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ÑÒÀÒÓÑ ÃÅÍÀ  K-RAS- ÍÅÇÀÂÈÑÈÌÛÉ ÏÐÎÃÍÎÑÒÈ×ÅÑÊÈÉ 
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Àêòóàëüíîñòü. Îäíîé èç  âàæíåéøèõ  ñîìàòè÷åñêèõ  ìóòàöèé,  îáíàðóæåííûõ  â îïó-
õîëÿõ òîëñòîé êèøêè, ÿâëÿåòñÿ ìóòàöèÿ â ãåíå K-RAS  , âûÿâëÿåìàÿ ñ  ÷àñòîòîé  îò 30% äî 
50%. Ìóòàöèÿ â ãåíå K-RAS ìîæåò ñòàòü íîâûì ôàêòîðîì ïðîãíîçà â ðàìêàõ äàæå îäíîé 
è òîé æå ñòàäèè çàáîëåâàíèÿ. 

Öåëü èññëåäîâàíèÿ:  âûÿâëåíèå ÷àñòîòû ìóòàöèè â ãåíå K-RAS ó  áîëüíûõ êîëîðåê-
òàëüíûì ðàêîì â Ðåñïóáëèêå Òàòàðñòàí è îöåíêà âëèÿíèÿ ìóòàöèè íà òå÷åíèå è ïðîãíîç 
çàáîëåâàíèÿ. 

Ìàòåðèàëû è ìåòîäû: â èññëåäîâàíèå âêëþ÷åíû 120 áîëüíûõ êîëîðåêòàëüíûì ðàêîì, 
ïîëó÷èâøèõ êîìáèíèðîâàííîå ëå÷åíèå â ÃÀÓÇ «ÐÊÎÄ  ÌÇ Ðåñïóáëèêè Òàòàðñòàí».  Ïàöè-
åíòàì áûë ïðîâåäåí ãåíåòè÷åñêèé àíàëèç íà íàëè÷èå ìóòàöèè â ãåíå K-RAS íà ìàòåðèà-
ëå, ïîëó÷åííîì â ðåçóëüòàòå îïåðàòèâíîãî âìåøàòåëüñòâà. 

Ðåçóëüòàòû ñîáñòâåííûõ èññëåäîâàíèé. Èç 120 ïàöèåíòîâ ó 35 (26,7%) âûÿâëåíà ìóòà-
öèÿ â ãåíå K-RAS, ó 85 ïàöèåíòîâ èìåëñÿ «äèêèé» òèï ãåíà K-RAS . Ïðè ýòîì 25 ìóòàöèé îá-
íàðóæåíî â 12 è 13 êîäîíàõ, 7 ìóòàöèé – â 61 êîäîíå è 3 – â 146 êîäîíå. Ðåçóëüòàòû èññëå-
äîâàíèÿ ïîêàçàëè, ÷òî ó ðóññêîãî íàñåëåíèÿ  ìóòàíòíûé òèï ãåíà K-RAS âûÿâëÿåòñÿ ÷àùå 
(â 38,9%) ÷åì ó òàòàðñêîãî íàñåëåíèÿ  (â 21,2%)  (ð=0,045). Ìóòàöèÿ â ãåíå K-RAS ÷àùå 
âñòðå÷àëàñü ó æåíùèí, ÷åì ó ìóæ÷èí (37,7% è 20,3% ñîîòâåòñòâåííî). Äàííûå çàâèñèìî-
ñòè çíà÷èìû (ð=0,045). Îïóõîëè òîëñòîé êèøêè ñ ìóòàíòíûì ãåíîì K-RAS áîëåå ñêëîííû 
ê ëèìôîãåííîìó ìåòàñòàçèðîâàíèþ (â 54,2 %),  ÷åì îïóõîëè ñ «äèêèì» òèïîì (â 45,8%), 
÷òî êîñâåííî ñâèäåòåëüñòâóåò î áîëåå àãðåññèâíîì òå÷åíèè îïóõîëåâîãî ïðîöåññà ïðè ìó-
òàíòíîì òèïå ãåíà (ð=0,004). Áîëüíûå ñ ìóòàíòíûì òèïîì ãåíà ÷àùå èìåþò îòäàëåííûå 
ñèíõðîííûå ìåòàñòàçû (â 63,6%), ÷åì áîëüíûå ñ «äèêèì» òèïîì (â 36,4%) Äàííàÿ çàâèñè-
ìîñòü ÿâëÿåòñÿ ñòàòèñòè÷åñêè çíà÷èìîé (ð=0,0001). Ãîäè÷íàÿ âûæèâàåìîñòü ïàöèåíòîâ 
ñ «äèêèì» òèïîì ãåíà K-RAS ñîñòàâèëà 96,5%, ñ ìóòàíòíûì òèïîì ãåíà – 88,6% (ð=0,0012).

