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STRESZCZENIE

Mikrobiota przewodu pokarmowego od momentu porodu znacząco wpływa na zdrowie człowieka. Jej odpowiednie kształtowanie jest nie-

zbędne do dalszego rozwoju i prawidłowego funkcjonowania organizmu. Mikroorganizmy przewodu pokarmowego pełnią szereg pozytyw-

nych funkcji, m.in. są odpowiedzialne za aktywację i dojrzewanie układu immunologicznego. Coraz częściej podkreśla się także zaangażowanie 

mikrobioty jelitowej w mechanizmy związane z metabolizmem i wydatkowaniem energetycznym organizmu. Co więcej, mikrobiota jelitowa 

może wpływać również na mózg i zachowanie człowieka za pośrednictwem osi mózgowo-jelitowej. Jednym słowem, bez bakterii nie istnieje 

prawidłowo funkcjonujący organizm. Zatem odpowiednie modulowanie mikrobioty jelitowej (za pomocą probiotyków, prebiotyków, innych) 

jest przyszłościową terapią leczenia i prewencji szeregu chorób przebiegających z dysbiozą jelitową. 
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SŁOWA KLUCZOWE:   MIKROBIOTA JELITOWA   AUTYZM   OTYŁOŚĆ   PROBIOTYKI   ŻYWNOŚĆ FERMENTOWANA

ABSTRACT

Intestinal microbiota plays an important role in human health from birth. Optimal bacterial colonization is essential for further development 

and correct function of many organs and systems. Gut microbiota is responsible for many complex functions such as digestion and absorption 

within gastrointestinal tract but also for less straightforward activities such as activation and maturation of the immune system. Furthermore 

intestinal microbiota may also affect the brain and behavior through the gut-brain axis. Without bacteria the homeostasis of the organism can 

be disturbed. Optimization of the intestinal microbiota profile by pre- and probiotics can be an important therapeutic strategy in the preven-

tion of conditions linked with intestinal dysbiosis.
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GŁÓWNE TEZY

1. Pierwotna kolonizacja przewodu pokarmowego deter-

minuje dalszy rozwój i funkcjonowanie człowieka. Zabu-

rzona sukcesja mikroorganizmów może przekładać się na 

szereg chorób w wieku późniejszym.

2. Mikrobiota jelitowa jest niezbędna do aktywacji i dojrze-

wania układu immunologicznego dziecka. Bez bakterii 

nie ma odporności.

3. Zaburzenia w profilu mikrobioty przewodu pokarmowe-

go związane są z licznymi jednostkami chorobowymi,  

w tym autyzmem, otyłością oraz innymi chorobami cy-

wilizacyjnymi.
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Mikrobiota a układ immunologiczny
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]G_E% 51:/% 0,-"')65!%43"($1&#$6(15% f9G% C:f9GD@% 6(3&$%
0$1,4:(15%&$#$$%-.,-#3%A&'(>4)-4157%Y%-.,=.$1%)=01)%
<131,!%(#!5"'5*%:$=%43:0165!&$(-4!#1%)-+>,)$%8@%(!%
0-+-6*%)/>,36B%!#/391#3%.!)/1,35#1%/,!#:0-,/-4!-
#1% :*% (1% A4$!/;!% 51&$/!7%G#/391#3% (14#=/,(#1%+-9*%
/!)21%4#$)!I%.1(0-A,1"#$-%0-0,(1(%#!.;-#1)%51&$/!7%
T!%0-4$1,(6B#$%#$10!/-91##36B%.!)/1,$$% 51&$/-436B%
(#!5"'5*%:$=%4(-,61%+-&1)'&!,#1%XG8<% C!#97% "1-

1+-#&') &##" 0&%+7) 1"'+ .'&!) *&%%+!-#D% :4-$:/1% "&!%
,1610/-,>4%51%,-(0-(#!5*636B%<gg%C!#97%pattern re-

 "?-0%0"-)!+ +*%"!#D@%(#!5"'5*636B%:$=%(%)-&1$%#!%)--
+>,)!6B%#!.;-#)-436B@% "1#",3/36(#36B%-,!(%+!-
),-H!9!6B7%YA,>"% <gg% #!54$=):(1% (#!6(1#$1%+!5*%
0,(1"1%4:(3:/)$+%%"''$'0(+)!+ +*%"!#%CE_gD7%8$="(3%Re7% 
!%UR7%/767%#!%)-+>,)!6B%#!.;-#)-436B%51&$/!%6$1#-

)$19-%'%0;-"'%-.16#1% :*% 5'2% ,1610/-,3%E_gVU%-,!(%
E_gVh7% <-.'"(1#$1% ,1610/-,>4% E_gVh% 4$*21% :$=% (1%
4(,-:/1+% 6(3##$)!% 5*",-419-%TbV) % $% (4$=):(-#*%
0,-"')65*% 63/-)$#% 0,-(!0!&#36BU^7% K($=)$% 4:0--
+#$!#3+% ,1610/-,-+% )-+>,)$% "1#",3/36(#1% -,!(%
+!),-H!9$% 51&$/-41%436B43/'5*% !#/391#3% (14#=/,(-
#1% $% 0,1(1#/'5*% 51% &$+H-63/-+%E% $%  7% G)/34#1% &$+-

H-63/3% %0,(1):(/!;6!5*%:$=%4%0&!(+-63/3%$%4=",'5*%
#!6(3#$!+$%6B;-##3+$%"-%4=(;>4%6B;-##36B%),1()$% 
$%0,(1(%0,(14>"%0$1,:$-43%"-:/!5*%:$=%"-%),4$-.$19'7%
F%),4$*%+$9,'5*%"-%-""!&-#36B%A&'(>41)%-,9!#$(+'%
C+7$#7%');!"%-""16B-43@%+-6(-4-V0;6$-43@%9,'6(-;3%
1#"-),3##1D@%9"($1%0,-"')'5*%:f9G7%816B!#$(+%/1#%
0,(1":/!4$-#-%#!%Rycinie 17%Y%0,(30!")'%(!.',(1P%
4%+$),-L-,(1% 51&$/-415% 51:/%-#%(!6B4$!#3@%6-%:)'/-
)'51%#$1"-.-,1+%:f9G@%!%/3+%:!+3+%#$1"-:/!/16(#*%
-6B,-#*%#!%4:(3:/)$6B%A&'(>4)!6B%-,9!#$(+'7%
Y!2#*%H'#)65*%!'/-6B/-#$6(#15%+$),-.$-/3%51&$/-415%
51:/%!)/34!65!%:$16$%63/-)$#-4157%8$),--,9!#$(+3%51-
&$/-41@%0-(!%$#"')65*%-"0-4$1"($%#$1:4-$:/15% C0,(1-
6$46$!;!%43"($1&#$6(1% $%),*2*61D@%:*% /!)21%-"0-4$1-
"($!&#1%(!%'/,(3+!#$1%,>4#-4!9$%&$+H-63/>4%EBRiEBU 

