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Â ñîâðåìåííîé ãèïîòåçå ïàòîãåíåçà îðàëüíîãî ìóêîçèòà, îñëîæíÿþùåãî ïðîòèâîîïóõîëåâîå ëå÷åíèå, îñíîâíàÿ
ðîëü â ïîâðåæäåíèè òêàíåé è ïðîâîêàöèè âîñïàëåíèÿ îòâîäèòñÿ ñâîáîäíûì ðàäèêàëàì, ÷òî ïîçâîëÿåò ïðåäïîëîæèòü
âîçìîæíîñòü êîíòðîëÿ íå òîëüêî ëó÷åâîãî, íî è õèìèîòåðàïåâòè÷åñêîãî ìóêîçèòà ïðè ïîìîùè àíòèîêñèäàíòîâ. Öåëü
èññëåäîâàíèÿ: îöåíêà êëèíè÷åñêîé ýôôåêòèâíîñòè ïðèìåíåíèÿ àíòèîêñèäàíòà êàê ïîòåíöèàëüíîãî ñðåäñòâà äëÿ ïà-
òîãåíåòè÷åñêîé ïðîôèëàêòèêè õèìèîòåðàïåâòè÷åñêîãî ìóêîçèòà, ñîïðîâîæäàþùåãî ïðèìåíåíèå ìåòîòðåêñàòà â âû-
ñîêèõ äîçàõ. Ìåòîäèêà. Â ðàíäîìèçèðîâàííîì êîíòðîëèðóåìîì ïðîäîëüíîì èññëåäîâàíèè ïðèíÿëè ó÷àñòèå 29 äå-
òåé è ïîäðîñòêîâ ñ îíêîãåìàòîëîãè÷åñêîé ïàòîëîãèåé â òå÷åíèå 87 ýïèçîäîâ õèìèîòåðàïèè ñ ïðèìåíåíèåì âûñîêî-
äîçíîãî ìåòîòðåêñàòà. Ïîìèìî ñòàíäàðòíîãî óõîäà 14 ïàöèåíòàì â 41 ýïèçîäå õèìèîòåðàïèè ñ 1-ãî ïî 10-é äåíü íà-
çíà÷àëè âíóòðü àöåòèëöèñòåèí â ñòàíäàðòíûõ âîçðàñòíûõ äîçèðîâêàõ, îñòàëüíûå ñëó÷àè ñîñòàâèëè ãðóïïó ñðàâíå-
íèÿ. Ñòîìàòîëîã åæåäíåâíî îáñëåäîâàë ïîëîñòü ðòà êàæäîãî ïàöèåíòà â êàæäîì ýïèçîäå õèìèîòåðàïèè â òå÷åíèå
2 íåä ïîñëå ââåäåíèÿ ìåòîòðåêñàòà äëÿ âûÿâëåíèÿ ïðèçíàêîâ ìóêîçèòà. Ñîñòîÿíèå ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà
îöåíèâàëè â ñîîòâåòñòâèè ñ êðèòåðèÿìè èíäåêñà îðàëüíîé òîêñè÷íîñòè ÂÎÇ (iWHO), ïðè ïîìîùè êîòîðûõ ðåãèñò-
ðèðîâàëè íàëè÷èå, òÿæåñòü è äëèòåëüíîñòü ìóêîçèòà. Óñðåäíåííóþ ÷àñòîòó ðàçâèòèÿ ìóêîçèòà äëÿ êàæäîãî ïàöèåí-
òà ðàññ÷èòûâàëè êàê äîëþ ýïèçîäîâ âûñîêîäîçíîé õèìèîòåðàïèè, îñëîæíèâøèõñÿ ìóêîçèòîì, â îáùåì êîëè÷åñòâå
ïðîéäåííûõ ïàöèåíòîì ýïèçîäîâ (îò îäíîãî äî ÷åòûðåõ). Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ ïðîâåäåíà ìåòîäà-
ìè íåïàðàìåòðè÷åñêîé ñòàòèñòèêè c èñïîëüçîâàíèåì êðèòåðèåâ Ïèðñîíà, Ôèøåðà è Ìàííà—Óèòíè; êðèòè÷åñêèì
óðîâíåì çíà÷èìîñòè ïðèíÿò p<0,05. Ðåçóëüòàòû. Â ïåðèîä èññëåäîâàíèÿ îòìå÷åíî 53 ñëó÷àÿ îðàëüíîãî ìóêîçèòà
(â òîì ÷èñëå 15 ñëó÷àåâ ñ òÿæåëûì òå÷åíèåì) ó 24 ïàöèåíòîâ ñ äëèòåëüíîñòüþ ýïèçîäîâ îò 2 äî 25 äíåé. Ñòàòèñòè-
÷åñêè çíà÷èìûõ ðàçëè÷èé ìåæäó äâóìÿ ãðóïïàìè ïî óñðåäíåííîé ÷àñòîòå, òÿæåñòè è ïðîäîëæèòåëüíîñòè ýïèçîäîâ
îðàëüíîãî ìóêîçèòà íå îáíàðóæåíî. Çàêëþ÷åíèå. Ðåçóëüòàòû èññëåäîâàíèÿ íå äàþò îñíîâàíèé äëÿ ïîäòâåðæäåíèÿ
ýôôåêòèâíîñòè ïðèìåíåíèÿ àíòèîêñèäàíòà (àöåòèëöèñòåèíà) äëÿ ïàòîãåíåòè÷åñêîé ïðîôèëàêòèêè õèìèîòåðàïåâòè÷å-
ñêîãî îðàëüíîãî ìóêîçèòà.
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of oral mucositis induced by chemotherapy in children
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Nowadays hypothesis of the pathogenesis of oral mucositis, that complicates anti-cancer treatment, gives a major role in
tissue injury and inflammation to free radicals. This suggests the possibility of control with antioxidants for not only a
radiomucositis, but also chemotherapy-induced mucositis. The purpose. To evaluate the clinical efficacy of antioxidant as a
potential agent for pathogenetic prevention of chemotherapy mucositis accompanying use of high-dose methotrexate.
Methods. Twenty-nine children and adolescents with oncohematological pathology in 87 episodes of chemotherapy with
high-dose methotrexate participated in a randomized controlled longitudinal study. Fourteen patients had been receiving
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acetylcysteine in standard dosages in addition to standard treatment from 1st to 10th days of 41 chemotherapy episodes; other
cases formed the control group. Dentist examined oral cavity of each patient daily in each episode of chemotherapy during
two weeks after the administration of methotrexate for mucositis detection. Status of the oral mucosa was evaluated according
with the criteria of the WHO oral toxicity index (iWHO), that were used to record the presence, severity and duration of
mucositis. The average rate of mucositis for each patient was calculated as the proportion of high-dose chemotherapy epi-
sodes, which are complicated with mucositis, in the total number of episodes of the patient passed (one to four). Statistic
data were analyzed by methods of nonparametric statistics using Pearson criterion, Fisher and Mann—Whitney; critical sig-
nificance level adopted p<0,05. Results. During the research period, we have observed 53 cases of oral mucositis (includ-
ing 15 severe cases) in 24 patients with duration of episodes from 2 to 25 days. There were not found any statistically signifi-
cant differences between two groups in the average frequency, severity and in duration of oral mucositis episodes. Conclu-
sion. The results of the research do not provide grounds to confirm the efficacy of antioxidant (acetylcysteine) for the patho-
genic prevention of oral mucositis induced by chemotherapy.
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Ââåäåíèå