 Çàêëþ÷åíèå. Òàêèì îáðàçîì, îïóõîëü ñ ìóòàíòíûì òèïîì ãåíà K-RAS îáëàäàåò àãðåñ-
ñèâíûì òå÷åíèåì è âûñîêèì ïîòåíöèàëîì ê ìåòàñòàçèðîâàíèþ. Ìóòàöèÿ ãåíà â îïóõî-
ëè ìîæåò ñëóæèòü íåçàâèñèìûì çíà÷èìûì ïðîãíîñòè÷åñêèì êðèòåðèåì äëÿ îöåíêè òå-
÷åíèÿ è èñõîäà çàáîëåâàíèÿ.
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THE STATUS OF THE GENE  K-RAS IS AN INDEPENDENT PROGNOSTIC 
CRITERION IN PATIENTS WITH COLORECTAL CANCER

Actuality. One of the major somatic mutations found in colon tumors is the mutation in 
K-RAS gene which is revealed with in 30% - 50% of cases. The mutation in the K-RAS  gene can 
become a new prognostic factor in one and the same stage of a disease.



Íàó÷íî-èíôîðìàöèîííûé ìåæâóçîâñêèé æóðíàë42

Objective. The aim of the research is to investigate frequency of mutation in K-RAS gene 
in patients with colorectal cancer in the Republic of Tatarstan, and to assess its influence on 
prognosis and the course of the disease.

Materials and methods. The research included 120 patients with a colorectal cancer who 
received the combined treatment in Republican Clinical Oncology Dispensary of the Republic 
of Tatarstan. Genetic analysis of postoperative specimens for the presence of mutation in K-
RAS gene was perfoemed.

Results of own researches. Of 120 patients 35 (26.7%) were revealed K-RAS gene mutation 
, 85 patients having a wild-type of of K-RAS gene. In addition 25 mutations were found in 12-th 
and 13-th codones, 7 mutations were in 61-st codon and 3 were in the 146-th codon. Results 
of a research showed that the mutant type of a K-RAS gene is revealed more often in Russian 
population (38.9%) than in Tatar population (in 21.2%) (ð =0.045). The mutation in K-RAS 
gene is more prevalent in women than in men (37.7% and 20.3% correspondingly). The existing 
relationship is of significance (ð =0.045). Colon tumors with a mutant K-RAS gene are more 
prone to lymphogenous metastasizing (in 54.2%), than tumors with wild-type (45.8%), that 
indirectly shows more aggressive course of tumoral process in case of mutant type of a gene (ð 
= 0.004). Patients with mutant type of gene have remote synchronous metastasis more often 
(63.6%), than patients with wild-type (36.4%). This dependence is statistically significant (ð 
=0.0001). Annual survival rate of patients with wild-type of K-RAS gene was 96.5%, with mu-
tant type of a gene was 88.6% (ð =0.0012).