0,(1(% 6!;1% 236$1% 6(;-4$1)!7%8$),-.$-/!% 51&$/-4!% -"-

"($!;'51%#!%/=%,>4#-4!9=%(!%0-+-6*%&$+H-63/>4%,1-
9'&!/-,-436B% CE,19D@% )/>,1% 40;34!5*% #!% 0,-"')65=%
63/-)$#% 0,(1(% &$+H-63/3% E% $% -"0-4$!"!5*% (!% ,-(4>5%
/-&1,!#65$% $++'#-&-9$6(#15% C!&1,91#3% $% !#/391#3%
(14#=/,(#1D7% O% 0;-"'% 0,(14!2!% -"0-4$1"M% &$+H--
63/>4% EBU7%  1(0-A,1"#$-% 0-% 0-,-"($1% +$),-.$-/!% 
51&$/-4!%#-4-,-")!%-"0-4$1"($!&#!%51:/%(!%$#"')65=%
,>4#-4!9$% 63/-)$#-415% 0-0,(1(% !)/34!65=% &$+H-63-
/>4% EBR7% T$10,!4$";-4!% )-&-#$(!65!@% !% 6-% (!% /3+%
$"($1@% #$1-"0-4$1"#$!% :/3+'&!65!% $++'#-&-9$6(-
#!% $% '/,(3+34!#$1% :$=% 0,(14!9$% &$+H-63/>4% EBU@%
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4$*21% :$=% (1% (4$=):(-#3+% ,3(3)$1+% !/-0$$% $% !&1,9$$% 
4%"!&:(36B%&!/!6B%236$!%"($16)!U^7%K&!/19-%/!)%4!2-
#!% 51:/% -"0-4$1"#$!% )-&-#$(!65!% 51&$/% #-4-,-")!%
5'2%-"%+-+1#/'%0-,-"'@%!%/3+%:!+3+%0,!4$";-4!%
:/3+'&!65!% ');!"'% $++'#-&-9$6(#19-7% Y3)!(!#-@% 
21% (+#$15:(1#$1% &$6(1.#-A6$%5& %+!"07+%+#% -,!(% -.-

#$21#$1% .$-,>2#-,-"#-A6$% 4$*21% :$=% (% -.#$2-#*% !)-

/34!65*% &$+H-63/>4%EBR%'%"($16$%',-"(-#36B%0,(1(%
6$=6$1%61:!,:)$1Uh7%T$10,!4$";-43%.$&!#:%EBRiEBU%#!%
)-,(3AI% EBR% :)'/)'51% (4$=):(-#3+% ,3(3)$1+% 6B--
,>.% !/-0-436BU7% Y0;34% #!/',!&#15% +$),-L-,3% 51&$-
/-415% #!% -"0-4$1"M% $++'#-&-9$6(#*% 0-/4$1,"(-#3%
51:/%0,(1"1%4:(3:/)$+%4%.!"!#$!6B%#!%(4$1,(=/!6B%
?+!1$/!++@% 6(3&$% 6!;)-4$6$1% :/1,3&#36B7% XB!,!)/1,3-
('5*%:$=%-#1%-.#$2-#*%-"0-,#-A6$*%#$1:4-$:/*%-,!(%
$++'#-&-9$6(#*@%(,1"')-4!#*%&$6(.*%)=01)%<131,!@%
!%/!)21%#$1"-.-,1+%:f9GUWVUd7%c-&-#$(!65!%/36B%(4$1-
,(*/% ?(5-&-9$6(#*%+$),-L-,*%40;34!%#!%0-4:/!4!-
#$1% 4$=):(15% $&-A6$% )=01)% <131,!% -,!(% #!+#!2!#$1%
:$=% &$+H-63/>4%4%.&!:(61%4;!A6$415UU7%Y% $##3+%.!-
"!#$'%43)!(!#-% (% )-&1$@% 21% (!:$1"&!#$1%+3:(3%?+!-
1$/!++)+$1:(!#$#*% ^% ,>2#36B% :(6(10>4% 3& %"4& 0'-
'.#)$:/-/#$1%40;34!;-%#!%4(,-:/%$#/19,!&#-A6$%.;-#3%
A&'(-415%51&$/!%6$1#)$19-%-,!(%$#"')65=%43/4!,(!#$!%
0,(16$46$!;%f9GUe7%

Zaburzenia mikrobioty a stany chorobowe
F#!6(1#$1% +$),-L-,3% 0,(14-"'% 0-)!,+-419-% ,-(-
0!/,34!#1% 51:/% !)/'!&#$1% 4% :(1,19'% 51"#-:/1)%
6B-,-.-436B@% 0-6(*4:(3% -"% "-&19&$4-A6$% 0,(14--
"'%0-)!,+-419-@% !% :)-P6(34:(3%#!% (!.',(1#$!6B%
#1',-,-(4-5-436B% C!'/3(+$1D% &'.% 0:36B$!/,36(-
#36B7%K3:.$-(!% 51&$/-4!@% 6(3&$% 5!)-A6$-4-V$&-A6$-41%
(!.',(1#$!%4%:);!"($1%+$),-L-,3@%+-21%.3I%51"#3+% 

