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ÄÂÍÇ «²âàíî-Ôðàíê³âñüêèé
íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò»

ÂÈÊÎÐÈÑÒÀÍÍß 13Ñ-ÎÊÒÀÍÎªÂÎÃÎ
ÄÈÕÀËÜÍÎÃÎ ÒÅÑÒÓ Ó Ä²ÀÃÍÎÑÒÈÖ²
Ä²ÀÁÅÒÈ×ÍÎ¯ ÀÂÒÎÍÎÌÍÎ¯ ÍÅÉÐÎÏÀÒ²¯
ØËÓÍÊÀ

Ðåçþìå. Àêòèâíå âèÿâëåííÿ ³ ñâîº÷àñíå ë³êóâàííÿ õðîí³÷íèõ
óñêëàäíåíü öóêðîâîãî ä³àáåòó (ÖÄ) íà ðàíí³õ ñòàä³ÿõ çàëèøà-
þòüñÿ àêòóàëüíèìè. Ç ìåòîþ âèâ÷åííÿ ñòàíó ìîòîðíî-åâàêóà-
òîðíî¿ ôóíêö³¿ øëóíêà ó õâîðèõ íà öóêðîâèé ä³àáåò ïðîâåäåíî
íå³íâàçèâíèé ä³àãíîñòè÷íèé äèõàëüíèé òåñò ³ç 13Ñ-îêòàíîºâîþ
êèñëîòîþ. Ó á³ëüøî¿ ÷àñòèíè îáñòåæåíèõ ïàö³ºíò³â (53,4%)
áóëî âèÿâëåíî ñïîâ³ëüíåííÿ øâèäêîñò³ âèïîðîæíåííÿ øëóíêà
ëåãêîãî ³ ñåðåäíüîãî ñòóïåí³â òÿæêîñò³, ùî º õàðàêòåðíèì
êðèòåð³ºì áåçñèìïòîìíîãî ïåðåá³ãó ä³àáåòè÷íîãî ãàñòðîïàðåçó.

Êëþ÷îâ³ ñëîâà: 13C-îêòàíîºâèé
äèõàëüíèé òåñò, ä³àáåòè÷íà
àâòîíîìíà íåéðîïàò³ÿ øëóíêà,
öóêðîâèé ä³àáåò

Âñòóï
Íà ñüîãîäí³ ïðîô³ëàêòèêà ³ ñâîº÷àñíà ä³àãíî-

ñòèêà àâòîíîìíî¿ âåãåòàòèâíî¿ íåéðîïàò³¿ øëóí-
êîâî-êèøêîâîãî òðàêòó ó õâîðèõ íà ÖÄ çàëè-
øàºòüñÿ àêòóàëüíîþ. Ðîçâèòîê ä³àáåòè÷íî¿ ïîë-
³íåéðîïàò³¿ ââàæàþòü îäíèì ³ç áàãàòüîõ ïðåäèê-
òîð³â êàðä³àëüíî¿ ñìåðò³, à áåçñèìïòîìíèé ïå-
ðåá³ã àâòîíîìíî¿ íåéðîïàò³¿ øëóíêà çá³ëüøóº
÷èñëî ãîñï³òàë³çàö³é ³ âàðò³ñòü ë³êóâàííÿ, à òàêîæ
³ñòîòíî çíèæóº ñåðåäíþ òðèâàë³ñòü æèòòÿ õâî-
ðèõ[2,5,7,11]. Óäîñêîíàëåííÿ ä³àãíîñòèêè õðîí³-
÷íèõ óñêëàäíåíü ÖÄ íà ðàíí³õ ñòàä³ÿõ íàëåæèòü
äî âàæëèâèõ çàâäàíü, ÿê ç ïîçèö³¿ ¿õ ïðîô³ëàêòè-
êè, òàê ³ á³ëüø ñïðèÿòëèâîãî ïðîãíîçó.