Õèìèîòåðàïåâòè÷åñêèé ìóêîçèò — âîñïàëåíèå
ñëèçèñòûõ îáîëî÷åê, ðàçâèâàþùååñÿ ó 10—100% ïà-
öèåíòîâ, ïîëó÷àþùèõ ïðîòèâîîïóõîëåâûå ïðåïàðàòû
[1]. Ìóêîçèò ÿâëÿåòñÿ òÿæåëîé ïðîáëåìîé ñîïðîâî-
äèòåëüíîé òåðàïèè â îíêîãåìàòîëîãèè, ñîâðåìåííûå
óñïåõè êîòîðîé âî ìíîãîì îïðåäåëåíû ïðîëîíãèðî-
âàííûì ââåäåíèåì âûñîêèõ äîç öèòîñòàòè÷åñêîãî ëå-
êàðñòâåííîãî ñðåäñòâà, âìåøèâàþùåãîñÿ â ôîëàòíûé
öèêë — ìåòîòðåêñàòà [2]. ßòðîãåííîå âîñïàëåíèå
ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà (îðàëüíûé ìóêîçèò)
âàðüèðóåò îò ëåãêîé ãèïåðåìèè äî òîòàëüíîãî èçúÿçâ-
ëåíèÿ; òÿæåëîå òå÷åíèå ìóêîçèòà îáóñëàâëèâàåò ïî-
òðåáíîñòü ïàöèåíòà â íàðêîòè÷åñêèõ ñèñòåìíûõ àíà-
ëãåòèêàõ è ïàðåíòåðàëüíîì ïèòàíèè, âûíóæäàåò ê íà-
ðóøåíèþ ïðîòîêîëîâ õèìèîòåðàïèè îñíîâíîãî çàáî-
ëåâàíèÿ, óâåëè÷èâàåò äëèòåëüíîñòü ëå÷åíèÿ è óõóäøà-
åò ïðîãíîç [3, 4].

