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Review article

Insight into the role of the microbiome in obesity and type 2 diabetes

Chatvara Areevut*

Department of medicine, Ramathibodi hospital, Mahidol university

ABSTRACT

The worldwide prevalence of obesity and type 2 diabetes has been increasing from 153
to 347 million within 28 years from 1980-2008. In Thailand, the rising prevalence of type 2 diabetes
continues to increase. The recent survey found during 2008-2009, Thai people whose age over 15 years
was diagnosed with diabetes increasing 6.9% per year. The proportion increase in type 2 diabetes is
correlated to the increase prevalence of obesity. Many studies reported that being obesity results in insulin
resistance and further can cause type 2 diabetes in the future. Currently, many researchers discovered the
benefits of good bacteria that reside in human intestine on metabolic disorder. The substance “Butyrate” is
the end product of gut bacteria fermentation. The butyrate substance improves insulin sensitivity, increase
satiety, and enhance the balance of human metabolism. This indicates a potential role of gut bacteria,
particularly butyrate producing bacteria in metabolic improvement. Conclusion, the increase of intestinal
gut good bacteria involve in elevating butyrate production. There are many ways to improve gut good
bacteria population, for example, gastric bypass or diet therapy. However, in nutrition aspect, prebiotic food
choices which contain non-digestible carbohydrate are recommended. When gut bacteria fermented dietary
fiber, butyrate substance is the end-product of the fermentation. High fiber diet has been shown to be

another alternative way for obesity to improve their weight and metabolic function.

Key words: Butyrate, Prebiotic and probiotic, Metabolic disorder

*Corresponding author’s email: chatvara244@yahoo.com

http://www.Nutritionthailand.or.th



30 | ﬁ{ﬁp“ Jorunal of Nutrition Asscociation of Thailand Vol.51, No.2, July-December, 2016

a o 6
UnaNNUInan

-3 a S a
qmﬂizfﬂ%%m E)\‘]Qﬁ%ﬂiﬁﬂ%ﬂ'\\? LAWBBDINIT

1 Aa R U [V
FANITUIBNIILN @lqﬂaaeﬁ&ﬂ%%ﬂ'] El‘[ﬁ'ﬂ DIBUASLUININ
039 m'%géﬁ*

mﬂfv‘mmqﬁma@f ATUUANEAIRATIIINGILIATINITUA YR INIRUNTAAR

UNAAL

[ a 6 v & a d' o n' ¢§/ | 4::‘
ludagtiunugd@nisainisvasdiduivimanusiian 2 nnalantiuuinauwnialu 28 ¥ 1Ry
970 153 a1uan tw 347 suan ﬁm%’uﬂs:mﬂ"lmﬂwummqﬂmaa;&”ﬂarJmemluﬂnlmelvlﬂﬂu

' a & a £ o = = 1 o 1 a nl'
ﬂqwﬂumq 15 ﬂmuvl,ﬂ LNUTWIBYRE 6.9 &Iﬂ']iﬂﬂ‘]:l"]W‘]J'JWﬁ(ﬂﬁ’)%ﬂ'J’]ll‘l!ﬂ’lladiiﬂL‘]J’]ﬁ']']u“ﬁuﬂﬂ 2

A & o o g o v o d a X oA o (Y ' v Aa & a a 4 o 1
PANNYBFNNBDINURIRUNAINLANNIY Y I@]ﬂmwwﬂuﬂqu‘nLﬂuimmuﬁ):nalmn@mamaawgausﬁw:ml%

ulsauiniulwawiang wan mmﬁ%'ﬂﬁm;ﬂ'uvlﬁlﬁﬂ muau‘laﬁﬂmqmﬂsz‘[mﬁm AILUANLIINGGD

mmmmmﬁﬂﬂﬂ@maLumuaﬁéﬁma:msJLﬁumwvl,’s@iaﬁwgﬁuﬂ'ﬁlﬁuﬂizmmﬁamaauumﬁﬁ'm
WU T8I ANENS butyrate s’fiamif:a:ﬁaﬂ%’ﬂmma:awqahmsmuquﬁﬂmai@mzﬂhﬂlﬁl,ﬁna%'u
mm"l:mia‘éwg?zuvlﬁa%u Sﬂﬁv'aﬂ'\ammﬁumimwm@mmi ANNTSHAIEN ST UL AN TTRININIILa %
m‘mmamuaalumsmuqummﬁuﬁﬂﬁiwmﬂ%'ufmmﬁu"l,éﬁ%a%u 817 butyrate 9TI8AIVANLNAN

a sk v = I [ ] o v a A & a a g A o 1 a
Uﬂﬂ‘ﬁNIViﬂN@!a GnaLﬂuﬂ‘iﬂwuamamﬂﬂuwua’mﬂmm’amaawgau BANIMNBRIIVY ITIULANNAINY