Çà äàíèìè ð³çíèõ àâòîð³â, ïîøèðåí³ñòü ïàòî-
ëîã³÷íèõ çì³í ç áîêó øëóíêà ó õâîðèõ íà ÖÄ 1 ³
2 òèï³â ñòàíîâèòü â³ä 25 äî 60%[9,10,14]. Ãàñòðî-
ïàðåç - ðîçëàä ðóõîâî¿ ôóíêö³¿ øëóíêà, ïðè ÿêîìó
â³äñóòíÿ ìåõàí³÷íà ïåðåøêîäà ³ç ñïîâ³ëüíåííÿì
àáî ïðèøâèäøåííÿì ïðîöåñ³â åâàêóàö³¿ øëóíêî-
âîãî âì³ñòó [3,8,13,15]. Íàâ³òü ïðè ïî÷àòêîâèõ ñòà-
ä³ÿõ ÄÃ ðîçâèâàºòüñÿ çàìêíóòå «ïîðî÷íå êîëî»:
ñïîâ³ëüíåííÿ øâèäêîñò³ âèâ³ëüíåííÿ øëóíêîâîãî
âì³ñòó, âèêëèêàº ã³ïåðãë³êåì³þ, ÿêà, ó ñâîþ ÷åðãó,
ùå á³ëüøå çíèæóº éîãî ìîòîðíó àêòèâí³ñòü ³ ïðè-
øâèäøóº óðàæåííÿ íåðâîâèõ çàê³í÷åíü, ïðîãðåñó-
þòü ñèìïòîìè ä³àáåòè÷íî¿ âåãåòàòèâíî¿ àâòîíîì-
íî¿ íåéðîïàò³¿ øëóíêó. Òîìó îäíèì ç îñíîâíèõ
ä³àãíîñòè÷íèõ ìàðêåð³â ñòàíó êîìïåíñàö³¿ âóãëå-
âîäíîãî îáì³íó çà ÖÄ  ñë³ä òàêîæ âàæàòè ³ ñòàí
ìîòîðíî-åâàêóàòîðíî¿ ôóíêö³¿ øëóíêà.

Íàóêîâö³ âñå á³ëüøå àêöåíòóþòü óâàãó ïðàê-
òè÷íèõ ë³êàð³â íà âèêîðèñòàííÿ ïðîñòèõ, áåçïå÷-
íèõ ³ íå³íâàçèâíèõ ä³àãíîñòè÷íèõ ìåòîä³â çà
äîïîìîãîþ ÿêèõ ìîæíà âèçíà÷èòè ñòàí ìîòîðíî-

åâàêóàòîðíî¿ ôóíêö³¿ øëóíêà. Ïðîòÿãîì îñòàííü-
îãî äåñÿòèð³÷÷ÿ íàóêîâ³ öåíòðè  ñâ³òó òà Óêðà¿íè
âèâ÷àþòü ìîæëèâîñò³ çàñòîñóâàííÿ 13 Ñ – îêòà-
íîºâîãî äèõàëüíîãî òåñòó (13Ñ-ÎÄÒ) äëÿ ðàííüî¿
ä³àãíîñòèêè  ïîðóøåííÿ ôóíêö³îíàëüíèõ âëàñòè-
âîñòåé øëóíêó, ÿêèé ìàòèìå âåëèêå çíà÷åííÿ â
ïîâñÿêäåíí³é ä³ÿëüíîñò³ [1,4,12].

Ìåòà äîñë³äæåííÿ
Âèâ÷èòè ìîæëèâîñò³ âèêîðèñòàííÿ 13Ñ-ÎÄÒ

äëÿ óäîñêîíàëåííÿ ³ ðàííüî¿ ä³àãíîñòèêè ïîðó-
øåíü ìîòîðíî-åâàêóàòîðíèõ âëàñòèâîñòåé øëóí-
êà ó õâîðèõ íà ÖÄ.