Äî íàñòîÿùåãî âðåìåíè ìåíåäæìåíò õèìèîòåðà-
ïåâòè÷åñêîãî ìóêîçèòà ñâîäèòñÿ ê ñèìïòîìàòè÷åñêèì,
ìàëîýôôåêòèâíûì ïðîöåäóðàì, òàê êàê ìåõàíèçìû
ðàçâèòèÿ ýòîé ÿòðîãåííîé ïàòîëîãèè îñòàþòñÿ íå
âïîëíå îïðåäåëåííûìè [5]. Â òå÷åíèå ïîñëåäíåãî äå-
ñÿòèëåòèÿ â êà÷åñòâå ðàáî÷åé êîíöåïöèè ïàòîãåíåçà
ìóêîçèòà — êàê ëó÷åâîãî, òàê è õèìèîòåðàïåâòè÷å-
ñêîãî — ïðèíÿòà ïÿòèôàçíàÿ ñõåìà T. Sonis [6],
îñíîâàííàÿ íà ïðåäïîëîæåíèè î òîì, ÷òî ãèáåëü êëå-
òîê ÿâëÿåòñÿ íå òîëüêî è íå ñòîëüêî ïðÿìûì ýôôåê-

òîì îáëó÷åíèÿ è (èëè) ïðèìåíåíèÿ öèòîñòàòèêîâ,
ñêîëüêî êîñâåííûì: òêàíè ïîãèáàþò ïðè âîçäåéñòâèè
íà íèõ ñâîáîäíûõ ðàäèêàëîâ êèñëîðîäà, îáðàçóþùèõ-
ñÿ â ïðîöåññå òåðàïèè. Åñëè êîíöåïöèÿ T. Sonis âåð-
íî îïèñûâàåò ïðèðîäó ìóêîçèòà, òî äëÿ åãî ïàòîãåíå-
òè÷åñêîé ïðîôèëàêòèêè ìîãëè áû áûòü ïîëåçíû ëå-
êàðñòâåííûå ñðåäñòâà ñ àíòèîêñèäàíòíûìè ýôôåêòà-
ìè. Ýòî ïðåäïîëîæåíèå ïîëó÷èëî ïîäòâåðæäåíèÿ äëÿ
ëó÷åâîãî ìóêîçèòà [7, 8], òîãäà êàê â îòíîøåíèè õè-
ìèîòåðàïåâòè÷åñêîãî ìóêîçèòà âîïðîñ îñòàåòñÿ îò-
êðûòûì [9].

Öåëü èññëåäîâàíèÿ — èçó÷åíèå êëèíè÷åñêîé ýô-
ôåêòèâíîñòè ïðèìåíåíèÿ àíòèîêñèäàíòà êàê ïîòåíöè-
àëüíîãî ñðåäñòâà äëÿ ïàòîãåíåòè÷åñêîé ïðîôèëàêòèêè
õèìèîòåðàïåâòè÷åñêîãî ìóêîçèòà, ñîïðîâîæäàþùåãî
ïðèìåíåíèå âûñîêîäîçíîãî ìåòîòðåêñàòà.