(% 6(3##$)>4% .$-,*636B% '"($!;% 4% 0!/-91#1($1% :(1-
,19'% 6B-,>.@% /!)$6B% 5!)% +!,/4$6(1% (!0!&1#$1% 51&$/%
#-4-,-")>4% CTjXD@% 61&$!)$!@% #$1:4-$:/1% (!0!&1#$!%
51&$/@% (1:0>;% 51&$/!% #!"4,!2&$419-@% !/-0-41% (!0!&1-
#$1%:)>,3@%6B-,-.3%!&1,9$6(#1@%"10,1:5!@%#-4-/4-,3% 
i inneUJV^h7 <-"),1A&!% :$=@% 21% '% 0-":/!43% (!.',(1P% 
4%+$),-L-,(1%51&$/-415@%!%/3+%:!+3+%,-(4-5'%6B--
,>.%634$&$(!635#36B%&123%#!"+$1,#!%B$9$1#$(!65!%23-
6$!%0-4$*(!#!%(%#$1"-:/!/16(#*%:/3+'&!65*%!#/391-
#-4*7%Y%),!5!6B%,-(4$#$=/36B%-.:1,4'51%:$=%:0!"1)%
6(=:/-A6$%6B-,>.%(!)!M#36B@%!%4(,-:/%6B-,>.%634$-
&$(!635#36B@%4%/3+%!:/+3@%:/4!,"#$1#$!%,-(:$!#19-@%
6B-,-.3% _1A#$-4:)$19-VX,-B#!@% 6'),(363% /30'% R@%
-/3;-A6$%$%$##36BU7%F4$*(!#1%51:/%/-%(%/(47%41:/1,#$(!-
65*%236$!%6-"($1##19-@%6(3&$%:/-:-4!#$!%:4-$:/19-%,--
"(!5'%,12$+'%B$9$1#$6(#19-@%#!"+$1,#15%!#/3.$-/3)--
/1,!0$$@%#$1-"0-4$1"#$15%"$1/3%C43:-)-0,(1/4-,(-#!%
234#-AI@%.,!)%.;-##$)!%4%"$16$1D%-,!(%(4$=):(-#15%
&$6(.3% 6$=I% 61:!,:)$6B% .1(% 4:)!(!P% +1"36(#36B7%
F!.',(-#!% )-&-#$(!65!% 0,(14-"'% 0-)!,+-419-%
+-21%.3I%0,(36(3#*%#$10,!4$";-415%!)/34!65$%');!-
"'%-"0-,#-A6$-419-%$%(4$=):(-#15%(!6B-,-4!&#-A6$% 
4% 4$1)'% 0>M#$15:(3+7% F,095;,58(& )!6,85*(& )!-8&
-*!>5&95"'():&295>9(%(859!%&"(6-'!>5&95'*5):& 

,&'"95*,(&.'35*,!0(U7%T$1(+$1,#$1%4!2#3+%-),1:1+%
4%/3+%+16B!#$(+$1%51:/%-),1:%0$1,4:(36B%)$&)'%&!/%
236$!% "($16)!7%K-4$1"($-#-@% 21% #$10,!4$";-43% 0,--
?&% +$),-.$-/3% 51&$/@% (% -.#$21#$1+% &$6(.3% 5067"4& -

terium@% 3& %"4& 0''.#% -,!(% 5& %+!"07+#% $% 51"#-6(1-
:#*% 0,(14!9*% .!)/1,$$% (% ,-"(!5'% @'"#%!070.1% -,!(%
:%&*89'" "  .#) &.!+.#@% 4$*21% :$=% (1% (4$=):(-#3+%
,3(3)$1+%!&1,9$$%'%"($16$^W@^k7%Y!2#1%51:/@%!.3%'(+3-
:;-4$I%:-.$1@%21%(!.',(1#$!%4%0,-?&'%+$),-.$-/3%51&$-
/-415%#!%46(1:#3+%1/!0$1%)-&-#$(!65$%#$1%+':(*%+!-

RYC. 1 Organizacja układu immunologicznego związanego z przewodem pokarmowym
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#$H1:/-4!I%:$=%)&$#$6(#$17%\/!#3%6B-,-.-41%(4$*(!#1% 
(%"3:.$-(*%51&$/-4*%+-9*%'5!4#$I%:$=%#!41/%4%4$1)'%
0>M#$15:(3+7%c!&&$-+l)$% $%4:07%"-4$1"&$@% 21% ,1"')-

65!%&$6(1.#-A6$%5067"4& %+!0.1)+$="(3%k7%!%RU7%+727%
"($16)!%51:/%6(3##$)$1+%40;34!5*63+%#!%43:/*0$1-
#$1%-/3;-A6$%4%4$1)'%d%&!/^d7%Y%$##15%!#!&$($1%/1#%:!+%
(1:0>;% .!"!46(3% 43)!(!;@% 21% '% "($16$@% '% )/>,36B% 
4%R7%,727%'5!4#$;3%:$=%-.5!43%!&1,9$$@%(+$!#3%#!%0--
($-+$1%+$),-.$-/3%43:/=0-4!;3% 5'2%4%^7% /727%F!.'-

,(1#$!%/1%6B!,!)/1,3(-4!;3%:$=%(+#$15:(1#$1+%&$6(.3%
5067"4& %+!0.1% -,!(%0,(3,-:/1+%.!)/1,$$% (% ,-"(!5'%
@'"#%!070.1^k7% F% )-&1$% '% WV&1/#$6B% "($16$% (% !&1,9$*%
-.#$21#$1% &$6(1.#-A6$% 3& %"4& 0''.#) A32) !8&1-"#.#B) 

32) &#+0)0)32)*&!& &#+0C)0)5067"4& %+!0.1)-"#-/-4!#-%
4%U%0$1,4:(36B%+$1:$*6!6B%236$!^e7

Autyzm
F!.',(1#$!% (1% :01)/,'+% !'/3(+'% C!#97% autism 

#*+ %!.1)70#"!7+!#@%G\KD%/-%4%),!5!6B%,-(4$#$=/36B%
:4-$:/19-%,-"(!5'%10$"1+$!7%T!5#-4:(1%.!"!#$!%"--
4-"(*@%21 +$),-.$-/!%51&$/-4!%+-21%,>4#$12%-""($!-
;34!I%#!%+>(9@%!%/3+%:!+3+%(!6B-4!#$1%6(;-4$1)!%
C-A%51&$/-4-V+>(9-4!D^J7 <-)!('5*%/!)21@%21%+-21%-#!%
!)/34-4!I%:(&!)$%#1',-#-41%$%-A,-")-43%');!"%#1,-
4-43% CmOTDhS7% j/$-&-9$!% !'/3(+'% 51:/%4$1&-6(3##$-
)-4!7%@5-8:6:)!&-,7?&+!&%,095;,58(&)!6,85*(&%5+!&

