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Â Áîëåå 100 ëåò íàçàä ó÷åíûå ïðîäåìîíñòðèðîâàëè, ÷òî ñîí ïîääåðæèâàåò çàïîìèíàíèå ôàêòîâ è ñîáûòèé. Âïîñëåäñòâèè áûëî ïîêàçàíî, ÷òî òàê íàçûâàåìûé ãëóáîêèé ñîí (ôàçà 
ìåäëåííîãî ñíà) âàæíà äëÿ ïåðåõîäà ñâåæèõ âîñïîìèíàíèé â äîëãîâðåìåííóþ 
ïàìÿòü.



Â Ñåé÷àñ â æóðíàëå Trends in Neurosciences (ñïåöâûïóñê ïî 
íåéðîèììóíîëîãèè) ãðóïïà ó÷åíûõ îïóáëèêîâàëà â ðàçäåëå Â«ÌíåíèÿÂ» ñòàòüþ ñ
ãèïîòåçîé î òîì, ÷òî ãëóáîêèé ñîí ìîæåò òàêæå óñèëèâàòü 
èììóííîëîãè÷åñêóþ ïàìÿòü î ïàòîãåíàõ, ñ êîòîðûìè ñòàëêèâàëñÿ îðãàíèçì.

Èììóííàÿ
ñèñòåìà Â«çàïîìèíàåòÂ» âñòðå÷è ñ áàêòåðèÿìè è âèðóñàìè, ñîáèðàÿ ôðàãìåíòû
àíòèãåíîâ è ñîçäàâàÿ èç ëèìôîöèòîâ Ò-êëåòêè ïàìÿòè, êîòîðûå æèâóò 
íåñêîëüêî ìåñÿöåâ èëè äàæå ëåò, ÷òîáû ïîìî÷ü îðãàíèçìó áûñòðî ðàñïîçíàòü
èõ è îòðåàãèðîâàòü íà ïîâòîðíóþ âñòðå÷ó. Ïðè ýòîì èñïîëüçóþòñÿ î÷åíü 
ìàëåíüêèå ôðàãìåíòû, Â«ñóòüÂ» ïàòîãåíà, è ïðè âñòðå÷å ñ àíàëîãè÷íûìè, íî 
íå èäåíòè÷íûìè áàêòåðèÿìè è âèðóñàìè, âñå ðàâíî ïðîèñõîäèò âòîðè÷íûé 
èììóííûé îòâåò.

Èññëåäîâàíèÿ íà ëþäÿõ ïîêàçàëè, ÷òî äîëãîñðî÷íîå 
óâåëè÷åíèå êîëè÷åñòâà Ò-êëåòîê ïàìÿòè ñâÿçàíî ñ ìåäëåííûì (ãëóáîêèì) 
ñíîì â òå÷åíèå íåñêîëüêèõ íî÷åé ïîñëå âàêöèíàöèè. Èìåþùèåñÿ ðåçóëüòàòû 
ïîäòâåðæäàþò èäåþ î òîì, ÷òî ìåäëåííûé ñîí âíîñèò âêëàä â äîëãîâðåìåííîå
çàïîìèíàíèå àáñòðàêòíîé, îáîáùåííîé èíôîðìàöèè, ÷òî ïðèâîäèò ê 
àäàïòèâíîìó ïîâåäåíèþ è èììóííûì îòâåòàì. Î÷åâèäíûé âûâîä: íåäîñòàòîê 
ñíà ìîæåò ïîâûñèòü ðèñê ðàçâèòèÿ èíôåêöèîííûõ ïðîöåññîâ.