Conclusion. Thus, the tumor with mutant type of K-RAS gene is characterized by aggressive 
course and high potential to metastasizing. The gene mutation in a tumor can be an indepen-
dent significant prognostic sign for an assessment of the course and outcome of the disease.
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Êîëîðåêòàëüíûé ðàê (ÊÐÐ) ÿâëÿåò-
ñÿ îäíîé èç ãëàâíûõ ïðîáëåì ñîâðåìåí-
íîé îíêîëîãèè èç-çà âûñîêîé çàáîëåâàå-
ìîñòè è çíà÷èòåëüíîé ñìåðòíîñòè â Ðîñ-
ñèè è äðóãèõ ðàçâèòûõ ñòðàíàõ Àìåðè-
êè, Åâðîïû è Àçèè. Åæåãîäíî â ìèðå ðåãè-
ñòðèðóþò áîëåå 1 ìëí. 200 òûñ. áîëüíûõ 
ðàêîì îáîäî÷íîé è ïðÿìîé êèøêè è 700 
òûñ. ñìåðòåé îò íåãî. Ïîçäíÿÿ äèàãíîñòè-
êà îñòàåòñÿ îäíîé èç îñíîâíûõ ïðè÷èí 
âûñîêîé ñìåðòíîñòè ïðè ÊÐÐ. Ïî äàííûì 
ìåæäóíàðîäíîé ñòàòèñòèêè, áîëüíûå ðà-
êîì òîëñòîé êèøêè âî âðåìÿ ïåðâè÷íîé 
äèàãíîñòèêè ðàñïðåäåëÿþòñÿ ïî ñòàäèÿì 
ñëåäóþùèì îáðàçîì: I – 15%, II – 20-30%, 
III – 30-40%, IV – 20-25%. Òàêèì îáðàçîì, 
áîëåå ÷åì ó ïîëîâèíû áîëüíûõ äèàãíîç 
óñòàíàâëèâàåòñÿ ïðè III-IV ñòàäèè çàáî-
ëåâàíèÿ. 

Íåïðåêðàùàþùèåñÿ èññëåäîâàíèÿ â 
îáëàñòè ôóíäàìåíòàëüíîé îíêîëîãèè, 
ïîÿâëåíèå íîâûõ ïîäõîäîâ ê äèàãíîñòè-
êå è ëå÷åíèþ áîëüíûõ êîëîðåêòàëüíûì 
ðàêîì, à òàêæå îïûò íàáëþäåíèÿ çà òà-
êèìè áîëüíûìè îáóñëîâëèâàþò âûäåëå-
íèå íîâûõ ôàêòîðîâ ïðîãíîçà â ðàìêàõ 
äàæå îäíîé è òîé æå ñòàäèè çàáîëåâàíèÿ.

Îäíèì èç íàèáîëåå çíà÷èìûõ ñîáû-
òèé â ìîëåêóëÿðíîì ïàòîãåíåçå ÊÐÐ ÿâëÿ-
åòñÿ ìóòàöèÿ â ãåíå K-RAS . ×àñòîòà ìóòà-
öèè ãåíà K-RAS  â îïóõîëÿõ òîëñòîé êèø-

êè, ïî äàííûì ðàçëè÷íûõ àâòîðîâ, âñòðå-
÷àåòñÿ îò â 30-50% ñëó÷àåâ [1,4].

Ïðîâîäÿòñÿ èññëåäîâàíèÿ âëèÿ-
íèÿ ïîëà, âîçðàñòà ïàöèåíòà, êëèíèêî-
ìîðôîëîãè÷åñêèõ äàííûõ îïóõîëè íà ÷à-
ñòîòó ìóòàöèè ãåíà K-RAS [1,2,6]. Óñòàíîâ-
ëåíî, ÷òî îïóõîëè ñ íàëè÷èåì ìóòàöèè â 
ãåíå K-RAS íå îòâå÷àþò íà òåðàïèþ èí-
ãèáèòîðàìè ðåöåïòîðà ýïèäåðìàëüíî-
ãî ôàêòîðà ðîñòà (EGFR) [8]. Ñâåäåíèÿ î 
ïðîãíîñòè÷åñêîé çíà÷èìîñòè ìóòàöèè 
ãåíà â îïóõîëè ïðîòèâîðå÷èâû è îñòàþò-
ñÿ ïðåäìåòîì äëÿ äèñêóññèé [1,5,7].

