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Abstract

Background: Obesity, The Most Common Health Problem, Can Result In The Incidence Of Many
Chronic Diseases. Genetic And Environmental Factors Can Affect Its Incidence. Differences In The
Population Of Gut Microbiota In Lean And Obese Subjects And Interaction Between Them, Has Led To
A Field Of Investigation About The Effects Of Intestinal Microbiota In The Obesity Occurrence. In The
Other Hand, The Use Of Functional Foods Has Been Shown Positive Effects In The Prevention Of
Obesity. This Study Was Aimed To Assess The Differences Between Gut Microbiota In Obese And
Normal People, Their Roles In Energy Homeostasis And The Mechanisms Of Probiotics And Prebiotics
In The Management Of Obesity.

Materials and Methods: All Articles Indexed In The Valid Scientific Data Bases Published
Between 2000 And 2014 Were Searched And Reviewed Using Probiotics, Prebiotics, Obesity And Gut
Microbiota As Key Words And Results Were Examined.

Results: A Group Of Gut Microbiota Facilitates Energy Extraction From The Diet That Results In
Fat Storage In Adipose Tissues. Bacteroidetes As A Residing Bacterial In The Gut Is In Fewer Amount,
Inversely, Firmicutes As Another Residing Bacterial Is In Higher Amount In Obese People, And It
Changed In Lean Individuals, Inversely. Differences In The Extraction Of Energy In Subjects Were
Attributed To Differences In The Composition In Gut Microbiota. Archaea Species That Resident In The
Gut Involved In Energy Homeostasis Through Increasing The Ability Of Fermentation, Electron
Production And Removing The Energy. In Addition To, The Probiotic And Prebiotic Supplements Have
Roles In The Prevention Of Obesity Via Stimulating The Growth Of Beneficial Bacteria, Production Of
Short Chain Fatty Acids, Modulating The Secretion Of Hormones Involved In Energy Homeostasis.

Conclusion: Further Studies Are Needed To Identify The Specific Probiotic Bacteria And Other
Effective Functional Foods In Management Of Obesity.

Keywords: Probiotics, Prebiotics, Obesity, Intestinal Microbiota

*Corresponding Author:

Address: Department Of Health Education And Promotion School Of Health, Tabriz University Of Medical
Sciences, Tabriz, Iran

Email: Shokrvash@Tbzmed.Ac.Ir

18



STl Sy ple oKl 2a s ole dlons s dlis
IA=YZ NP ,5T (30 by opled) 8 oyl VY Jlo
Sy oo i 9 0ligs (53990 9 Sl 93 (81009 (Sl gng Kao i
S G e 00 SFWE R 9 S RI R

9 g (Ol Jgled 33e galy AY M eliy alg> b

O gl Sy 95 g&)’i (}LG A&J\:‘&Mb Sl 4:.:.«5‘41.3&5): L;“.&‘.k@{a}lﬁ -U:)‘wu)l; S il =)
[)\J.i\gj'.i}:}'Lﬁﬂﬁﬁ(,&b&i&\b‘&ﬁﬁb&%wtqwC}lﬁsmébf:éﬁbi}\éf"
o‘)ﬂ“)z’.}f’")i},ﬁ éﬁt};C}LGA@J\:‘&U&@W)C}lﬁa);‘)\:‘%bf\‘

Ol 38 e (S e ol (Zadlw Uiyl 5 5 paT 05,5 5lslinl ¥

/PN 2 a0 AY0/) 23l 55 56

oS

ANyt o0 Saslen 3l G0l S Sl win) (Mg S 0 Sl Olye 4 Sl 1A g dluo
byl & oo dodl o 48yl 93 bl a9 g 1Y 23l L Gl 3,81 (glodg (sUgg Sn 5> glis 31 il e
3 ool 3 Byl el 0n3)S (Bl jon 3 gledg) SUamgSee Sl pogad > Slhd sl
sl Ly ol ddllne Cin Whodls ol LBly ) 6pS b 0 ceshe gl iadgul lid (cla JaSa
5 Sisman SreSe Sl puille 5 55l jlugen 53 ol 18 «gole A3 L 3ly o3 LSl Conex
D9 (Bl xS 2 Ssmsn