LTI AN UL A NI A IRITURZAANITLAAFIIN B WL Ta NIt A%aIRITENAQY ﬂmﬂmagﬂmﬂﬁu

'
A

{ a o v QI/ J v
dszrnsuuafiisenaluniaduainisazinlinasas butyrate [N cL‘LL&J&]:LJa<1'*m<1m‘qun’ﬁ‘mn’nm

A A A P a A A ' PR
mmsnquﬂsz"mﬂsmaaLLUﬂmm"l,@ﬂ@Umummsmmﬂlyga L:uau,mwL‘swaﬂm‘smmsmmﬂlﬂga
' ' L. a AN o A g a ~ ¥ o '
LT N§UBIANT prebiotic KEANAT LAAaaT butyrate Taidudnnisiannilalunisaiuquinninlunga

% I’ a as A o . a A P
AUBBIN LLaza@ﬂ’)’]&lN@ﬂﬂ@]“ﬂa\‘lL%J@]']‘.LIBﬂ%&lsﬁdﬁltu’]vlﬂgﬂﬂia(ﬂ.ﬂ’]'JzL‘]_I’]%'}]'W%ﬁuﬂ‘H 2 "L(yﬂuﬂq@

@aan: a3 Butyrate, w3 lula@nuazlwsluladn, AnuRedndnawenuaindy

*Corresponding author’s email: chatvara244@yahoo.com

http://www.Nutritionthailand.or.th



e d i ) L &
ns@slnmnms 07 51 adusi 2 ieuningian - Sunen 2559 (@) | 31

1N

mafiaad@nisalvaslsaiumanusiian 2
[T wag19u1nand a.q. 1980-2008 17w
Isawmnuanmlandfindu 97n 153 AUAY
\lu 347 fuau SaRutuaudadiuuodlszans
Aidulsadau nafiaruniannazlsnganis
anuRaUnfvasrsuuiauedfuvesieme B
s ldganufadnfuesluduluifon anueu
lafings Lm:mo:ﬁaﬁug‘ﬁu suliuainguas
Tsawnnnu uaslsaunsndandng iu lvawale
Luan

1]
=

fhyiulddunugulsslomivasunafian
" ' « ! | 14 o g
aglmwmum&w AAINTNIANTIY 10 RIBWUE
%\iLﬂ%ﬁ?%?%ﬁuﬁqﬂ‘i‘mﬁﬂ‘mﬂ’i’]ﬁﬁUﬁ%i@ﬂ‘?‘iu
ﬂgawgﬁﬁ wdgnaneaduldlwernuaulade
HRNIENUYBILLATIBNAA 0V UIUNITLHINATTY
= A 1 1 ko
wasnluuyed Fezginadaniizliadau
wazlsaunnann wissusatunuin lsasaud
™ o 6 A c‘ = 2 I
ANURNNUINUNI T YR w LU RIS T wEAEI U
3 P . 1 &
vasdrwrnkuafiSoluniaduenis wananni
N o o = 3 = e
@anmesaslasldninidfoudrouuaiisely
2395zvasnynan lugnudan HadTIng Iy
Julsadn Lm:ﬁLLuﬂﬁ'mmmalmﬁa@gaﬂﬁuﬁ
1 =3 - ﬂl&’ =
aﬂﬂmaawgau@mu uazialnunaInwany
= P = = &
vas3rfdauuafTelunitaduaininfinuindn
. G g A =a 2 o e o a
ad19liR® AN 19Eia” suidunansaiuld
aNURRLILU AT I RGOS LT Lmﬂﬁﬁﬂlunéu
" [ = i o =
Way Bacteroides ﬁmwmﬂuﬂuﬂﬁqmmwm:ﬁ
= o= - .=?’ = a:‘ i zzt,el
wuafiTeriefitludSuimauinnitauidnige
anuHaUnAvauaLa’RTN (metabolic disorder)
o A S a P o
LUANIIENGNHAZNEAETT butyrate  TaTuaINg