Ìàòåð³àë ³ ìåòîäè
Â³äá³ð ïàö³ºíò³â ïðîâîäèëè íà ï³äñòàâ³ äåòàëü-

íîãî çáîðó àíàìíåçó òà îáñòåæåííÿ ç âèêîðèñòàí-
íÿì ñòàíäàðòíèõ çàãàëüíîêë³í³÷íèõ, àíòðîïîìåò-
ðè÷íèõ, ëàáîðàòîðíèõ òà ³íñòðóìåíòàëüíèõ äîñ-
ë³äæåíü. Îáñòåæåíî 30 õâîðèõ íà ÖÄ, ÿê³ ðåïðå-
çåíòîâàí³ íà äâ³ ãðóïè. Äî ïåðøî¿ ãðóïè  âêëþ-
÷åí³ õâîð³ íà ÖÄ 1 òèïó (n=15): 7 ÷îëîâ³ê³â ³ 8
æ³íîê, â³êîì  22,3±6,4 ðîê³â.  Ó ñêëàä äðóãî¿ ãðó-
ïè (n=15) âõîäèëî 4 îñîáè ÷îëîâ³÷î¿ ñòàò³ ³ 11
æ³íîê â ÿêèõ ä³àãíîñòîâàíî ÖÄ 2 òèïó, ñåðåäí³é
â³ê ïàö³ºíò³â 58,5±12,4 ðîê³â. Òðèâàë³ñòü çàõâî-
ðþâàííÿ ñêëàäàëà â³ä 5 äî 15 ðîê³â. Ó äîñë³äæåí-
íÿ íå âêëþ÷àëè õâîðèõ ³ç ïàòîëîã³ºþ øëóíêîâî-
êèøêîâîãî òðàêòó: ãàñòðîåçîôàãåàëüíîðåôëþêñ-
íó õâîðîáàó (ÃÅÐÕ), âèðàçêîâó õâîðîáó øëóíêà é
äâàíàäöÿòèïàëî¿ êèøêè, â³ðóñíèìè ãåïàòèòàìè;
ñåðöåâîþ íåäîñòàòí³ñòþ; ïîðóøåííÿì ôóíêö³¿
ùèòîâèäíî¿ çàëîçè (ã³ïîòèðåîç), êë³í³÷íî çíà÷ó-
ùèìè ïîðóøåííÿìè ôóíêö³¿ íèðîê, çàõâîðþâàí-
íÿìè ì’ÿçîâî¿ ³ ñïîëó÷íî¿ òêàíèí.Ó âñ³õ ïàö³ºíò³â
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âèÿâëåíî õðîí³÷í³ óñêëàäíåííÿ ÖÄ: ó 28 (93,3%) -
ä³àáåòè÷íà ïîë³íåéðîïàò³ÿ, ä³àáåòè÷íà àíã³îïàò³ÿ
ñóäèí íèæí³õ ê³íö³âîê ó27 (90,0%),ó 6 (20,0%)
õâîðèõ - ñèíäðîì ä³àáåòè÷íî¿ ñòîïè, ä³àáåòè÷íà
ðåòèíîïàò³ÿ – 10 (33,3%), ä³àáåòè÷íà êàòàðàêòà –
3 (10,0%), ä³àáåòè÷íà íåôðîïàò³ÿ – 7 (23,3%). Äëÿ
âèçíà÷åííÿ ìîòîðíî-åâàêóàòîðíî¿ ôóíêö³¿ øëóí-
êó âñ³ì ïàö³ºíòàì ïðîâåäåíî 13Ñ-ÎÄÒ. Çàãàëüíà
õàðàêòåðèñòèêà õâîðèõ ïîäàíà ó òàáë.1.