B Yere Jlo il ine oMbl Lole slaolSal )3 osd co @Vl aled 550 alllas (il 55 W gy g 3lgo
B o 290 Wl @l 5 @il «slods) SUsmgsSen 5 (Bl «Sismcs i «Sigman laojly 35 L YI¥
ch S

leige 0335 (2 <l 1) ol 5 et ) (2138 S5 Sl 50 gl il cglodg) (SUsmg e 5] (ot T8l
oS pEY 3] ) g Wytde (n59See b g S (didng Sl sl S led (Bl 33l (glodgy (SLgmg)Sen )
Archaea 45 cla oSl cul slodgy Holdg,Sue cuS 5 )3 Solis 4 bgsye (65,31 zlyscinl )3 glds il o
o 9 Log S g ean LB e lady Blody pesd cablB g LI (RIBIL G 03 bazme 3 (S
©39) Jubo glags Sl M) o 25 b (Sgmisn Ol 5 S (0 B (551 jlwgen ) oyt 3 551 025
s (A (Bl 1 (635 G K9y ) ()5S slagygergn b5 s g s olsS g sladel Mg Sl
odgul B Gl plo g (Ssmgn s Sl (ol cdiss alolis b blijl (g ynt Slalllas 35 5 d2eil
235 (o ey (b 5l (615 iy polaie

1039y SUgigySem (B SIS 1645 3l

Codl W5yl g ui'l)}aT o}; (bl oUS il 35 ;s-<;“f. ug":'}’- r}lﬁ o&sls 3 :J’M Gv\'nﬁi’s *
Email: Shokrvash@Tbzmed.ac.ir



OLCon 9 &Kl 4195 b

e 2 oligs (53950 9 St 38 (51039 SUigw o

(glossy JUb gl Gladshe L 5 s, dacdy Sl
A a5 Lol e SL peaw 5l Cailes
5 ey o 5o o 5 ppbadS 5 ISTLE
O3 0dge 15 Ol 53T 3 6,8 i

33 53 Gloagy Sl Sl deys A=A
laisy SL)  Bacteroidetes- iy SL asls

s ( (Prevotella) WM<, 5 (Bacteroides)

((Peptostreptococcus) S s s ol s20) ad e b
S S 5 5 «((Clostridium) o3k S
s (Lactobacillus) 5wl Sy (Enterococcus)
Ll & 515 ( (Ruminococcus) s S sS sies,
bl SLeST wsls g5 ol 0 ede
(Proteobacteria) b =L 455 5 s(Actinobacteria)
S e LS5 1) egy Lo Sl slag STL s
Comer S 5 S5 S e e
SUss,So0 (S hs com  Olgon Slos) Sy S
Candy 5 035y ks 55 i Olje S 5 Sl
O O jr 55 Oloe opl 51 4 3505 0501 5 3 (gl i
Sl OT 1 S dalss 0Vl (6 e p
o3l o 5l (S5 dlo sl 53 0Ll glos sy 6 s s Son
shaw Bl 5131 3 & Conl 0dd 0303 LIS (V)34 o0
5 FeS o3y Lame 53 Sl sy SL Glag ST
S el o s ol Gl i w5 3 sl ST
03 e ONAEL o o S 2V 131 s S5 ol
5 Sl 4 e b S ST i Bl 31
osb w Msp b b s SL sl 51 s 8 5
Sl Slaws 3 s b S Cl JYL (s sne
025 W s 0928 0 S o ) W03
S S a5 sy Yl aite L3S
S B I a te e > e lSL (o 55
dol 5 Sn p S S gl 238 o Bl 513 s
OO LS o fagnd 1y | 2 s 31 (55

Cledl Ol 4 sl Ceslie 5 (Sl
ORaphge 8 55 ol ey et

4oio

O pan 5 Z8 5 Sl pts daly 4 Sl
g 0% > o OT (b o5 35 sl 655
SL5ES 5o gl S o 5 mls Solen onl bl o0
Shyls 5 Bl 313 (DNl arw g b 53 5 4Bl dnw g
SLles O e S len 4l s 055 Bl
s gl S slie o Jaes (SLAOL 2 (ghlew ¢ Gy e - K
WS O )L O GRIP Y ks s
Lo 4uS” Glas o c o SO o ¢5)3,LL (o
m.lfugmdb):.(v)mmﬂzﬁgﬁﬁ)
Gb on s Sl @l BB 05s 8Ll 5 S g et
JLE )5 35 0aloV/F Sl Clig Oljle sla LT
g a0 o U L8 Ogdes Frv 5 (YL 5 JLND)
b oS 25000 smibe 5 Mg Sl 5 055 Sl 4 Sl
O3y 0Ll Glls 35 0o Y¥ @ slaws cpl Y010 Jle
23 55 0lpl 53 AL Rl Blar 58 58 Ogdee Vit
YY OU) 31 doya YY/O 5 Ol o 51 doyn V270 Y2V Jla
(PLisg Sl J YO U