Àâòîðû 
ñ÷èòàþò, ÷òî íåîáõîäèìî èññëåäîâàíèå òîãî, êàêàÿ èíôîðìàöèÿ îòáèðàåòñÿ 
äëÿ õðàíåíèÿ âî âðåìÿ ñíà, è êàê ïðîèñõîäèò ýòîò îòáîð. Â«×òîáû 
ðàçðàáîòàòü ýôôåêòèâíûå âàêöèíû îò ÂÈ×, ìàëÿðèè è òóáåðêóëåçà, êîòîðûå 
ðàáîòàþò íà îñíîâå èììóíîëîãè÷åñêîé ïàìÿòè, äîëæíà ñóùåñòâîâàòü 
êîððåêòíàÿ ìîäåëü ýòîé ïàìÿòè. Ìû íàäååìñÿ, ÷òî ñðàâíåíèå êîíöåïöèé 
íåéðîííîé è èììóíîëîãè÷åñêîé ïàìÿòè ïîçâîëèò ñîçäàòü òàêóþ ìîäåëü 
èììóíîëîãè÷åñêîé ïàìÿòè, êîòîðàÿ èíòåãðèðóåò âñå äîñòóïíûå 
ýêñïåðèìåíòàëüíûå äàííûå è ïîñëóæèò îñíîâîé ðàçðàáîòêè âàêöèíÂ», â€“ 
ãîâîðèò âåäóùèé àâòîð èññëåäîâàíèÿ ßí Áîðí (Jan Born) èç Òþáèíãåíñêîãî 
óíèâåðñèòåòà (University of Tuebingen). Äæåðåëîì º ñàéò eurekalert.org.





Sleep may strengthen long-term memories in the immune system



More
than a century ago, scientists demonstrated that sleep supports the 
retention of memories of facts and events. Later studies have shown that
slow-wave sleep, often referred to as deep sleep, is important for 
transforming fragile, recently formed memories into stable, long-term 
memories. Now, in an Opinion article published September 29 in Trends in
Neurosciences, part of a special issue on Neuroimmunology, researchers 
propose that deep sleep may also strengthen immunological memories of 
previously encountered pathogens.

"While it has been known for a 
long time that sleep supports long-term memory formation in the 
psychological domain, the idea that long-term memory formation is a 
function of sleep effective in all organismic systems is in our view 
entirely new," says senior author Jan Born of the University of 
Tuebingen. "We consider our approach toward a unifying concept of 
biological long-term memory formation, in which sleep plays a critical 
role, a new development in sleep research and memory research."

The
immune system "remembers" an encounter with a bacteria or virus by 
collecting fragments from the bug to create memory T cells, which last 
for months or years and help the body recognize a previous infection and
quickly respond. These memory T cells appear to abstract "gist 
information" about the pathogens, as only T cells that store information
about the tiniest fragments ever elicit a response. The selection of 
gist information allows memory T cells to detect new pathogens that are 
similar, but not identical, to previously encountered bacteria or 
viruses.

Studies in humans have shown that long-term increases in
memory T cells are associated with deep slow-wave sleep on the nights 
after vaccination. Taken together, the findings support the view that 
slow-wave sleep contributes to the formation of long-term memories of 
abstract, generalized information, which leads to adaptive behavioral 
and immunological responses. The obvious implication is that sleep 
deprivation could put your body at risk.




"If we didn't sleep, 
then the immune system might focus on the wrong parts of the pathogen," 
Born says. "For example, many viruses can easily mutate some parts of 
their proteins to escape from immune responses. If too few 
antigen-recognizing cells [the cells that present the fragments to T 
cells] are available, then they might all be needed to fight off the 
pathogen. In addition to this, there is evidence that the hormones 
released during sleep benefit the crosstalk between antigen-presenting 
and antigen-recognizing cells, and some of these important hormones 
could be lacking without sleep."

Born says that future research 
should examine what information is selected during sleep for storage in 
long-term memory, and how this selection is achieved. In the end, this 
research could have important clinical implications.

"In order to
design effective vaccines against HIV, malaria, and tuberculosis, which
are based on immunological memory, the correct memory model must be 
available," Born says. "It is our hope that by comparing the concepts of
neuronal and immunological memory, a model of immunological memory can 
be developed which integrates the available experimental data and serves
as a helpful basis for vaccine development."
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