Ìåòîäèêà

Äëÿ äîñòèæåíèÿ öåëè â èññëåäîâàíèè èñïîëüçîâà-
ëè øèðîêî ïðèìåíÿåìûé â ïåäèàòðèè êàê ìóêîëèòè-
÷åñêîå ëåêàðñòâåííîå ñðåäñòâî àöåòèëöèñòåèí: èçâå-
ñòíî, ÷òî N-àöåòèë-L-öèñòåèí ÿâëÿåòñÿ ñóáñòðàòîì
äëÿ ñèíòåçà ãëóòàòèîíà, ÷òî, êàê ïîëàãàþò ìíîãèå ñî-
âðåìåííûå èññëåäîâàòåëè, ïîçâîëÿåò óñïåøíî ïðèìå-
íÿòü àöåòèëöèñòåèí äëÿ óñèëåíèÿ àíòèîêñèäàíòíîé
çàùèòû ïðè ðàçëè÷íûõ çàáîëåâàíèÿõ [10—13].
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Â ïðîñïåêòèâíîì ïðîäîëüíîì êîíòðîëèðóåìîì
ðàíäîìèçèðîâàííîì èññëåäîâàíèè ïðèíÿëè ó÷àñòèå
29 äåòåé è ïîäðîñòêîâ, íàõîäèâøèõñÿ íà ëå÷åíèè îñò-
ðîãî ëèìôîáëàñòíîãî ëåéêîçà èëè ëèìôîìû â ÐÍÏÖ
äåòñêîé îíêîëîãèè, ãåìàòîëîãèè è èììóíîëîãèè
(ã.Ìèíñê) â òå÷åíèå 87 ýïèçîäîâ õèìèîòåðàïèè âû-
ñîêîäîçíûì ìåòîòðåêñàòîì ïî ïðîòîêîëàì
ALL-MB-2008, ALL-BFM-2002-Rez, B-NHL-M
2010, NHL-BFM-95.

Ïî ñîãëàñîâàíèþ ñ ýòè÷åñêèì êîìèòåòîì
ÐÍÏÖ ïîñëå ïîëó÷åíèÿ èíôîðìèðîâàííîãî ñîãëà-
ñèÿ ðîäèòåëåé ïàöèåíòîâ áûëî îðãàíèçîâàíî èõ
ðàíäîìèçèðîâàííîå ðàçäåëåíèå íà äâå ãðóïïû:
14 äåòÿì è ïîäðîñòêàì â 41 ýïèçîäå õèìèîòåðàïèè
ñ 1-ãî ïî 15-é äåíü îò åå íà÷àëà íàçíà÷àëè àöåòèë-
öèñòåèí (ÀÖÖ®200, Áåëìåäïðåïàðàòû, Áåëà-
ðóñü) âíóòðü, â âîçðàñòíûõ äîçàõ (äåòÿì â âîçðàñòå
äî äâóõ ëåò — 50 ìã/ñóò., â âîçðàñòå äâóõ-ïÿòè ëåò
— 200 ìã, ñ øåñòè äî ÷åòûðíàäöàòè ëåò — 300 ìã,
â äâà ïðèåìà, ñòàðøå 14 ëåò — 400 ìã, â äâà ïðèå-
ìà); îñòàëüíûì 15 ïàöèåíòàì, ñîñòàâèâøèì ãðóïïó
ñðàâíåíèÿ, â 43 ýïèçîäàõ õèìèîòåðàïèè àöåòèëöè-
ñòåèí íå íàçíà÷àëè; ñîïðîâîäèòåëüíîå ëå÷åíèå (â
òîì ÷èñëå ïðîôèëàêòèêà ðåöèäèâîâ ãåðïåòè÷åñêîãî
è êàíäèäîçíîãî ñòîìàòèòîâ) â ãðóïïå èññëåäîâàíèÿ
è ãðóïïå ñðàâíåíèÿ âûïîëíÿëè ïî îäíîìó è òîìó æå
ïðîòîêîëó.