ﬂiziwﬁam"mmnlumﬁﬂmmmamqamaa

warueddy lunmansunueuidniiziiadund
nluauafTusiuuafise'lWay Firmicutes
NN S‘fiauuﬂﬁﬁanq’wﬁamﬁ@mﬁ Lipopoly-
saccharide  SuidugsinaliiAan1azdufissgy

o 0 woa & a = 34,5
LR Lmzmlmﬂ@mi@aawga%

anudanzasuuaiisalualddie

Tsauwnvanu

=1 = & s i = ﬂiﬂt
um‘mqauuamumﬂ L‘iﬂ‘i’]@ll%ﬁ']\lﬁil

o

fl
ivelomia mamnlumsﬁwgﬁﬁj’m U LRz

ﬂamﬂqﬂu‘lmmwmﬁuawgu #5804 plant
disaccharide W8 oligosaccharide W30a191374
mniagaﬁia&mmmgﬂﬂayﬁ’amaﬂﬁnﬁhmmﬁu
0917 Wassavnsmaiauniantedn 1§ n
aautanuniodldlng azgnuuefiFeinari
dasunzldnanda dalagurfiasnodu 19w
acetate, propionate, butyrate” 813MLUATIZETA
HRABBNNIAINNITHBEAINLEBINIT AOET
butyrate ﬁam‘:ﬁa&iiumﬁuﬂm%ﬁwﬁ@aw&tu
(short chain fatty acids) &TheNnwaIBNWITY
wudwﬁﬂmauﬂ'ﬁlumimuqm:ﬁuﬁmm N3
PRITRLILETRE LLa:Lﬁmmwjﬁﬂﬁm GUVRTIRE
sty ilavesmafivorwnisudanss Jeeii
e sislus uazdauduunaanasenlitu
walumaduainis™> nsfnmludainanas
WUINAAUUANAIIVITIUIUUAZTRAVD S
LLuﬂﬁL%a's:mw%hm"mua:ﬁgwaamahoLﬁﬂé’f’ﬁﬂ
lasawzuuafiiSelundu Bacteroidetes unz
Firmicutes sﬁaiuwé’qua:ﬁﬁwuaumaq Bacteroidetes
089 UAl Firmicutes tndn 1étnmmenasiiien

= ey ] g
wgnUnannirauuafiiy (germ-free  mice) 10

http://mm.w.Nutritionthailand.or.th



32 ‘ @) Jorunal of Nutrition Asscociation of Thailand Vol.51, No.2, July-December, 2016

naaadlauni13vin fecal microbiota transplantation
(FMT) AammiuuafiGoluganszvasmudmwanls
Lﬁ’wiﬂlwﬁﬂﬂﬁmm%a wu’jm%ﬁﬂ'ﬂﬂmmﬂ‘ga
AewwanudiouuafiGeiwintan g Anw
2IRTIIN LwiLﬁa“Lé’%’mLuaﬁL"’iumﬂﬁ%ﬁmuﬂ’ﬂﬂ
nsulumulusemefifinduie 60% luszaziam
10-14 S waznuindUSinadledwRuduagnenn
WadsuAsununewnislandiouuafiiiy
mnmimaaaﬁauﬁmwLmﬂﬁﬁﬂmﬂ%ﬁzuéaﬁ
a”nmmwwﬁL%'wﬁ@é'ﬁwn*jﬁluﬁ%ﬂﬂma:ﬁm'ﬁ
aranloiuunndu Lﬁa“l‘uﬁumn%uﬁ%:ﬁﬂﬂgj

= a aa 10
anuHaUNGVaILNLaRTY NN

Tagdulddiamannisves  FMT FTRlb
Tun19nTunnduandsu 1gu audTausd
nslandrouuafiedauinsanldiiing
Wiy g 9niEe C.difficile unwnislund§Tus
nIantsinwranldngy Inflammatory bowel
syndrome, gastrointestinal infection Taun174n
wuafdedaialdifialuszuuniadneinis

L

watanluiIas energy balance WRzLRNDNANNK
@ = - wy = & = w41
Twszuuniaduanisinldudsussaw uau
= b - :
anm*&ﬁm&mmau’laﬁa Double-blind randomized
o v q & |
controlled trial” ldiarauuaiiisalugaanszaas
mqmmwﬁua:ﬂﬁmﬁﬂﬁ'gﬂﬂ@ ynlandneliny
1 el ad e = :
nguanldnfinzwaueddanfaung (metabolic
A L=t A =9 -
disorder) Hafildfa lATUNIIRaURLEIVEIBUT AR
ﬂlg 1 3 Qs Qs 8 J’ =
asauadraiuldtalasanzluiransiuiiie wazl
5 e A o e gt A 2 A o
SudnnuafiSenalud ld Aty wananies
= .r_-: ; 1 =loee o s
WUUSHIMMENT  butyrate LRATUaEIARHEIATY
= | [ 5
TasiawizainuuafliSonga Roseburia RS
. A tﬂz = 0 = o= GJ e
Eubacterium halii ﬂLﬂ%ﬂiﬂq&lLLUﬂﬂLiBﬂNa@lﬁ’l‘i