Öåëü èññëåäîâàíèÿ:  èçó÷èòü ÷àñòîòó 
ìóòàöèè â ãåíå K-RAS  ó  áîëüíûõ êîëîðåê-
òàëüíûì ðàêîì â Ðåñïóáëèêå Òàòàðñòàí. 
Èññëåäîâàòü âçàèìîñâÿçü ìóòàöèè â  ãåíå 
K-RAS ñ  êëèíèêî-ìîðôîëîãè÷åñêèìè ïî-
êàçàòåëÿìè îïóõîëè äëÿ âûÿâëåíèÿ ôàê-
òîðîâ, âëèÿþùèõ íà òå÷åíèå è ïðîãíîç 
çàáîëåâàíèÿ.

Ìàòåðèàëû è ìåòîäû
Â èññëåäîâàíèå âêëþ÷åíû 120 ïàöè-

åíòîâ ñ êîëîðåêòàëüíûì ðàêîì, ïîëó÷èâ-
øèõ êîìáèíèðîâàííîå ëå÷åíèå â ÃÀÓÇ 
«Ðåñïóáëèêàíñêèé êëèíè÷åñêèé îíêî-
ëîãè÷åñêèé äèñïàíñåð ÌÇ ÐÒ».  Â  èññëå-
äîâàíèå  âêëþ÷åíû áîëüíûå îò 34  äî 84 
ëåò, ñðåäíèé âîçðàñò ñîñòàâèë 62,4±10,21 
ëåò. Èç íèõ 32  áîëüíûõ ðàêîì îáîäî÷íîé 
êèøêè,  62 áîëüíûõ ðàêîì ïðÿìîé êèø-
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êè, 26 áîëüíûõ ðàêîì ñèãìîâèäíîé êèø-
êè è ðåêòîñèãìîèäíîãî îòäåëà.

Ðàñïðåäåëåíèå áîëüíûõ ïî ñòàäèÿì 
êëàññèôèêàöèè TNM ïîêàçàëî, ÷òî îïó-
õîëè ñòàäèè Ò2 áûëè ó 19,6%, Ò3 – ó 23,6%, 
Ò4 – ó 56,8% áîëüíûõ. Ðåãèîíàðíûå ìå-
òàñòàçû îòñóòñòâîâàëè ó 45,3% áîëüíûõ , 
N1 äèàãíîñòèðîâàí â 44,6%,  N2 –  â 10,1% 
ñëó÷àåâ. 

 Ïàöèåíòàì áûë ïðîâåäåí ãåíåòè÷å-
ñêèé àíàëèç íà íàëè÷èå ìóòàöèè â ãåíå 
K-RAS íà ìàòåðèàëå, ïîëó÷åííîì â ðå-
çóëüòàòå îïåðàòèâíîãî âìåøàòåëüñòâà. 
Ìàòåðèàëîì èññëåäîâàíèÿ ñëóæèëè îá-
ðàçöû îïóõîëåâîé  òêàíè  èç  ïåðâè÷íîé  
îïóõîëè  è/èëè  îòäàëåííûõ ìåòàñòàçîâ,  
çàëèòûå  â  ïàðàôèíîâûå  áëîêè.  Âûäå-
ëåíèå îïóõîëåâûõ êëåòîê ïðîèçâîäèëè 
ìåòîäîì  ñòåðåîòàêòè÷åñêîé  äèññåêöèè  
ïîä  êîíòðîëåì  ñâåòîâîé ìèêðîñêîïèè  
ñî  ñðåçîâ,  ñîäåðæàâøèõ  áîëåå 40%  îïó-
õîëåâûõ  êëåòîê. Ïîñëå ïðîâåäåíèÿ ÏÖÐ 
äëÿ äîñòèæåíèÿ íåîáõîäèìîãî ÷èñëà êî-
ïèé ÄÍÊ îñóùåñòâëÿëè îïðåäåëåíèå ìó-
òàöèé ïî îòêëîíåíèþ êðèâûõ ïëàâëåíèÿ. 