%,!G&'#(.'4.$&:"',(3&*&2(85>!#!',!&,H6:;&:89'$-

%$*(#,:&5;)(*1*&./595;$<%F!% /1-,$*% /*%0,(1+!-
4$!5*%6(=:/-%,!0-,/-4!#1%"-&19&$4-A6$%(1%:/,-#3%0,(1-
4-"'%0-)!,+-419-%'%"($16$%(1%:01)/,'+%!'/3(+'7%
K3:H'#)651%0,(14-"'%0-)!,+-419-%4%/15%9,'0$1%0!-
651#/>4%43:/=0'5*%(#!6(#$1%6(=A6$15%#$2%4%0-0'&!65$%
-9>&#15% CJVeWaD417% g-(.$12#-A6$% 4% 0'.&$)-4!#36B%
"!#36B% 43#$)!5*% (% H!)/'@% 21% 6(=AI% "($16$% #$1% 51:/% 
4%:/!#$1%(9;!:(!I%.>&'%$%"-&19&$4-A6$%4%-.,=.$1%51&$/@%
6-%6(=:/-%+-21%0,(1);!"!I%:$=%#!%!9,1:5=%$%(!.',(1-
#$!%#!:/,-5'7%
<$1,4:(1% 4(+$!#)$% -% 0-/1#65!&#3+% '"($!&1% .!)/1-
,$$% 51&$/-436B%4% 0!/-91#1($1% !'/3(+'% 0-5!4$;3% :$=@%
)$1"3% ",%  -&/1@% +!/)!% 6B;-06!% (% !'/3(+1+@% (!-
'4!23;!% (!&12#-AI%+$="(3% ,19,1:1+%4%(!6B-4!#$'%
"($16$%(%G\K%!%:/-:-4!#3+$%!#/3.$-/3)!+$@%9;>4#$1% 
(1%4(9&="'%#!%#!4,!6!5*61%$#H1)651%'6B!7%Y3:#';!%
/1-,$=%#!% /1+!/%'"($!;'%@'"#%!070.1) %+%&-0%4%0!/--
91#1($1% 6B-,-.3hU7% `$0-/1(!% -0$1,!;!% :$=% #!% (!&12-
#-A6$%+$="(3%6(=:/*%!#/3.$-/3)-/1,!0$*%!%(+$!#!+$% 
4%+$),-.$-6$1% 51&$/-415% $% 0,(1,-:/1+% #$1)-,(3:/#15%
+$),-L-,37%b$#19-&"%$%4:07%#!%0-":/!4$1%/36B%-.:1,-
4!65$%0-:(1,(3&$%-4*%B$0-/1(=7%F!.',(-#3%1)-:3:/1+%
51&$/-43%:0,(35!%#!+#-21#$'%+$),--,9!#$(+>4%0!-
/-91##36B@%4%/3+%/-):3#-/4>,6(36B%:(6(10>4%.!)-

/1,$$% (% ,-"(!5'%@'"#%!070.1h^7% T!+#!2!#$1% :$=% .!)-

/1,$$% (% ,-"(!5'% @'"#%!070.1B) :(6(19>&#$1) @2) 70/6 0'+@ 
-.:1,4-4!#1% 51:/% :(6(19>&#$1% 6(=:/-% 0-% !#/3.$-/3-
)-/1,!0$$447%X-%4$=615@%'%"($16$%(%!'/3(+1+%0-%/1,!-
0$$%!#/3.$-/3)-415%-.:1,4-4!#-%#!50$1,4%.$19'#)=@% 

!%#!:/=0#$1%'/,!/=%)-#/!)/'%(%-/-6(1#$1+%$%(!0,(1-
:/!#$1%+>4$1#$!7%O%"($16$%(%G\K%/-):3#3%0,-"')--
4!#1% 9;>4#$1% 0,(1(% .!)/1,$1% (% ,-"(!5'%@'"#%!070.1 

+-9*% "-6$1,!I% "-% -A,-")-419-% ');!"'% #1,4-41-
9-% ",-9*% #1,4'% .;="#19-@% )/>,19-% (!)-P6(1#$!%
'#1,4$!5*% 51&$/-%6$1#)$1417%O"($!;%.!)/1,$$%(%,-"(!5'% 
@'"#%!070.1% ,!0-,/-4!#3% 51:/% /!)21% 4% $##36B% 51"-

#-:/)!6B% 6B-,-.-436B% -% 1/$-&-9$$% 4$1&-6(3##$)--
415@%4%/3+%#$1:4-$:/36B%6B-,-.!6B%(!0!&#36B% 51&$/%
6(3% +!,/4$6(3+% (!0!&1#$'% 51&$/% #-4-,-")>4hW@hk7%
<-(!% 0,(1,-:/1+% 0-51"3#6(36B% 9,'0% .!)/1,$$% 6-,!(%
6(=A6$15% ,!0-,/'51% :$=% ,1"')65=% .$-,>2#-,-"#-A6$%
-,!(% #$1"-.>,% 0-:(6(19>&#36B% +$),--,9!#$(+>4%
51&$/-436B7% Y!#9% $% 4:07% 43)!(!&$% -.#$2-#*% &$6(.=%
.!)/1,$$% (% ,-"(!5'%5067"4& %+!0.1% -,!(%<((+!1&--

#0&)1. 0-0*80'&% '% "($16$% (% G\K@% 6-% A6$A&1% ;*6(3% :$=%
(% (!.',(1#$!+$% 4% $#/19,!&#-A6$% .!,$1,3% 51&$/-415hd7%
X(3%4% /!)$+%,!($1%-"/4-,(1#$1%0,!4$";-415%+$),--
L-,3% 51&$/-415% +-21% ,1"')-4!I% -.5!43% !'/3(+'n%
`!:$-%$%4:07%43)!(!&$@%21%:'0&1+1#/!65!%!'/3:/36(-
#15%+3:(3% C+-"1&% (4$1,(=63D% (!4$1:$#*%5& %+!"07+#)

/!&?0'0#)(#!6(*6-%(+#$15:(3;!%0,(10':(6(!&#-AI%51&$-
/-4*%-,!(%40;3#=;!%#!%;!9-"(1#$1%(!.',(1P%)-+'-

#$)!65$@%#$10-)-5'%$%(!.',(1P%:1#:-+-/-,36(#36Bhe7% 

F%)-&1$%0-"!2%"($16$-+%(%G\K%.!)/1,$$%0,-.$-/36(#15%
3& %"4& 0''.#) *'&-%&!.1%YX\bR% 0-4-"-4!;!% $:/-/-
#*%0-0,!4=%(!6B-4!#$!@%!%/!)21%,1"')65=%-.5!4>4%
.,(':(#36BhJ7%<-":'+-4'5*6%40;34%+$),-.$-/3% 51-
&$/%#!%6B-,-.3%-A,-")-419-%');!"'%#1,4-419-%-,!(%
#!% 6B-,-.3% 0:36B$6(#1@% 4!,/-% ,>4#$12% 4:0-+#$1I% 
-% (!&12#-A6$% 0-+$="(3% .!)/1,$!+$% >9 "4& %+!0.1)