butyrate Ly mbe L@ BINUNAUNUIINIINEG

butyrate a:a@m’luna;;mu‘i*ﬁlmmmﬁmﬁwﬁ'u
: a1213 » & %
nund mﬂﬂmﬂiﬂwmawaammuwu
@]m@iwaauwﬁﬁﬂﬁﬁmﬁﬂ wraziiludinauna
@ a aﬂ:is! =Y =
Tunsilastunazsnunan landanuialn@anis

wenuadtuluawae

a & 4 oa 1 = g
ﬂ'ﬁﬂi?.l.ﬂ%ﬁ'l SABVILNAVINNTTHE ﬂ?.l_aﬂ?l a%ﬂ‘% &l

Twmarduamnszasiialsawinanm

Butyrate, acetate W8 g propionate Lungu
\asiuaneaw (short chain fatty acids) (iaaINMI
dogvasuuafioludldlng anarsemingu
amsanslulaesasnosau niannluea1nis (fiber)
A 2’ 1 ] 1 1 [ a
fdrgasluteneldsuiTndes #awnIe bl

LA | o 2 g =4
gruguinde ldun acetate wazpropionate %
$ramparanTadn lUlfidunasannld butyrate
A [ ¢ o ) o & ' :
Agnas1edn a:mmagmmam"lﬁmw (colonic

i i o v o a o q oo
epithelial  cell) FninAnaanassuldnuimaly
§11&lnn 17 buyrate azgniInanylu
- - ; o R A=
mitochondria T9LU AU IBVBILTANNIARINNEA
o o 4 = &
W9 laaazl acetyl CoA Tillnaninianuas
gyumsunadlunndanasnu lasidngasas
| = o a  a ' 8
Kreb cycle ilanfanasnuliudimadald” 91n
ANTAnEHINUINTL TR I UTTULNIILABEIRT
210817 butyrate az¥inlALialsaineanuIzUy
N9L@UaInIT L% Inflammatory bowel diseases,
Ulcerative colitis, Crohn disease 81inwnlasms
e = o ad 14
T%5uilen1n butyrate 1§30 1A liasdan
1 = =i £y ' o
athdlsAanunalnfians butyrate 1 llgaa3nm
£ ow - =5 = |
Tsanwdaludnsfnwnuiae
Z =l = . =
wananuulafinisdinyndsiaain

v a— . & oA
L“ﬂ’rﬂ]’qﬂ%ﬂ??j NW%HH’]WU’J’] ﬁh&t‘l’lﬂ']%&m@ﬁ'ﬁ

http://www.Nutritionthailand.or.th



butyrate leasad SINAlAFTIINSINUaARIBEN
Fulata aUldd1ms butyrate Aldannisdan
mnloamizesfunidluszuuniadueints
duadansaFanssunldnuimaluszuuniadu
271%138871907N %8N butyrate 3z¥inlviimaln
TUUMALAUEIMI T IUTIUE TITeRunInas
saflun peptide YY (PYY) us2 glucagon like
peptide -1 (GLP-1) %mﬂuﬁj’ﬁudwaaﬂmﬁmaaﬁ
;ﬂuaaﬂuuﬁmuﬂwmmﬁ'u waztiunnlale
NINaUALBIAIAUTAY ¥ PYY, GLP-1 ¥mshil
JussFesznitesuauazmadueims luns
mm;uﬂ%‘mmmmﬂﬁ'ammﬁuﬁﬁ'nmm‘i’aami

5

S5 i L & 3 2
O17NMEARS PYY, GLP-1 dnnaw i]:‘ﬂ']l‘ﬁﬁ&!ad

A

s 4; sa’ P = -
-UE'F!??NE&JVL@%NLT’H% Na“ﬂ@!’l&]m?ﬂaﬂ’]?ﬂ‘ﬂﬂﬂ

d Bala £ 3
swm'mwaﬁuazmmﬂmuqm:@mmmﬂﬁamqa
= 151627 a - | = i
e anwianinNva981 butyrate fa 1an
SEFMIMBaIM B aReIRITIR U= NS
SRR TR INANT Taenistlasnuwmsaiig
S = 1 o
FINEHIULUNNILARENT (endotoxemia) A2
= 2 =1 a =3 1 ﬂi
maUnIRTI A TR ETRaNfiannTUs e g1IA