Ñòàòèñòè÷åñêóþ îáðàáîòêó äàííûõ 
ïðîâîäèëè ñ ïðèìåíåíèåì ïàêåòà ñòàòè-
ñòè÷åñêèõ ïðîãðàìì íà IBM-ñîâìåñòèìîì 
ïåðñîíàëüíîì êîìïüþòåðå ñ èñïîëüçî-
âàíèåì ïðèëîæåíèé Microsoft Excel ïà-
êåòà Office XP Service Pack 2 è Statistica 
(StatSoft) âåðñèè 6.0. Äëÿ ïðîâåäåíèÿ ñðàâ-
íèòåëüíîãî àíàëèçà ïîëó÷åííûõ äàííûõ 
áûë ïðèìåíåí êðèòåðèé Ñòüþäåíòà, à ïðè 
íåñîáëþäåíèè óñëîâèé åãî ïðèìåíèìî-
ñòè – êðèòåðèé Ìàííà-Óèòíè. Ñðàâíåíèå 
äîëåé îñóùåñòâëÿëè ïðè ïîìîùè êðèòå-
ðèÿ χ, äâóñòîðîííåãî âàðèàíòà òî÷íîãî 
êðèòåðèÿ Ôèøåðà. Èññëåäîâàíèå ïîêà-
çàòåëåé âûæèâàåìîñòè ïðîâîäèëè ìåòî-
äîì Êàïëàíà-Ìàéåðà. 

Âûäåëåíèå ÄÍÊ èç îïóõîëåâîãî ìà-
òåðèàëà ïðîâîäèëè ñ ïîìîùüþ íà-
áîðîâ «ÄÍÊ-òêàíü-Ô» (ÒåñòÃåí, Äè-
ìèòðîâãðàä) ñîãëàñíî èíñòðóêöèè 
êîìïàíèè-ïðîèçâîäèòåëÿ (äëÿ ïàðàôè-
íîâûõ áëîêîâ èñïîëüçîâàëèñü 4 ñðåçà òîë-
ùèíîé 10 ìêì).

Ñòàíäàðòíûå ïëàçìèäíûå îáðàçöû, 
ñîäåðæàùèå ìóòàöèè, èñïîëüçîâàëè â 
êà÷åñòâå ïîëîæèòåëüíîãî êîíòðîëÿ. Èñ-
êóññòâåííî ñèíòåçèðîâàííûå ôðàãìåí-
òû ÄÍÊ ðàçìåðîì 300 ï.í., ñîäåðæàùèå 
ìóòàöèþ, âñòàâëÿëè â âåêòîð pAL-TA. 
Ïëàçìèäû ñî âñòàâêîé áûëè ïðîèçâåäå-
íû ÇÀÎ «Åâðîãåí» (ã. Ìîñêâà). Êîíöåí-
òðàöèþ îïðåäåëÿëè ñ ïîìîùüþ ìåòîäà 
ñòàíäàðòíûõ ðàçâåäåíèé, èñïîëüçóÿ â êà-
÷åñòâå ðåôåðåíñà ãåíîìíóþ ÄÍÊ Jurkat 
Genomic DNA (Thermo Fisher, ÑØÀ).   Ñî-
äåðæàíèå ìóòàíòíîé ÄÍÊ âàðüèðîâàëîñü 
îò 0% äî 10%.