D&  &+%235*63+$%4%9&1.$1%!%43"($1&!#$1+%:1,-/-#$#37%
 !"!#$!% 43)!(!;3@% 21% 0-"!4!#$1% (4$1,(=/-+% /19-%
:(6(10'%.!)/1,$$%4$*(!;-%:$=%(1%(4$=):(-#*%0,-"')-

65*% 0,(1(% #1',-#3% :1,-/-#$#3o% 1H1)/% 51:/% 0-"-.#3%
"-%/19-@%)/>,3%+-2#!%'(3:)!I%0-%0-"!4!#$'%&1)>4%
!#/3"10,1:35#36B@%/!)$6B% 5!)%<,-(!6WS7%E-%.!"!#$1@% 
!%/!)21%#!5#-4:(3%0,(19&*"%&$/1,!/',3%0-/4$1,"(!5*@%
21%-"0-4$1"#$!%:/3+'&!65!%+$),-.$-/3%51&$/%+-21%.3I%
+1/-"*%4:0-+!9!5*6*%&16(1#$1%"10,1:5$WR7

Otyłość
m/3;-AI% /-% $:/-/#3%0,-.&1+%10$"1+$-&-9$6(#3% $%:0--
;16(#3%5'2%#$1%/3&)-%4%),!5!6B%'0,(1+3:;-4$-#36B7%
Y3:/=0'51%4A,>"%6-,!(%+;-":(36B%0!651#/>4%$%A6$A&1%
4$*21% :$=% (% $##3+$% (!.',(1#$!+$% +1/!.-&$6(#3+$@%
6'),(36*% /30'% U% -,!(% 6B-,-.!+$% ');!"'% :1,6-4--
V#!6(3#$-419-7%Y$!"-+3+%51:/@%21%'%0-":/!4%-/3;--
A6$% &123%(!.',(-#3%.$&!#:%1#1,91/36(#3@%#!56(=A6$15%
#!%:)'/1)%#$10,!4$";-436B%#!43)>4%234$1#$-436B%
$%(.3/%+!;15%!)/34#-A6$%?(36(#157%T!%0-":/!4$1%#!5-
#-4:(36B% "!#36B% 0-"),1A&!% :$=% /12% (#!6(*6*% ,-&=%
+$),-.$-/3% 51&$/-4157% K-);!"#1% :()&!)$% -"0-4$1-
"($!&#1%(!% /1#%:/!#% ,(16(3%:*%#$1':/!##$1%4%:H1,(1%
.!"!P7%T$1+#$15% 51"#!)%0-:/'&'51%:$=%^%(!:!"#$6(1%
+16B!#$(+3p%'(3:)$4!#$1%1#1,9$$%#!%",-"(1%H1,+1#-
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/!65$%#$1/,!4$-#36B%4%51&$6$1%6$1#)$+%0-&$:!6B!,3">4%
"-:/!,6(!#36B%(%0-234$1#$1+@%(+#$15:(!#$1%1):0,1-
:5$%4%#!.;-#)'%51&$/-43+%6(3##$)!%bfGb%C!#97%/&#%0--

?$0-7. +7)&70*" 9%+) /& %"!D% B!+'5*619-% !)/34#-AI%
51&$/-415% &$0!(3% &$0-0,-/1$#-415% -,!(% $#"')65=% 43-
"($1&!#$!%010/3"'%qq%(4!&#$!5*619-%0!:!2%51&$/-43WU7%
F!,>4#-%4%.!"!#$!6B%#!%(4$1,(=/!6B@% 5!)% $%#!% &'-

"($!6B%*$0('(#5& 91+#,.!& *& -03("',!&%,095I59$&

)!6,85*!)&:&5-5;#,01*&58$3$./&*&2591*#(#,:&'!&

-'.':23$%,?% 9;>4#$1% 4% 0,-0-,65!6B% U% #!5&$6(#$15-
:(36B%/30>4%5& %+!"07+%+#%C D%$%E0!10 .%+#)CbD7%\/-:'#-

)$%/1%):(/!;/'5*%:$=%#!:/=0'5*6-p%'%-:-.#$)>4%-/3;36B% 
b%r% @%'%-:-.#$)>4%:(6('0;36B%b%s% W^7%Y%.!"!#$!6B%
#!%+-"1&'%(4$1,(=63+% l6)B1"%$%4:07%43)!(!&$@%21%
(!4!,/-AI%/)!#)$%/;':(6(-415%'%+3:(3%B-"-4!#36B%
4%)-#41#65-#!&#36B%4!,'#)!6B%.3;!%hSa%4$=):(!%
#$2% '% +3:(3% ?+!1$/!++7% X-% (!:)!)'5*61@% (4$1,(=/!%
?+!1$/!++% 0,(35+-4!;3% 4$=615% 0-234$1#$!% #$2% 9,'-