Zufinealnaluinenie 13w lipopolysaccharide

LPS) 2a9uuUanlIuTRanIuaL (Gram negative)

n

= 1 AJ o 1 J =) =Y

--:315wwmmumwﬂﬂ§mqmaawgau LA
. . & = aa 17 :hl =)
FuAAUNAN LN LB R T Y #aNINH AN
TIEENBINUINENT butyrate aztulsEEnSawly
mrsndadIaalunataueInilas diunasg

5 Ly d
TL2umT intestinal - gluconeogenesis WIRIANATN

. B i ,

“5737N pathway  Wasfaagu ol deauadriu
=uudszamaulany (peripheral nervous
system) SatanmugulildTudsemuannuazdas

wa 18
SRR AT IR AU

ﬁ_r&ﬁﬂ‘sz‘l_ﬂﬁﬁﬁﬂﬂ butyrate

Tumisihdalsadawuaziununushan 2

nsens ludganaass wuingns butyrate

1 12: A’ =
INadanITiNNTBUBITEO Y serotonin LA
serotonin transporter (SERT) Tu Hypothalamus
o . & - = 2
9 serotonin LIugnsFalszanialuquiTes
Hnnn wastSuimarnisniulsemiugildlas
P el o a 19 wel -~
qummgaﬂ"lﬂuﬂ‘mugﬂ'awan 1é8nsann
71 01329Y cerebral SERT anadazialiiialse
o 20 = 2 e a P
g% msansluau lagiaundivendnals
TuUTEMUaI®I TN wa 1w TUS I NN WAR 391
uazluafugadung 6 §Uew 120U hypothalamic

1 é o e

SERT aaadat1aNInds 30% d9anavinldfiuan

& o M
UUAILY

luflagduldinisinmanldlsadan lag
ATRIGANLTENIN n1THA RN lE (bariatric
surgery Roux-en-Y gastric bypass : RYGB) G?id
MIdALULRI T EaN T Tsaus i winaan
sawinlefe 50% MTHndazTIEAa RTINS
TBIMIAUNILANIYNQATNVBIRITATNTT
“Lﬁ';j’ﬂwém‘%wﬁu wasmIrdawuIgaeiinag
mauauaa@iaﬁwgﬁuaﬁu FraanNuFLIdans
Aalsawvnuuazlsamla® wazwuinnisiiea
wuuflezgioifinsedy serotonin ldangas”
uanmﬂi{ﬁ'\iﬁaaﬂ%’umguuﬁ@dmmmqﬁuﬁiﬁ
luniadusinisnsannnisans luanuas
Fainaaas’ ﬁmﬁﬁﬂmﬁﬁ’]Lmqmm‘s:mamﬁ
HI%N1THIAALLUY RYGB miﬁluw%ﬁﬂu
Tsauanau Naﬁ”l@?ﬁawhgﬁﬂuhmmmmﬁ
dninanag uazimaennmyianaussludud

& 3 A a L. S 24
TUHATBNNUUNTITHNRARTT butyrate LWHAUAIY

http://www.Nutritionthailand.or.th



i
34 \ ffi};\ Jorunal of Nutrition Asscociation of Thailand Vol.51, No.2, July-December, 2016

=] LT = X
Femanvnsgyledn mainduysians butyrate

ARINITHIAALLL RYGB ﬁwamﬂuﬂﬁmuﬁu

[
=

ad wet = = S
wanuaaTulRaIN A ARINTNANTH U WINUDU
dﬂ%"’umumaagaw"Jﬁﬁlummﬁummmazms
butyrate ﬂmw'iamimurﬂqmmnmNmtymmﬁwma

waz o

= - Aﬂ_ s 34
. 7%e2aaEIRInIsNaNana

WaNUaaTH I

Naa21%17 Prebiotics faa1unTanlu-
A 1 £ '] =
laesanlaldgndenlasewlodluszuumadn
.2[ i o i - =
avnsuazamsn bl ldgndasazi@uniy 1aauds
sldlnguazazgndeslanadunidludldlngus
Y | A A o a
#gnnistaspasuuafiie A nialadusia
81U (short chain fatty acids) (W &173 butyrate
= v e gl
Hssmaifigmuszlamiagioann a13amns
#%nnlogs 1w inulin,  fructooligosaccharide,
galacto-oligosaccharide, pectin, guar gum, beta
glucan  furnlunouialng nawdes niaw
wa'ldlss uadilla 0261 aauas 02ded 4

a  w

wazanuilslida® 41118a d1aunfiad gnidey

- =y ' (21

3 = o o
dannafiad1sg 1w uiaalad azi Anlaw
Hudu 70 walddendnn Snnlegs tuemns
@ e s Ao o o i o A o =
IruuuafSefalus 18 theldnaansa ludusia
g pe 3
s8d LW 813 butyrate anwsnimnloganani