Ñòîìàòîëîã åæåäíåâíî îáñëåäîâàë ïîëîñòü ðòà
êàæäîãî ïàöèåíòà â êàæäîì ýïèçîäå õèìèîòåðàïèè
â òå÷åíèå 2 íåä ïîñëå ââåäåíèÿ ìåòîòðåêñàòà äëÿ
âûÿâëåíèÿ ïðèçíàêîâ ìóêîçèòà. Ñîñòîÿíèå ñëèçè-
ñòîé îáîëî÷êè ïîëîñòè ðòà îöåíèâàëè â ñîîòâåòñò-
âèè ñ êðèòåðèÿìè èíäåêñà îðàëüíîé òîêñè÷íîñòè
ÂÎÇ, ãäå êîä 0 îçíà÷àåò íîðìàëüíîå ñîñòîÿíèå,
êîäû 1 è 2 — ìóêîçèò ëåãêîé è ñðåäíåé òÿæåñòè
(1 — îòåê, ýðèòåìà; 2 — íà ñëèçèñòîé îáîëî÷êå
åñòü ÿçâû, íî ïàöèåíò ïðèíèìàåò òâåðäóþ ïèùó),
êîäû 3 è 4 — òÿæåëûé ìóêîçèò (3 — ñëèçèñòàÿ
îáîëî÷êà èçúÿçâëåíà, ïàöèåíò ïðèíèìàåò òîëüêî
æèäêóþ ïèùó; 4 — ïðèåì ïèùè ÷åðåç ðîò íåâîç-
ìîæåí) [14]. Óñðåäíåííóþ ÷àñòîòó ìóêîçèòà äëÿ
êàæäîãî ïàöèåíòà ðàññ÷èòûâàëè êàê äîëþ ýïèçîäîâ
âûñîêîäîçíîé õèìèîòåðàïèè, îñëîæíèâøèõñÿ ìó-
êîçèòîì, â îáùåì êîëè÷åñòâå ïðîéäåííûõ ïàöèåí-
òîì ýïèçîäîâ (îò 1 äî 4). Â êà÷åñòâå íóëåâîé ãèïî-
òåçû ïðèíÿòî ïðåäïîëîæåíèå îá îòñóòñòâèè âëèÿ-
íèÿ ïðèìåíåíèÿ àíòèîêñèäàíòà íà ÷àñòîòó, òÿæåñòü
è äëèòåëüíîñòü ìóêîçèòà.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ ïðîâåäåíà
ìåòîäàìè íåïàðàìåòðè÷åñêîé ñòàòèñòèêè ñ îïðåäåëå-
íèåì ìèíèìóìà (min), ìåäèàíû (Me) è ìàêñèìóìà
(max), c èñïîëüçîâàíèåì êðèòåðèåâ Ïèðñîíà (	2),
Ôèøåðà (F) è Ìàííà—Óèòíè (U); êðèòè÷åñêèì
óðîâíåì çíà÷èìîñòè ïðèíÿò p<0,05.

Ðåçóëüòàòû è îáñóæäåíèå

Â ïåðèîä èññëåäîâàíèÿ îòìå÷åíî 53 ñëó÷àÿ îðàëü-
íîãî ìóêîçèòà (â òîì ÷èñëå 15 ñëó÷àåâ ñ òÿæåëûì òå-
÷åíèåì) ó 24 ïàöèåíòîâ.

Êàê ìèíèìóì îäèí ýïèçîä õèìèîòåðàïèè áûë
îñëîæíåí ìóêîçèòîì ó 11 (79%) ïàöèåíòîâ, ïîëó÷àâ-
øèõ àöåòèëöèñòåèí, è ó 13 (87%) ïàöèåíòîâ ãðóïïû
ñðàâíåíèÿ (F = 0,651340; 	2 = 0,33; ð = 0,564).
Óñðåäíåííàÿ ÷àñòîòà ìóêîçèòà â ãðóïïå ïàöèåíòîâ,
ïîëó÷àâøèõ àöåòèëöèñòåèí, ñîñòàâèëà
Me [min...max] = 0,5 [0...1], â ãðóïïå êîíòðîëÿ —
0,7 [0...1] (U = 96; ð = 0,654).

Ñðåäè ýïèçîäîâ õèìèîòåðàïèè, ñîïðîâîæäàâøèõ-
ñÿ ïðèåìîì àöåòèëöèñòåèíà, ìóêîçèòîì áûëè îñëîæ-
íåíû 24 (59%) ýïèçîäà, â ãðóïïå êîíòðîëÿ çàðåãèñò-
ðèðîâàíî 29 (67%) òàêèõ ýïèçîäîâ (F = 0,498505;
	2 = 0,71; ð = 0,400).