0!% +3:(3% :/!#"!,"-436B7% <-#!"/-% 0,(1#$1:$1#$1%
",-.#-':/,-5>4% (% 51&$/!% +3:(3% )-#41#65-#!&#36B%
"-%(4$1,(*/%?+!1$/!++%:)'/)-4!;-%0,(3,-:/1+%/)!#)$%
/;':(6(-415%-%kSa@%0,(3%/15%:!+15%)!&-,36(#-A6$%0--
234$1#$!%$%43"!/)-4!#$'%1#1,9$$Wh7%E',#.!'9B%$%4:07%
(!0,-51)/-4!&$%91#1/36(#$1%-/3;3%+-"1&%+3:(3@%)/>,3%
0-(.!4$-#3%.3;%91#'%&10/3#3%C"4i"4D@%6(3&$%B-,+-#'%
,19'&'5*619-%;!)#$1#$17%K-%0-,>4#!#$!%'23/-%+3:(3%
:(6('0;36B%C"4it%$%titD7% !"!6(1%(!-.:1,4-4!&$@%21%
+$),--,9!#$(+3% 51&$/-41% +3:(3% C"4i"4D% 0-:$!"!5*%
91#3% )-"'5*61% 1#(3+3@% )/>,1% '+-2&$4$!5*% /,!#:-
H-,+!65=% 19(-91##36B% 0-&$:!6B!,3">47% <-#!"/-% 
4%)!&1%.!"!#36B%(4$1,(*/%43)!(!#-%(4$=):(-#*%$&-AI%
)-P6-436B%0,-"')/>4%/36B%0,(1+$!#%-,!(%+#$15:(*%
$&-AI%)!&-,$$@%6-%:'91,'51@%21%+$),--,9!#$(+3%51&$/--
41%40;34!5*%#!% $&-AI%0-(3:)!#15% $%+!9!(3#-4!#15%
1#1,9$$%(%"!4)$%0-234$1#$!WW7%K-"!/)-4-%"-)-#!#-%
/,!#:H1,'%+$),-.$-/3% 51&$/-415%+3:(3%"4i"4%"-%+3-
:(3%?+!1$/!++7%\0-4-"-4!;-%/-%0-(3:)$4!#$1%1#1,9$$%
(%0-234$1#$!%$%0,(3,-:/%/)!#)$%/;':(6(-415%4%-,9!#$-
(+$1%4$=):(1%#$2%'%-:-.#$)>4@%)/>,1%-/,(3+!;3%+$-
),-.$-/=%-"%:(6('0;36B@%(",-436B%(4$1,(*/7% !"!6(1%
4:)!('5*@%21%$&-AI%"-"!/)-415%1#1,9$$%0-(3:)$4!#15%
4%43#$)'%0,-61:>4%(!&12#36B%-"%.!)/1,$$%51&$/-436B%
51:/%#$14$1&)!@%51"#!)21%0-%-)7%,-)'%+-21%0-4-"--
4!I%5'2%$:/-/#3%0,(3,-:/%+!:3%6$!;!7%m/3;-A6$%/-4!-
,(3:(3%/!)21%0-4:/!4!#$1%'-9>&#$-#15%,1!)65$%(!0!&-
#15%-%#$14$1&)$+%#!:$&1#$'@%)/>,!%+-21%0,-4!"($I%"-%
,-(4-5'% (1:0-;'% +1/!.-&$6(#19-@% 4% /3+% $#:'&$#--
-0-,#-A6$Wk@Wd7%Y%0-4:/!4!#$'%');!"-415%,1!)65$%(!-
0!&#15%'0!/,'51%:$=%/!)21%,-&$%+$),-L-,3%51&$/-415We7%
Y%.!"!#$!6B% "-A4$!"6(!&#36B%43)!(!#-%+#$15:(1%
#!:$&1#$1% :/!#'% (!0!&#19-% 4% .$!;15% /)!#61% /;':(-
6(-415% $% $#:'&$#--0-,#-A6$% '% +3:(3% B-"-4!#36B%
4%4!,'#)!6B% :/1,3&#36B%#$2%'% -:-.#$)>4@%)/>,3+%
0,(1:(6(10$-#-%L-,=%51&$/-4*%-"%+3:(3%B-"-4!#36B%
4%4!,'#)!6B%)-#41#65-#!&#36BWJ@kS7%m"),36$!%/1%:*%
4!2#1% (% 0'#)/'%4$"(1#$!% /4-,(1#$!% #-436B% :/!#-

"!,">4% 0,141#65$% -/3;-A6$7%  3I% +-21% -"0-4$1"#$1%
+-"'&-4!#$1%+$),-.$-/3% 51&$/-415% (!%0-+-6*%"$1/3%
-,!(% 0,1V% $% 0,-.$-/3)>4% .="($1% '23/16(#1% 4% (4!&-
6(!#$'% #!,!:/!5*615% 0!#"1+$$% -/3;-A6$7% _11% $% 4:07%
0-"!4!&$% 3& %"4& 0''.#) !8&1-"#.#% <_kS% +3:(-+@% 
'%)/>,36B%-/3;-AI%.3;!%$#"')-4!#!%"$1/*7%Y3)!(!#-%
0-(3/34#3% 40;34% )4!:'% &$#-&-419-% 43/4!,(!#19-%
0,(1(% /=% .!)/1,$=% #!% ,1"')65=% /)!#)$% /;':(6(-4157%
<,(3%#$1(+$1#$-#15%)!&-,36(#-A6$%0-)!,+'@%0-%e%/3-
9-"#$!6B%:'0&1+1#/!65$@%'%(4$1,(*/%/36B%(!-.:1,4--
4!#-%(#!6(*63%:0!"1)%+!:3%6$!;!@%6-%(4$*(!#1%.3;-%
(%!0-0/-(*%)-+>,1)%4%-.,=.$1%/)!#)$%/;':(6(-415617

Bakterie fermentacji mlekowej
<,(3%0-"),1A&!#$'%-9,-+#19-%(#!6(1#$!%+$),-.$-/3%
51&$/-415% "&!% '/,(3+34!#$!% B-+1-:/!(3% -,9!#$(+'%
4!2#!%51:/%(#!5-+-AI%-,!(%'+$15=/#-AI%:/-:-4!#$!%
:)'/16(#36B% +1/-"% +-"'&-4!#$!% 515% :);!"'7% T$1-
-61#$-#1%4%/3+%4(9&="($1%:*%0,-.$-/3)$@%6(3&$%:(6(1-
03%.!)/1,$$%434$1,!5*61%)-,(3:/#3%40;34%#!%(",-4$1%
9-:0-"!,(!7% \*% /-% #!56(=A6$15% .!)/1,$1% H1,+1#/!65$%
+&1)-415@% 4% /3+% 0,(1"1% 4:(3:/)$+) 3& %"4& 0''.# 

-,!(%5067"4& %+!0.17% N1"#!)21%#$1%)!2"!%.!)/1,$!%
)4!:'% +&1)-419-% 51:/% 0,-.$-/3)$1+7% G.3% +-2#!% 
5*% (!% /!)*% '(#!I@% "!#3% :(6(10%+':$%+$1I% )&$#$6(-
#$1% 0-/4$1,"(-#*% :)'/16(#-AI7% X-% 4$=615@% 4;!A6$-
4-A6$% 0,-.$-/3)>4% #$1% +-2#!% 1):/,!0-&-4!I% #!%
$##1%9!/'#)$@%#!41/%/19-%:!+19-%,-"(!5'%.!)/1,$$U7%
<,-.$-/3)$@% 0-"-.#$1% 5!)% ?(5-&-9$6(#!% +$),-.$-/!%
51&$/-4!% C.-% (% #$15% :$=%434-"(*D@% -""($!;'5*% #!% -,-
9!#$(+% #!% ,>2#36B% 0;!:(6(3(#!6B7% <,(1"1% 4:(3:/-
)$+% 4:0>;(!4-"#$6(*% (% .!)/1,$!+$% 0!/-91##3+$% 
-%+$15:6!%4$*(!#$!%"-%#!.;-#)!%$%(!5+-4!#$!%#$:(3%
1)-&-9$6(#157% <-#!"/-% :(6(103%0,-.$-/36(#1%0,-"'-