Ìåòîäèêà òåñòó. Òðèâàë³ñòü îáñòåæåííÿ ñòàíî-
âèòü 240 õâèëèí (4 ãîäèíè). Ï³ä ÷àñ ïðîâåäåííÿ
íåîáõ³äíî îòðèìàòè òðèíàäöÿòü äèõàëüíèõ ïðîá:
ïî÷àòêîâó äî ïðèéîìó òåñòîâîãî ñí³äàíêó (100 ìã
13Ñ-îêòàíîºâî¿ êèñëîòè, ðîç÷èíåíî¿ â ÿº÷íîìó
æîâòêó, íå á³ëüøå äâîõ ñêèáî÷îê á³ëîãî õë³áà ç
âåðøêîâèì ìàñëîì  òà 200 ìë ëóæíî¿ ì³íåðàëüíî¿
âîäè) òà ³íø³ äâàíàäöÿòü ó ïðîöåñ³ âèêîíàííÿ
òåñòó. Ïàö³ºíòè îòðèìóþòü äðóêîâàí³ ìàòåð³àëè ç
³íôîðìàö³ºþ ïðî ìåòîäèêó îáñòåæåííÿ ³ ìàðêî-
âàí³ òîðáèíêè ç êëàïàíàìè, íà ÿêèõ çàçíà÷åíî
íîìåð ïðîáè ç ÷àñîì âèäèõó òà ïð³çâèùåì ïàö³º-
íòà. Òîðáèíêè ïðèºäíóâàëè äî êàíàë³â ³íôðà÷åð-
âîíî¿ ñïåêòðîñêîï³÷íî¿ ñèñòåìè IRIS ³ âèì³ðþâà-
ëè êîíöåíòðàö³þ 13ÑÎ2 ó âñ³õ ïðîáàõ. Àíàë³ç äè-
õàëüíèõ ïðîá çàéìàº ïðèáëèçíî 40 õâ.

Îö³íêà ðåçóëüòàò³â 13Ñ-ÎÄÒ ïðîâîäèëàñÿ çà
ïîêàçíèêîì ÷àñó íàï³ââèâåäåííÿ  (Ò ½ ) òâåðäî¿
¿æ³ ç³ øëóíêà ó äâàíàäöÿòèïàëó êèøêó. Çã³äíî

äàíèõ ë³òåðàòóðíèõ äæåðåë[6,12], íîðìàëüíèé
ïîêàçíèê Ò ½ ñòàíîâèòü 40-75 õâèëèí, ïðèñêîðåí-
íÿ ìîòîðíî-åâàêóàòîðíî¿ ôóíêö³¿ øëóíêà ââàæà-
þòü êîëè Ò ½ ìåíøå 40 õâèëèí. Ðîçð³çíÿþòü òðè
ñòóïåí³ ñïîâ³ëüíåííÿ ìîòîðíî-åâàêóàòîðíî¿
ôóíêö³¿ øëóíêó: ëåãêîãî ñòóïåíÿ -75-95 õâèëèí,
â³ä 95 äî 115 õâèëèí – óïîâ³ëüíåííÿ ñåðåäíüîãî
ñòóïåíÿ, á³ëüøå 115 õâèëèí – óïîâ³ëüíåííÿ âàæêî-
ãî ñòóïåíÿ. Îòæå, ä³àãíîñòè÷íèé ìàðêåð ðîçâèòêó
íàâ³òü áåçñèìïòîìíîãî ïåðåá³ãó ÄÃ ó ðåçóëüòàò³
àâòîíîìíî¿ íåéðîïàò³¿  øëóíêó  ìîæíà ââàæàòè,
óïîâ³ëüíåííÿ ÷àñó íàï³ââèâåäåííÿ  (Ò ½ ) òâåðäî¿
¿æ³ ï³ä ÷àñ ïðîâåäåííÿ 13Ñ-ÎÄÒ.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ó á³ëüøîñò³ îáñòåæåíèõ ïàö³ºíò³â ³ç ÖÄ (56,7 %)