Ïðîäîëæèòåëüíîñòü ìóêîçèòà íà ôîíå ïðèåìà
àöåòèëöèñòåèíà êîëåáàëàñü îò 2 äî 25 äíåé, â ãðóïïå
ñðàâíåíèÿ — îò 2 äî 24 äíåé; ìåäèàííîå çíà÷åíèå
ñîñòàâèëî Me = 10 äíåé â îáåèõ ãðóïïàõ (U = 337;
ð = 0,361). Òÿæåëî ïðîòåêàëè 7 (29%) ñëó÷àåâ ìó-
êîçèòà, îòìå÷åííûõ íà ôîíå ïðèåìà àöåòèëöèñòåèíà,
è âîñåìü (28%) ñëó÷àåâ ìóêîçèòà, ðàçâèâøèõñÿ
â ãðóïïå ñðàâíåíèÿ (F = 1,000000; 	2 = 0,02;
ð = 0,899).

Òàêèì îáðàçîì, ðåçóëüòàòû ïðîâåäåííîãî èññëå-
äîâàíèÿ ïîäòâåðæäàþò ñïðàâåäëèâîñòü ñôîðìóëèðî-
âàííîé âûøå íóëåâîé ãèïîòåçû. Àíàëèç ñîâðåìåííîé
íàó÷íîé áàçû ïî îáñóæäàåìîé ïðîáëåìå ïîçâîëÿåò
ïðåäïîëîæèòü äâå ïðè÷èíû äëÿ íåýôôåêòèâíîñòè
àöåòèëöèñòåèíà â êîíòðîëå õèìèîòåðàïåâòè÷åñêîãî
ìóêîçèòà: ëèáî àöåòèëöèñòåèí íå ìîæåò îáåñïå÷èòü
àíòèîêñèäàíòíûé ýôôåêò â ñâÿçè ñ íåêèìè îáñòîÿ-
òåëüñòâàìè, õàðàêòåðíûìè äëÿ ôîðìèðîâàíèÿ ïàòîëî-
ãèè õèìèîòåðàïåâòè÷åñêîãî, «ìåòîòðåêñàòíîãî» ìóêî-
çèòà (åñòü ìíåíèå, â ñîîòâåòñòâèè ñ êîòîðûì ýôôåêò
N-àöåòèë-L-öèñòåèíà íå ðåàëèçóåòñÿ ïðè èçáûòêå
ãëþòàòèîíà â òêàíÿõ è/èëè áëîêàäå åãî ñèíòåçà [15])
— ëèáî îêñèäàòèâíûé ñòðåññ íå èìååò òàêîãî ïðèí-
öèïèàëüíîãî çíà÷åíèÿ äëÿ ôîðìèðîâàíèÿ êëèíè÷å-
ñêîé êàðòèíû õèìèîòåðàïåâòè÷åñêîãî ìóêîçèòà, êàê
äëÿ ïàòîãåíåçà ëó÷åâîãî ìóêîçèòà.

Çàêëþ÷åíèå

Ïðèìåíåíèå àöåòèëöèñòåèíà â êà÷åñòâå àíòèîêñè-
äàíòà ñ öåëüþ êîíòðîëÿ îðàëüíîãî õèìèîòåðàïåâòè÷å-
ñêîãî ìóêîçèòà ó äåòåé è ïîäðîñòêîâ, ñòðàäàþùèõ îí-
êîãåìàòîëîãè÷åñêèìè çàáîëåâàíèÿìè è ïîëó÷àþùèõ
àãðåññèâíóþ òåðàïèþ ñ ïðîëîíãèðîâàííûì ââåäåíèåì
ìåòîòðåêñàòà â âûñîêèõ äîçàõ, íå äàëî ýôôåêòà, îæè-
äàåìîãî â ñîîòâåòñòâèè ñ ïðèíÿòûìè ïðåäñòàâëåíèÿ-
ìè î ïàòîãåíåçå ìóêîçèòà è ñâîéñòâàõ àöèòèëöèñòåè-
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íà; ïðîáëåìà ñòðàòåãèè è òàêòèêè ïàòîãåíåòè÷åñêîãî
êîíòðîëÿ õèìèîòåðàïåâòè÷åñêîãî ìóêîçèòà òðåáóåò
äàëüíåéøåãî èçó÷åíèÿ.
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