)'5*% :(1,19% :'.:/!#65$% -% "($!;!#$'% 0,(16$4",-.#--
':/,-5-43+@% /!)$6B% 5!)% )4!:3% -,9!#$6(#1% C4% /3+%
+&1)-43@%-6/-43@%0,-0$-#-43D@%!+-#$!)@%#!"/&1#1)%
4-"-,'@% .!)/1,$-63#37% <,-.$-/3)$% $#"')'5*% /!)21%
0-4:/!4!#$1% "1H1#:3#% $% :f9GU7% g19'&'5*% ,>4#$12%
1):0,1:5=%91#>4%1#/1,-63/>4%$%"($=)$%/1+'%,19'&'5*%
-"0-4$1"M%(!0!&#*%4%51&$/!6BkU7%Y0;34!5*%/!)21%#!%
'/,(3+34!#$1% ,>4#-4!9$% EBRiEBUU7% Y!2#*% H'#)-

65*% 0,-.$-/3)>4% 51:/% '"-)'+1#/-4!#!% 0,141#65!%
6B-,>.% !&1,9$6(#36B% $% !/-0$$7% X$1)!4!% !#!&$(!% -0$-
:'5*6!%/1#%+16B!#$(+%-.15+-4!;!%0-"!2%0,-.$-/3-
)>4%C3& %"4& 0''.# rhamnosus%]]D%4%-),1:$1%0,1#!-
/!&#3+@% 6(3&$% UVh% /39-"#$1% 0,(1"% 0-,-"1+@% +!/61@% 
!%#!:/=0#$1%)-#/3#'!65=%:'0&1+1#/!65$%4%(!&12#-A6$%
-"%:0-:-.'%)!,+$1#$!%0,(1(%k%+$1:$=63%0-%0-,-"($17%
O% "($16$% )!,+$-#36B% 0$1,:$*% 0,-.$-/3)% 0-"!4!#-%
"!&15%+!/61@% !%4%0,(30!")'%)!,+$1#$!% :(/'6(#19-%
:'0&1+1#/!65=%0,-4!"(-#-%'%"($16)!7%K-4$1"($-#-@%
21%4%9,'0$1%-/,(3+'5*615%0,-.$-/3)%4%U7%,727%430,3:)%
!/-0-43% 43:/=0-4!;% "4'),-/#$1% ,(!"($15@% 0-+$+-%
0,1"3:0-(365$% 91#1/36(#15@% #$2% 4% 9,'0$1% -/,(3+'-

5*615% 0&!61.-k^7% X-,!(% 6(=A6$15% 0-5!4$!5*% :$=% /!)21%
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0,!61%#!"%43)-,(3:/!#$1+%0,-.$-/3)>4%4%0,141#65$%
6B-,>.% 634$&$(!635#36B@% 4% /3+% #!"4!9$% $% -/3;-A6$% 
'%"($16$kh@kW7%\'0&1+1#/!65!%0,-.$-/3)!+$%+!/)$%0,(1"%
0-,-"1+% $:/-/#$1%(+#$15:(!;!% ,3(3)-%6'),(363%6$=-
2!,#36B%-,!(%:)'/)-4!;!%-.#$21#$1+%',-"(1#$-415%
+!:3%6$!;!%#-4-,-")>4647%K($1:$=6$-&1/#$%/"''"F$.* 

"($16$% :'0&1+1#/-4!#36B% 0,1V% $% 0-:/#!/!&#$1% 43-
)!(!;% /,1#"% "-% 43:/=0-4!#$!% #$2:(15% +!:3% 6$!;!% 
4%9,'0$1%-/,(3+'5*615% :(6(103%0,-.$-/36(#1%4%0--
,>4#!#$'%(%9,'0*%-/,(3+'5*6*%0&!61.-kW7
<-(!% :!+3+$% .!)/1,$!+$% 0,-.$-/36(#3+$@% )/>,1% 
4% (#!6(*63% :0-:>.% ,19'&'5*% +1/!.-&$(+% $% -"0--
4$1"M% $++'#-&-9$6(#*% 9-:0-"!,(!@% 4!,/-% (4,>-
6$I% '4!9=% /!)21% #!% $6B%+1/!.-&$/3% 0-4:/!5*61% #!%
",-"(1% H1,+1#/!65$%+&1)-4157% !)/1,$1% H1,+1#/!65$%
+&1)-415%43)-,(3:/34!#1%:*%4%0,-"')/!6B%+&16(-
#36B%"-%H1,+1#/!65$%&!)/-(37%<,-"')/3%H1,+1#/!65$@%
0,(10,-4!"(!#15% 0,(1(%.!)/1,$1% /15% 9,'03% C9;>4#$1%
)4!:%+&1)-43%$%-6/-43D@%6B,-#$*%"($16)-%0,(1"%0!-
/-91##3+$% :(6(10!+$%,2)  "'0) -,!(%@'"#%!070.1) *+!-