áóëî âèÿâëåíî ïîðóøåííÿ ìîòîðíî-åâàêóàòîðíî¿
ôóíêö³¿ øëóíêà. Ò³ëüêè â îäíîãî ïàö³ºíòà ïåðøî¿
ãðóïè ä³àãíîñòîâàíî  ïðèñêîðåííÿ ïåð³îäó íà-
ï³ââèâåäåííÿ òâåðäî¿ ¿æ³, ùî õàðàêòåðíî äëÿ
ïàö³ºíò³â ³ç ñèìïòîìàìè ã³ïîãë³êåì³¿, ÿê³ îòðèìó-
þòü ³íñóë³íîòåðàï³þ. Ïðîòå äàíèé ôàêò ïîòðåáóº
ïîäàëüøîãî âèâ÷åííÿ. Òîä³ ÿê, ó 56,7 % îáñòåæå-
íèõ ñïîñòåð³ãàëàñÿ ñèìïòîìàòèêà óïîâ³ëüíåííÿ
ìîòîðíî-åâàêóàòîðíî¿ ôóíêö³¿ øëóíêó ëåãêîãî òà
ñåðåäíüîãî ñòóïåíÿ. Îö³íêà ðåçóëüòàò³â 13Ñ-ÎÄÒ
íàâåäåíî ó òàáë.2. Îòðèìàí³ äàí³ äîçâîëÿþòü
ñòâåðäæóâàòè ïðî â³äñóòí³ñòü îðãàí³÷íèõ çì³í ç
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áîêó øëóíêà â çàçíà÷åíî¿ ãðóïè õâîðèõ, à ïðîãðå-
ñóâàííÿ ôóíêö³îíàëüíèõ ïîðóøåíü ìîòîðèêè
øëóíêîâî-êèøêîâîãî òðàêòó ìîæíà ðîçö³íèòè
íàñë³äêîì äèñôóíêö³¿ áëóêàþ÷îãî íåðâà çà óìîâ
ïðîãðåñóâàííÿ àâòîíîìíî¿ íåéðîïàò³¿ øëóíêó.

Âèñíîâêè
1. Âèêîðèñòàííÿ 13Ñ-ÎÄÒ º ³íôîðìàòèâíèì,

íå³íâàçèâíèì ìåòîäîì ðàííüî¿ ä³àãíîñòèêè ïîðó-
øåííÿ ìîòîðíî-åâàêóàòîðíî¿ ôóíêö³¿ øëóíêó ó
õâîðèõ íà ÖÄ 1 ³ 2òèï³â.

2. Ó õâîðèõ íà ÖÄ 1 òèïó õàðàêòåðíå ïðèñêî-
ðåííÿ åâàêóàö³¿ øëóíêîâîãî âì³ñòó â 3,3% òà óïî-
â³ëüíåííÿ  ó 26,7% îñ³á.

3. Çà äîïîìîãîþ 13Ñ-ÎÄÒ ä³àãíîñòîâàíî áåç-
ñèìïòîìí³ ïðîÿâè ÄÃ ëåãêîãî(36,7%) ³ ñåðåäíüî-
ãî (16,7%) ñòóïåí³â ç îçíàêàìè äåêîìïåíñàö³¿ ÖÄ
ó õâîðèõ îáîõ ãðóï.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Äîö³ëüíèì º ðîçðîáêà ä³àãíîñòè÷íèõ ³ ë³êóâàëü-

íèõ àëãîðèòì³â äëÿ äèôåðåíö³éîâàíèõ ïàòîãåíåòè÷-
íî îá´ðóíòîâàíèõ ìåòîä³â êîðåêö³¿ ðàíí³õ ïðîÿâ³â
ä³àáåòè÷íî¿ àâòîíîìíî¿ íåéðîïàò³¿ øëóíêó.
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ÈÑÏÎËÜÇÎÂÀÍÈÅ 13Ñ- ÎÊÒÀÍÎÅÂÎÃÎ
ÄÛÕÀÒÅËÜÍÎÃÎ ÒÅÑÒÀ Â ÄÈÀÃÍÎÑÒÈÊÅ

ÄÈÀÁÅÒÈ×ÅÑÊÎÉ ÀÂÒÎÍÎÌÍÎÉ ÍÅÉÐÎÏÀÒÈÈ
ÆÅËÓÄÊÀ

È.À. Êîñòèöêàÿ, Â.À. Ãðèá, Î.À. Øàïîâàë
Ðåçþìå. Àêòèâíîå âûÿâëåíèå è ñâîåâðåìåííîå ëå÷åíèå