Äëÿ äåòåêöèè ìóòàöèé â ãåíå K-RAS   
èñïîëüçîâàëèñü ñìåñè ïðàéìåðîâ è çîí-
äîâ â êîíå÷íûõ êîíöåíòðàöèÿõ 900 è 600 
íÌ ñîîòâåòñòâåííî. Äëÿ ÏÖÐ «â ðåàëüíîì 
âðåìåíè» èñïîëüçîâàëè òåðìîöèêëåð 
«Rotor-Gene 6000» (Qiagen, Ãåðìàíèÿ), 
ÏÖÐ-ñìåñü ãîòîâèëè â 20 ìêë ðåàêöèîí-
íîé ñìåñè ñëåäóþùåãî ñîñòàâà: 70 ìÌ 
Òðèñ-HCl, pH 8.8, 16.6 ìÌ ñóëüôàò àììî-
íèÿ, 0,01%-íûé Òâèí-20, 2 ìÌ õëîðèä ìàã-
íèÿ, 200 íÌ êàæäîãî dNTP, 500 íÌ ïðàé-
ìåðîâ, 250 íÌ ôëóîðåñöåíòíûõ çîíäîâ, 
1.5 åä. Taq ÄÍÊ-ïîëèìåðàçû. Óñëîâèÿ àì-
ïëèôèêàöèè ôðàãìåíòîâ ÄÍÊ: 95C/2 ìèí 
– 1-é öèêë; 94C/10 ñåê, 62C/60 – 60 öèêëîâ.

Êîìïëåêòû îëèãîíóêëåîòèäîâ áûëè 
ðàçðàáîòàíû è ïðîèçâåäåíû ÎÎÎ «Òåñò-
ãåí» (ã. Äèìèòðîâãðàä).

Ñïèñîê îïðåäåëÿåìûõ ìóòàöèé â ãåíàõ 
K-RAS  ïðåäñòàâëåí â òàáëèöå 1. 

                                                           
Tàáëèöà 1

Ìóòàöèè, îïðåäåëÿåìûå  â ãåíå  K-RAS

Â êîäîíå 12 Â êîäîíå 13

Gly12Ser (GGT>AGT) Gly13Asp (GGC>GAC)

Gly12Arg (GGT>CGT)

Gly12Cys (GGT>TGT)

Gly12Asp (GGT>GAT)

Gly12Ala (GGT>GCT)

Gly12Val (GGT>GTT)

 Ðåçóëüòàòû
ñîáñòâåííûõ èññëåäîâàíèé

Èç 120 ïàöèåíòîâ ó 35 âûÿâëåíà ìóòà-
öèÿ â ãåíå K-RAS , ó 85 ïàöèåíòîâ èìåëñÿ 
«äèêèé» òèï ãåíà (÷àñòîòà ìóòàöèé ñîñòà-
âèëà 26,7%). Ýòî íåñêîëüêî ìåíüøå, ÷åì 
â öåëîì ïî Ðîññèè, ÷òî, âåðîÿòíî, ñâÿçà-
íî ñ âûðàæåííîé ýòíè÷åñêîé ãåòåðîãåí-
íîñòüþ íàñåëåíèÿ â äàííîì ðåãèîíå. Âñå 
ìóòàöèè áûëè îáíàðóæåíû â ïåðâè÷íîé 
îïóõîëè. Ìóòàöèè ãåíà K-RAS  â 12 êîäîíå 
íàáëþäàëè â 68% ñëó÷àåâ, â 13 êîäîíå – â 
32% ñîîòâåòñòâåííî. Ïðåèìóùåñòâåííî 
â g12v (20%), g13d (33%), g12d (20%), g12s 
(7%), g12c (20%) êîäîíàõ. 

Ó æåíùèí ÷àñòîòà  ìóòàöèé â ãåíå K-
RAS âñòðå÷àëàñü ÷àùå (37,7%),÷åì ó ìóæ-
÷èí (20,3%). Äàííûå çàâèñèìîñòè çíà÷è-
ìû (ð=0,045).