rtrniRugasgInvaduuafiForiiadlungdy

" L i A L J =
Bifidobacteria, Lactobacilli luvaenadaswiin

oo o g T o e
a1n1IN N“Lmuu@w:mlwﬂim wLuaLIenay

3

Ganaanas ueandulliRuuuefFungulid 1w
o | 1 A’ a v =
gram negative WuANLILNEG N azvinldifia
uAnnIEaE TAElLs AdaNalRLinau
faundvasuinnisuaueddy ndnulas
o il c? L5 A:I
mMyiEIs I INaNH i ldwguluainisng
o AN v = R T L
“qugalwht naflefa USunnuaniizananay
Tiaaasunniniiouanwnsna ludugs (high fat diet)

] ' = 25
LWEIBETNLAED

4 § i kel a i
a1n1indasdlunda prebiotic leu
= w = &
Fructans 24U5znaudausnslnausaeilsaaad
ﬁﬂmawgﬂlma S adanw I ua s FwILAazE?
Saudaduwusy glycosidic linkages [3-(2-1) e
s 2 LA el .
Asisaunurasnusz i lwanlodlusenie
1 I -=h’L Qe a £n
wusdldmunindossns amih aaevin A ans
[ ; 1 15 = = ] k5 i
mamgﬂmaummgmmﬂuaﬂa nda Fructans

isznavai;

1. Fructooligosaccharide AsulTy adlw

= 3 :’ A o
ﬂLLﬁnﬂﬂ’ﬂ‘a‘@ﬂ‘i:M’lm 2-4 FUVBIVIARLTENNT

2. Oligofructosaccharide &1 o laiuns

AN TaNdanis 2-10 818

. = = 3 2 A
3. Inulin Na”lﬂIWﬂLL‘ﬁﬂﬂ’]ulﬁ@}N’tL’ﬂﬂiJﬂ'ﬂﬂ%

2-60 81y

http://www.Nutritionthailand.or.th



| ) i
s@rslnzuims U9 51 adud 2 ihaunangias - Suaes 2559 @ [ 35

| e ¥ 26
A1379 memmwangmﬁm Fructans &9

waulng)
“"TW‘IWL’F'] B3l . 9.0-15 3.6-6.4
. 0.3-0.7 | 0.3-0.7 o
LLﬂG?:ﬁﬁ 1.0-4.0 " 1.0-4.0
STRRItT] ' 05-1.0 0.5-1.0
J—— 19.441.0 ' 5.2+0.04
WaaLLe-d 8”.'9:1:0.8 5.0+0.5 il

=l e,

= = = a
4, F17NA6® Tslamautaiduiduly

9

fazauil WessaudiuaiansnesndinLieg

B

#AAFINNITNA ATz R i lumsiuey
#3198 swumsinafuunle weihis, du,

unTan, /39, wns, way, 8, FABLUET TUHTY,

= 2 = = = =
ueIn, ﬂJW’JIWﬂ, ﬂfaﬂiﬂﬂ, LUARAIT, Lmﬁﬂﬁﬂﬂﬂ\'j,

MUALIW, saNaud Liudu

L4 ] =
5. Lﬂﬂﬁﬂﬁltﬂ% Lﬂ%ﬁ??ﬂ?ﬂﬂiﬂwﬁ@ﬁ?a

'
=1

& al oo 2 a
FUVAIUIIRN LI BIGanwLT sy IG]EJL“J‘JE%JT]WH
(1.3) B-D glucosidic linkage %38 (1,3)(1,4) 189

% <l e > ;
FEUFIaN L TaNRaNY ﬁ??LH@Wﬂ@LLﬂ%ﬂ:QﬂUQU

Y = g

weafunTduazli®ns butyrate EISLUAINgUAL
=4 =l £ @ v k5 g 5 A o oee oA
Sunlubad 113180 d1aunfiad Tamasyie

HTATENALAA 1Tu shitake,  reishi @1W I8 Had

J
2

0267 MIUed 2887 Wudu

&l

= =l P

6. Xanthane gum (Jumalndusanlsdn

) aa a 2

SITNNNUUANLIBTE Xanthomonas Compestris

o o = A w a o \

L;UﬂﬂL‘mmga.lw,'i.luLLUﬂﬂﬁﬂwa‘iN@]@@’muNﬂ LD
= ol - 2 - =

U38AA17 NT2RANUR AannIzndn wazenlul@en

819 817 xanthane gum HazdansneniieIniie

- 3 a 2
muawlﬂuq@mﬁﬂﬁmamﬁ VI ANTHEAS

880 To waslotise AdasnsnnuTulsawng

7. Guar gum Wunmnlafleanwaaids
Huundavasdulofiszaoin lassadsvoanany
2210w galactomannose  Guoiilulndusaarlad
outuszninoiienauuuluauazniuanlas
amsudAvaInInuazdalruinfisaviia
lugamnnnisvemiszldlunsinlofise ses

