 relative to intact animals;
# - p <0.05 relative to rats treated only with indomethacin;

° - p <0.05 relative to rats treated with indomethacin and esomeprazole
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(p<0.05) weakening of the ulcerogenic effect of
indomethacin on the central nervous system, due,
in particular, to a decrease in the acidity of gastric
juice. Thus, the average score of visual
assessment of the state of GM was 3.9 times
lower than the rats of the control group and was
0.9±0.26 (Fig. 1D), and VI was 13.5 times
statistically significantly lower (p<0, 05) for the
indicators of rats of the control group (3.5) and
amounted to 0.26 (Table 4).

In addition, it was found that the introduction
of esomeprazole had an enteroprotective effect, as
indicated by statistically significant (p<0.05) 3.6
times lower average number of ulcerative defects
of the small intestine per 10 cm in length (Table
4), but the total number of animals with injuries,
as in the control was 57.1%.

Prophylactic intravenous administration
of CEP led, by analogy with esomeprazole, to a
weakening of the ulcerogenic effect on the
central nervous system, but was inferior in terms
of gastroprotective activity to the studied PPI.
Thus, against the background of the combined
use of indomethacin and CEP hemorrhage was
observed in 71.4% of rats, while with the use of
indomethacin and CEP only in 42.9% (Table 3).
However, it should be noted that in contrast to
rats, which were prophylactically administered
esomeprazole in animals that were similarly
administered CEP, there was no hyperemia of
the central nervous system, while in the
comparison group this feature was found in
42.9% of animals (Table 3). The discrepancies
found may be related to an increase in the SOS

                     À                                            B                                                C                                               D
Figure 1

Condition GM: A - intact rat (Group ²); B - rats with Indomethacin-induced ulcerogenesis (Group ²²); C - rats with
Indomethacin-induced ulcerogenesis administered CEP (Group ²²²); D - rats with Indomethacin-induced

ulcerogenesis administered esomeprazole (Group ²V)

Parts of the 
gastrointestinal tract: Esophagus Stomach Small intestine 

The number of ulcers 
per 10 cm in length 

           Indicator 
 
 

Experimental 
conditions 

Number 
of 

animals, 
n 

Number 
of animals 

with 
M-degree of 

damage, 
abs. (%) 

Number 
of animals 

with 
ulcers, 

abs. (%) 

Average 
score in 

the group 

U
lc

er
at

iv
e 

in
de

x 

Number 
of animals 

with 
ulcers, 

abs. (%) 
total 

number 
with 

hemosiderin perforated 

Intact rats 7 0 
(0) 

0 
(0) 0 0 0/7 

(0) 0 0 0 

Indomethacin 7 4/7 
(57,1)* 

7/7 
(100)* 3,5±0,33* 3,5 4/7* 

(57,1) 11,1±4,1* 7,3 ±2,7* 0 

Indomethacin + 
CEP 7 0/7# 

(0) 
4/7 

(57,1)*# 1,9±0,34*#° 1,08 0/7# 
(0) 0 #° 0 #° 0 

Indomethacin + 
Esomeprazole 7 0/7# 

(0) 
2/7 

(28,6)# 0,9±0,26*# 0,26 4/7* 
(57,1) 3,1±1,4* 1,7±,07* 0 

Table 4
The state of the MM of the proximal and distal parts of the GI tract in Indomethacin - induced damage (M±m, n=28)

* - p <0.05 relative to intact animals;
# - p <0,05 relative to rats that received only indomethacin;

° - p <0.05 relative to rats treated with indomethacin and esomeprazole
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resistance of rats that were prophylactically
administered CEP to the local irritant effect of
indomethacin.

An integrated assessment of the state of
SOS showed that in rats injected in the
prophylactic mode of CEP ulcerative lesions
were twice as common as in rats injected with
esomeprazole and were observed in 57.1% of
animals (Table 4), and VI in 1.9 was lower than
in rats administered only indomethacin, which
indicates the gastroprotective activity of CEP,
but this activity was 4 times lower than in rats
injected with the studied PPI (Fig. 1B).

It should be noted that in contrast to
esomeprazole, against the background of the
introduction of CEP in animals there was no
damage to the small intestine, which indicates a
clear enteroprotective properties of the studied
cryoextract (Table 4).

Conclusions
1. It was found that a single injection of
indomethacin at a dose of 60 mg / kg led to a
statistically significant (p <0.05) development
of erosive-ulcerative lesions of the stomach in
100% of rats and small intestine in 57.1% of rats.
2. Against the background of the combined use
of indomethacin and CEP hemorrhage was
observed in 71.4% of rats, while with the use of
indomethacin and CEP only 42.9%, and VI was
1.9 times lower than in rats injected only
indomethacin, which indicates the
gastroprotective activity of CEP.
3. In contrast to esomeprazole, the introduction
of CEP has a pronounced enteroprotective effect,
as indicated by the absence of damage to the
small intestinal mucosa in rats injected with the
studied cryoextract and indomethacin.

Relationship with academic programs, plans
and themes
The article is a fragment of the planned research
work of the Department of Experimental
Cryomedicine of the Institute of Cryobiology and
Cryomedicine of the National Academy of
Sciences of Ukraine "Destructive and restorative
processes in tissues in vivo after exposure to low

temperatures and biologically active substances"
(¹ 2.2.6.113, code 2.2.6.113, number state
registration 0117U001049, term of implementation:
2017-2021, head - acting head of the department
of experimental cryomedicine of the Institute,
candidate of medical sciences, senior researcher
Chyzh M.O.). It is financed by the state budget
of Ukraine.
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