õðîíè÷åñêèõ îñëîæíåíèé ñàõàðíîãî äèàáåòà (ÑÄ) íà ðàííèõ
ñòàäèÿõ îñòàþòüñÿ àêòóàëüíûìè. Ñ öåëüþ èçó÷åíèÿ ñîñòîÿ-
íèÿ ìîòîðíî-ýâàêóàòîðíîé ôóíêöèè æåëóäêà ó áîëüíûõ ñà-
õàðíûì äèàáåòîì ïðîâåäåí íåèíâàçèâíûé äèàãíîñòè÷åñêèé
äûõàòåëüíûé òåñò ñ 13Ñ-îêòàíîåâîé êèñëîòîé. Â áîëüøåé
÷àñòè îáñëåäîâàííûõ ïàöèåíòîâ (53,4%) áûëî âûÿâëåíî çà-
ìåäëåíèå ñêîðîñòè îïîðîæíåíèÿ æåëóäêà ðàçëè÷íîé ñòåïå-
íè òÿæåñòè, ÷òî åñòü õàðàêòåðíûì êðèòåðèåì áåññèìïòîì-
íîãî òå÷åíèÿ äèàáåòè÷åñêîãî ãàñòðîïàðåçà.

Êëþ÷åâûå ñëîâà: 13C-îêòàíîåâûé äûõàòåëüíûé òåñò,
äèàáåòè÷åñêàÿ àâòîíîìíàÿ íåéðîïàòèÿ æåëóäêà, ñàõàðíûé
äèàáåò.
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THE USE OF A 13C-OCTANOIC ACID BREATH TEST
IN THE DIAGNOSIS OF DIABETIC AUTONOMIC

NEUROPATHY OF STOMACH

I.O.Kostitska, V.A.Gryb, O.A.Shapoval

The aim of the research Study the possibility of using 13C-
octanoic acid breast test for improvement and early diagnosis of
gastric evacuation function in patients with diabetes mellitus
(DM). Methods. The study included 30 patients with diabetes
mellitus. In vestigating patients were divided into 2 groups: the
first group of patients (n = 15, male =7, female =8) with type 1
DM and the second group of patients (n=15, male =4, female
=11) with type 2 DM, mean age 58,5 ± 12,4 years. The disease
duration was from 5 years to 15 years. The study excluded pa-
tients with disorders of the gastrointestinal tract, GERD, peptic
ulcer and duodenal ulcer, hepatitis, heart failure, impaired thy-
roid function (hypothyroidism), clinically significant renal im-
pairment, diseases of the muscle and connective tissue. All the
patients have been defined gastric evacuation function of using
13C-octanoic acid breast test (13C-OBT). This method based on
stableisotope breath testing analysis has been introduced in clini-
cal practice of noninvasive evaluation of gastric emptying.  The
rationale of  13C-OBT to measure gastric emptying of solids is
based on  the firm retention of 13 C-octanoic acid in the solid
phase of a standard test meal during its passage through the gas-
tric environment, followed by  a rapid disintegration of the solid
phase in the duodenum with  subsequent absorption of  13 C-oc-
tanoic acid and  hepatic oxidation to 13 CO 2. Results. Using 13C-
OBT is an informative, noninvasive early diagnosis of gastric
evacuation function in patients with type 1 and  2DM. Inpatients
with type 1 DM are characterized by accelerated evacuation of
gastric contents in 3.3% and slowing dawn in 26.7% of subjects.
Asymptomatic mild manifestations of diabetic
gastroparesis(36.7%) and medium (16.7%) levels with symptoms
of decompensation of DM were diagnosed inpatients of both
groups using 13 C-Obt. Conclusions. It is reasonable to develop
diagnostic and therapeutic algorithms for differentiated patho-
genesis based methods of correction of early signs of diabetic
autonomic neuropathy stomach.

Keywords: 13C-octanoic acid breath test, Diabetic Auto-
nomic Neuropathy of Stomach, Diabetes Mellitus.
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