‘w'%aﬂ;ﬂ Ve

8. Hemicellulose WUN NS LTRUDIN D

ﬂﬁﬁawaﬂmaqm:ﬁm@i anwuuy B-D (1,4)

lucosidic linkages N3 3p9d220luLaNaTE
g g J

a o

ﬂmﬂnumn‘émﬁ'maaLﬁ’ulmsﬁaglaa W3
Asmumaililguaut@scareinlduinnd
@uloiraglag wosnluaudfanudasngg uas

LWRATYAY LHueu

NANB1M1T Probiotic Ana1n137

= |

UsznaudlrsuuafiSuriaare 19w lotfisa

N
P o aa s o

; B
PEUSIEHe! LLﬁNU‘EIﬂﬂ@T@GLﬁ aNVIUNAUIAIF WD E

2

http://www.Nutritionthailand.or.th



y
36 l @f‘“\ Jorunal of Nutrition Asscociation of Thailand Vol.51, No.2, July-December, 2016

' :%‘u.- = :’ = 1 s
LW?‘I:E]’W'I'!?L‘P%EQ”I%EJHSJuﬁﬂﬂﬂﬂ‘iﬂqmﬂE]%“li']{l%’d
@ o = 1 [ J & o =
ﬂ’]&]ﬂ'ﬁ‘i_l'ﬂﬂﬂﬂ']“ﬁ’]ﬂ%ﬂﬁimL'V]E‘]’]%Lﬂ%'ﬂ'izﬁﬂ naz

g o

mmﬁ'uguqunﬂﬁ%wmﬂ iRuauud sl
AN ARSI aanzAnuRaUn@YeITEUY
wauaddy vildifinnuauaaueanaeaw
Lﬁumwj?én‘lwiamw'ﬁu dwanuhdaBugiu

SeteaanTialsatunrIwle

o eda

ﬁ]:;ﬁquaumﬂmiumaLﬁummm%’w

'
=

Qmﬂ‘sz'[um'imﬂmm‘ia'iflamui@]maww:amwa
draanlNialnfvasszuULNaIuafTY
. é o L Y 1
(metabolic  syndrome) F9asvinlwifialyasiag
1 s i B A’ G
viu Tsadau lsainau lsevala unanaild
3‘ 1 A e a 1]
AREUARALHDNIEIIY walvianudlaadne
o | [ & o e
Andafuiunalnnisdinensesuuafizelunis
Li’ﬂﬂﬂhﬂ’Lﬁ’Lﬁ@mwamqmaawé’wm s
3 o o = a ik
AUAUINTAN WAzAILANANNEY F31laauLAa
= @ "o e =
azifluauniifazsidudnniadennialunig
ity lzadau uazilosiumsifialsaiunnin

Tuaune

LlaN§1581989

. Ley RE, et al. Obesity alters gut microbial

ecology. Proc Natl Acad Sci USA 2005;
102:11070-5.

_ Vrieze A, Van Nood E, Holleman F, et al,

Transfer of intestinal microbiota from
lean donors increase insulin sensitivity
in individuals with metabolic syndrome.

Gastroenterology 2012; 143:913-6.e7.

. Ley RE, Turnbaugh PJ, Klein S, Gordon Jl.

Microbial ecology: Human gut microbes
associated with obesity. Nature 2006; 444:
1022-3.

. Qin J, et al. A metagenome-wide association

study of gut microbiota in type 2 diabetes.

Nature 2012; 490:55-60.

. Karlsson FH, et al. Gut metanome in

European women with normal, impaired
and diabetic glucose control. Nature 2013;

498:99-103.

. Topping DL, Clifton PM. Short-chain fatty

acids and human colonic function: Roles of
resistant starch and nonstarch polysac-

charides. Physiol Rev 2001; 81:1031-64.

http://www.Nutritionthailand.or.th



' ] A
M3aslnzuinis 09 51 adud 2 ifaunsngias - sunen 2559 G ‘ 37

7. Gao Z, et al. Butyrate improves insulin

sensitivity and increases energy expenditure

in mice. Diabetes 2009; 58(7):1509-17.