Â îòëè÷èå îò äðóãèõ èññëåäîâàíèé, ìû 
îòìåòèëè ñíèæåíèå ÷àñòîòû ìóòàöèè  â 
ãåíå K-RAS   â áîëåå ñòàðøèõ âîçðàñòíûõ 
ãðóïïàõ –  ìåíåå 10% â âîçðàñòå ñòàðøå 
60 ëåò è 56,3% â âîçðàñòå äî 50 ëåò. Äàí-
íàÿ çàâèñèìîñòü ñòàòèñòè÷åñêè çíà÷è-
ìà (ð=0,001).

Ðåñïóáëèêà Òàòàðñòàí  èìååò ñâîè ïî-
ïóëÿöèîííûå îñîáåííîñòè. Íà åå òåððèòî-
ðèè ïðîæèâàþò 2 òèòóëüíûå íàöèè ïðè-
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ìåðíî â ðàâíîé ÷èñëåííîñòè. Íà ïðîòÿæå-
íèè ìíîãèõ ñòîëåòèé ñîâåðøàëèñü ìåæ-
íàöèîíàëüíûå áðàêè. Òåì íå ìåíåå, ðå-
çóëüòàòû íàøèõ èññëåäîâàíèé ïîêàçàëè, 
÷òî ó ïàöèåíòîâ ðóññêîé íàöèîíàëüíîñòè 
ìóòàöèè ãåíà K-RAS   âñòðå÷àëèñü íåñêîëü-
êî ÷àùå – â 39% ñëó÷àåâ, ÷åì ó òàòàð (21%).

Ó ïàöèåíòîâ, èìåþùèõ ðåãèîíàðíûå 
ìåòàñòàçû, ìóòàöèè ãåíà K-RAS âñòðå÷à-
ëèñü çíà÷èòåëüíî ÷àùå (45,8%) , ÷åì  ïðè 
èõ îòñóòñòâèè (4,9%). Äàííàÿ çàâèñè-
ìîñòü ÿâëÿåòñÿ ñòàòèñòè÷åñêè çíà÷èìîé 
(ð=0,001). Ïðîâåäåííîå èññëåäîâàíèå 
ïîêàçûâàåò, ÷òî îïóõîëè òîëñòîé êèø-
êè ñ ìóòàíòíûì òèïîì ãåíà  K-RAS áîëåå 
ñêëîííû ê ëèìôîãåííîìó ìåòàñòàçèðî-
âàíèþ, ÷åì îïóõîëè ñ «äèêèì» òèïîì, ÷òî 
êîñâåííî ñâèäåòåëüñòâóåò î áîëåå àãðåñ-
ñèâíîì òå÷åíèè îïóõîëåâîãî ïðîöåññà 
ïðè ìóòàöèè ãåíà.  Ïðè íàëè÷èè îòäàëåí-
íûõ ìåòàñòàçîâ ìóòàöèÿ ãåíà K-RAS    áûëà 
âûÿâëåíà â 1/3 íàáëþäåíèé.

     Ïðè ñîïîñòàâëåíèè ÷àñòîòû ìóòà-
öèè ãåíà K-RAS   â çàâèñèìîñòè îò ëîêàëè-
çàöèè îïóõîëè íàìè áûëè âûÿâëåíû ñëå-
äóþùèå çàêîíîìåðíîñòè. Ó áîëüíûõ ðà-
êîì ïðÿìîé êèøêè ÷àñòîòà ìóòàöèè  ñî-
ñòàâèëà 54,3%, ðàêîì ñèãìîâèäíîé êèø-
êè è ðåêòîñèãìîèäíîãî îòäåëà – 25,7%, ðà-
êîì îáîäî÷íîé êèøêè – 20%. Òàêèì îáðà-
çîì, ÷åì äèñòàëüíåå ðàñïîëàãàåòñÿ îïó-
õîëü, òåì ÷àùå â îïóõîëè âñòðå÷àåòñÿ ìó-
òàíòíûé òèï ãåíà K-RAS.  