/!0-?+-#667% !)/1,$1%H1,+1#/!65$%+&1)-415@%(!%0-+--
6*% 1#(3+>4% 0,-/1-&$/36(#36B@% +-9*% .3I% .-9!/3+%
M,>";1+% .$-&-9$6(#$1% !)/34#36B% 010/3">4@% 6(3&$%
+#$15:(36B%H,!9+1#/>4%.$!;1)@%)/>,1%+!5*%)-,(3:/-
#3%40;34% #!% (",-4$1% 9-:0-"!,(!7% g1"')'5*% ,3(3-
)-%6B-,>.%0,(14&1);36B%-,!(%(4$=):(!5*%-"0-4$1"M%
$++'#-&-9$6(#*% -,9!#$(+'7% f6B% #!54!2#$15:(1%
H'#)651% /-% "($!;!#$1% 0,(16$4.!)/1,35#1@% !#/3-):3-
"!635#1@% 0,(16$4(!),(10-41@% $++'#-+-"'&'5*61%
$% -.#$2!5*61% 6$A#$1#$1% ),4$7%K-4$1"($-#-% /!)21@% 21%
+-9*%40;34!I%0-(3/34#$1%#!%');!"%$++'#-&-9$6(-
#3@%),*21#$!@%#1,4-43%-,!(%0-)!,+-437%<10/3"3%/1%
+-9*% /!)21% +-"'&-4!I% :);!"% +$),-L-,3% 51&$/-415%
-,!(%+-/-,3)=% $%0,-61:3% /,!4$1##17%<-#!"/-%0-(3-
/34#$1%40;34!5*%#!%,1"')65=%#!:$&1#$!%"-&19&$4-A6$%
4% -.,=.$1% 0,(14-"'% 0-)!,+-419-7% YA,>"% 4:0--
+#$!#36B% .$-!)/34#36B% 010/3">4% .!,"(-% 4!2#*%
,-&=% -"9,34!5*% &!)/-H1,,363#!% C0-4:/!5*6!%#!%",--
"(1% 0,(1+$!#% &!)/-H1,3#3D% -,!(% 010/3"3% 0-4:/!5*-
61%(%u:RV)!(1$#3%$%u:UV)!(1$#37%XB!,!)/1,3('5*%:$=%
-#1% !)/34#-A6$*% 0,(16$4.!)/1,35#*% 4-.16% 4$1&'%
.!)/1,$$%],!+V"-"!/#$6B%$%],!+V'51+#36B@%4%/3+%
,# 8+!0 80&)  "'0@%G+'0 "4& %+!@% Listeria@% :&'1"-+''&  

i :%&*89'" "  .#B% -,!(% 4-.16% 9,(3.>4% ",-2"2-0--
"-.#36B7% <-:/'&'51% :$=@% 21% ?(5-&-9$6(#1% (#!6(1#$1%
010/3">4%!#/3.!)/1,35#36B%+&1)!%+-21%.3I%(4$*-
(!#1%(%+-"'&-4!#$1+%:);!"'%+$),-L-,3%51&$/-415kd7

Podsumowanie
m"0-4$1"#$!% +$),-.$-/!% 51&$/-4!% 51:/% 94!,!#/1+%
(",-4$!% $% 0,!4$";-419-% H'#)65-#-4!#$!% -,9!#$-
(+'7%F1%4(9&="'%#!%#$1)-,(3:/#3%40;34%A,-"-4$:)!% 
$% #$1-"0-4$1"#$% :/3&% 236$!% 6-,!(% 6(=A6$15% "-6B-"($%
"-% (+$!#% 4% 0,-?&'% +$),--,9!#$(+>4% 51&$/-436B7%
Y%0,(30!")'%(!.',(1P%4%:);!"($1% $% $&-A6$%.!)/1,$$%
0,(14-"'%0-)!,+-419-%4:)!(!#!%51:/%/1,!0$!%0,--

.$-/36(#!% $i&'.% 0,1.$-/36(#!@% "($=)$% )/>,15% 0,(3-
4,!6!#3%51:/%-"0-4$1"#$%0,-?&%+$),-.$-/3%51&$/-4157%
E!)$% :6B1+!/% /1,!01'/36(#3% 51:/% .!,"(-% 0-+-6#3%
0,(3% ,1"')-4!#$'% -.5!4>4% 6B-,-.-436B@% '% 0-"-

:/!4%)/>,36B%&123%"3:.$-(!%51&$/-4!@%4%/3+%"-&19&$-
4-A6$!6B% (1% :/,-#3% 0,(14-"'% 0-)!,+-419-@% #!-
4,!6!5*636B% $#H1)65!6B@% 6B-,-.!6B% !&1,9$6(#36B@%
!/-0-43+%(!0!&1#$'%:)>,3@% 6B-,-.!6B%!'/-$++'-

#-&-9$6(#36B@% #$1:4-$:/36B% 6B-,-.!6B% (!0!&#36B%
51&$/@% (!.',(1#$!6B% (1% :01)/,'+% !'/3(+'@% "10,1-
:5$% $% $##36B7%@5"09!A6(&-,7?&+!&*(+#$%&5>#,*!%& 

*&295>9(%5*(#,:&'"95*,(& )!-8&*.'!-#(& ,&5"25-

*,!"#,(& 0565#,'(.)(& )!6,8& #5*595"0(7% T$1:/1/3@%
#!% :)'/1)% 6-,!(% &$6(#$15:(36B% 6$=I% 61:!,:)$6B% .1(%
43,!M#36B% 4:)!(!P% +1"36(#36B@% #!"+$1,#19-%
:/-:-4!#$!% !#/3.$-/3)>4@% (4$=):(-#15% :/1,3&#-A6$%
236$!% C.,!)%)-#/!)/'% (1% (4$1,(=/!+$@%+-"1&% ,-"($-
#3%(%51"#3+%"($16)$1+D%-,!(%#$1-"0-4$1"#$15%"$1/3%
(!.',(1#$!%+$),-.$-/3%43:/=0'5*%5'2%#!%46(1:#3+%
1/!0$1% ,-(4-5'7%8-21% /-% :)'/)-4!I%";'9-H!&-43+$%
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DO ZAPAMIĘTANIA

   Mikrobiota jelitowa, czyli mikroorganizmy przewodu pokar-

mowego, wpływa na szereg aspektów fizjologii człowieka, 

w tym:

- aktywację i dojrzewanie układu odpornościowego 

 oraz regulację odpowiedzi immunologicznej, 

- ochronę organizmu poprzez hamowanie rozwoju 

 bakterii patogennych,

- syntezę witamin (z grupy B, K) oraz enzymów 

 trawiennych, 

- syntezę krótkołańcuchowych kwasów tłuszczowych 

 (SCFA). 

   Skład mikrobioty jelitowej determinuje zdrowie lub choro-

bę gospodarza.

   Ważnym etapem rozwoju mikroflory, a co za tym idzie  

− programowania późniejszego zdrowia, jest okres nowo-

rodkowo-niemowlęcy.

   Nieodpowiednia kolonizacja jelit noworodka związana jest 

z ryzykiem wystąpienia licznych jednostek chorobowych, 

w tym alergii, atopii, martwiczego zapalenia jelit, cukrzycy 

typu 1, otyłości i innych.

   Przywracanie odpowiedniego profilu mikrobioty jelitowej 

za pomocą pre- i probiotyków jest obiecującą strategią tera-

peutyczną w profilaktyce i leczeniu chorób cywilizacyjnych.

mgr Anna Bartnicka

Instytut Mikroekologii
60-129 Poznań, 
ul. Sielska 10

anna.bartnicka@instytut-mikroekologii.pl
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