. Donohoe DR, Garge N, Zhang X, et al. The
microbiome and butyrate regulate energy
metabolism and autophagy in the
mammalian colon. Cell Metab 2011; 13:

517-26.

9. Heini AF, et al. Effect of hydrolyzed guar fiber

on fasting and postprandial satiety and satiety
hormone: A double-blind, placebo-controlled
trial during controlled weight loss. Int J Obes

Relat Metab Disord 1998; 22: 906-9.

10. Backhed F, Ding H, Wang T, et al. The

gut microbiota as an environmental factor
that regulates fat storage. Proc Natl Acad

Sci USA 2004; 101:15718-23.

. Van Nood E, Vrieze A, Nieuwdorp M, et
al. Duodenal infusion of donor feces for
recurrent Clostridium difficile. N Engl J

Med 2013; 368: 407-15.

2. Vrieze A, Van Nood E, Holleman F, et al.
Transfer of intestinal microbiota from lean
donors increases insulin sensitivity in
with  metabolic

individuals syndrome.

Gastroenterology 2012; 143: 913-6.e7.

13.

14.

Kootte Rs, Vrieze A, Holleman F, et al.
The therapeutic potential of manipulating
gut microbiota in obesity and type 2
diabetes mellitus. Diabetes Obes Metab

2012; 14: 112-20.

Di Sabatino A, Morera R, Ciccocioppo R,
et al. Oral butyrate for mildly to moderately
active Crohn's disease. Aliment Pharmacol

Ther 2005; 22: 789-94.

15. Yadav, Lee JH, Lloyd J, Walter P, Rane

SG. Beneficial metabolic effects of a

probiotic via butyrate induced GLP-1

secretion. J Bio Chem 2013; 288:

25088-97.

16. Cani PD, et al. Gut microbiota fementation

1.

18.

of prebiotics increase satietogenic and

incretin gut peptide production with
consequences for appetite sensation and
glucose response after a meal. Am J

Clin Nutr 2009; 90: 1236-43.

Wellen KE, Hotamisligil GS. Inflammation,
stress, and diabetes. J Clin Invest 2005;

115: 1111-1119.

Delaere F, Duchampt A, Mounien L, etal.
The role of sodium-coupled glucose
co-transporter 3 in the satiety effect
of portal glucose sensing. Mol Metab

2012; 2: 47-53.

http://www.Nutritionthailand.or.th



38 l {é‘) Jorunal of Nutrition Asscociation of Thailand Vol.51, No.2, July-December, 2016

19.

20.

217,

22.

23.

Simansky KJ. Seratonergic control of
the organization of feeding and satiety.

Behav Brain Res 1996; 73: 37-42.

Ratner C, Ettrup A, Bueter M, et al
Cerebral markers of serotonergic system
in rat models of obesity and after
Roux-en-Y gastric bypass. Obesity (Silver

Spring) 2012; 20: 2133-41.

Koopman, K.E., et al. Diet -induced
changes Iin the lean brain: Hypercaloric
high-fat-high-sugar snacking decreases
serotonin transporters in human hypo-
Molecular metabolism

thalamic region.

2013; 2: 417-22.

Sjostrom L, Lindroos A-K, Peltonen M, et

al. Swedish Obese Subjects Study
Scientific Group. Lifestyle, diabetes and
cardicvascular risk factors 10 years after
bariatric surgery. N Engl J Med 2004,

351: 2683-93.

Zhang H, DiBaise JK, Zuccolo A, et al.
Human gut microbiota in obesity and after
gastric bypass. Proc Natl Acad Sci USA;
2009; 106: 2365-70.

24,

25.

26.

27,

Furet J-P, Kong L-C, Tap J, et al

Differential adaptation of human gut

microbiota to bariatric surgery-induced
weight loss: Links with metabolic and
lowgrade inflammation markers. Diabetes

2010; 59: 3049-57.

Cani PD, Neyrinck AM, Fava F, et al.
Selective increase of bifidobacteria in gut
microflora improve high-fat-diet-induced
diabetes in mice through a mechanism

assaociated with endotoxemia. Diabetologia

2007; 50: 2374-83.

Judprasong K, et al. Investigation of Thai
plants as potential sources of fructans
and Inulin mainfraction. J Food Comp

Anal, 2011; 24(4-5): 642-9.

Hanusch-Enserer U, et al. News in gut-
brain communication: A role of peptide YY
(PYY) in human obesity and following
bariatric surgery. Eur J Clin Invest 2005;
35: 425-30

http://www.Nutritionthailand.or.th