Àíàëèç ïðîãíîñòè÷åñêîé çíà÷èìîñòè 
ìóòàöèè  ãåíà K-RAS ïîêàçàë, ÷òî ñðåäè 
85 ïàöèåíòîâ ñ «äèêèì» òèïîì ãåíà K-RAS  
â îïóõîëè â òå÷åíèå ãîäà óìåðëè 3 ÷åëî-
âåêà, ãîäè÷íàÿ âûæèâàåìîñòü ñîñòàâèëà 
96,5%. Èç 35 ïàöèåíòîâ ñ  «ìóòàíòíûì» òè-
ïîì ãåíà K-RAS  â îïóõîëè óìåðëè 4 áîëü-
íûõ.     Ãîäè÷íàÿ âûæèâàåìîñòü ïàöèåí-
òîâ ñ ìóòàíòíûì òèïîì ñîñòàâèëà 88,6%. 
Ó÷èòûâàÿ íåçíà÷èòåëüíîå êîëè÷åñòâî ëå-
òàëüíûõ èñõîäîâ è íåáîëüøîé ñðîê íà-
áëþäåíèÿ, äàííîå ðàçëè÷èå â âûæèâàå-
ìîñòè ïàöèåíòîâ ñòàòèñòè÷åñêè íå äî-
ñòîâåðíî (ð>0,05).

Çàêëþ÷åíèå
Òàêèì îáðàçîì, íàëè÷èå ìóòàöèè â 

ãåíå K-RAS  ïðè êîëîðåêòàëüíîì ðàêå 
÷àùå âñòðå÷àåòñÿ ó ïàöèåíòîâ ìîëîäîãî 
âîçðàñòà, æåíñêîãî ïîëà, ó ïðåäñòàâèòå-
ëåé ðóññêîé íàöèîíàëüíîñòè. 

Îïóõîëè, èìåþùèå ìóòàöèè â ãåíå K-
RAS , ÷àùå ìåòàñòàçèðóþò â ðåãèîíàðíûå 
ëèìôàòè÷åñêèå óçëû è äàþò îòäàëåííûå 
ìåòàñòàçû. Ïàöèåíòû ñ ìóòàöèåé â ãåíå 

K-RAS  èìåþò áîëåå íèçêóþ ãîäè÷íóþ âû-
æèâàåìîñòü.

Êàê ïîêàçàëè ðåçóëüòàòû íàøåãî èñ-
ñëåäîâàíèÿ, ìóòàöèÿ â ãåíå K-RAS  ÿâëÿåò-
ñÿ íåáëàãîïðèÿòíûì ïðèçíàêîì â îòíî-
øåíèè ïðîãíîçà è òå÷åíèÿ ÊÐÐ è ìîæåò 
ñëóæèòü  íåçàâèñèìûì çíà÷èìûì ïðîãíî-
ñòè÷åñêèì ïðèçíàêîì. Èñõîäÿ èç ýòîãî, 
íåîáõîäèì ïåðñîíèôèöèðîâàííûé ïîä-
õîä ê ëå÷åíèþ áîëüíûõ ÊÐÐ ñ íàëè÷èåì 
ìóòàöèè â ãåíå K-RAS . 

Ãåíåòè÷åñêèå èññëåäîâàíèÿ ìîæíî ðå-
êîìåíäîâàòü äëÿ   âêëþ÷åíèÿ â ñòàíäàðò 
îáñëåäîâàíèÿ áîëüíûõ êîëîðåêòàëüíûì 
ðàêîì â êà÷åñòâå ïðåäèêòèâíûõ ìàðêå-
ðîâ äëÿ îöåíêè òå÷åíèÿ çàáîëåâàíèÿ  è 
ïðîãíîçèðîâàíèÿ îòäàëåííûõ ðåçóëüòà-
òîâ ëå÷åíèÿ áîëüíûõ.

Êîíôëèêò èíòåðåñîâ îòñóòñòâóåò.
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