S e belse @) ol sl esdhe
S8 5 dre slge b IS slalds 3L 5o dher
25 S Sl zals gLl Gla gz 5 03l (slaus
S L) S 5 Gew SHIL iyl Sty Sl Sy
oshe (9133 8 o 5Ky Jasme Jolse 2 (530!
5 ST el IG5 Ol G S felge
53703 KIS o 55 s STL 5 W)l g1l L agrl e
LUyl Calbes Sldllas ) sl adls 28 Sl
QLlosls OLis Glossy U gms Soo 5 Bl o 14 b s>
A

o5l 5 dde o SL Ol e3s, o
2esde closg) Gbgms Son e oSl Oyl
S gatate (S5 5 5 B o35, 3L Dl Lais
gl pud plie 53 S8 5 (al s fii aler
Few@Me w5y 53 s 0w Sl 4

u..l:- Lr.,é_h J{E J:G &51‘"1"9 .3‘).4 gL cLh&:al;'ij

N IFAF 53T A o5l oy Jlo w3l (Kb 3 pole oSS (g oole dbme



OLCon 9 &Kl 4195 b

e 2 oligs (53950 9 St 38 (51039 SUigw o

SHONAzEl ol glde Sl s T e Sl oy sV
slge 518550 dsl ys ez 6%‘...;&» oA dhex
039y 3l b ) g Ol Rl 4 OS5 e ol
o5 ,S 53 aauly L Obse 55 A4S 53 gr i Sl
(Carbohydrate Response Lﬁ.\l,im S Sy
s Element-Binding Protein Type)CHREBP
Liver Sterol Response Element- SREBP-1
» s b3 Ll Binding Protein Typl)
ks Wl o gesT 5586 el L s slacil
(Fasting-Ineuced ~ Adipocyte  Saw S  Luy
S Oz sladl Od> i3l ¢ Factor-FIAF
s Sl el (Olsmg,n 5 Ol (b)) Lo
Bl 55 Ok i cpin BB 5 sl L L
(Adenosine  cJled 2@l 5 o 3L ol il
Monophosphate-Activated Protein
o bl O sl s Js5 Kinas) AMPAK

083505 0,31 glosg) slacss Son 51 258 Lwy
 PPART 3 LY o555 5d Sl olas FIAF
Sl 3T oaiS U8 sboj Ol s dnlBl 86 Olge
bosst JlasudS e 03 o r sladl O pmlitS]

()l e Jlasl
G591 Shwgon 33 (51089 (SUgng Suo uid
(S s St e S
Ll Kb b oLl o35, i 6%“9\?)1,,@
633y 33 38 Ol ouS Uy Archaea «& lag S
Methanobrevibacter g7 ¢15l o 51 45 Azs Sl
ool s 4 r.HM sl 51y dsys o YL Smithii
WkArchaea (sl o s, SL Ao V) Sl osls
i Sl 5 o GBI L gl Sl (Sl e o
Cole Sl Gl el B 2 s,
Jos )1y s sla i1y ol slesssT 5 5 03a04a
sl oy S oke S5 ¢ las 53 .55
02l o e S G5 5 easel Ay
Methaobrevibactenr glas 8 Oluil i 1S oSaws

&5 Sl oy Ojsyde LS &S dmes SLe Archaea

LS i 03 Bl impr losss sl S
B S U= B R P
e 45 544 (Lipopolysaccaride-LPS)
)35‘5’iiii)b”“{“-’w)-’fbgﬁ(f&h&fﬂe
SIpbe Glasiles 5 ol stul s pos 55 oyl
Sl b g sl s Al e Jos T 51 U
s 029y S0 L ol e sl s
G2E) LSl Camer 5 BIBI L T 008
OT 5 dlas ol 53 (Wdas o s |y (Ll L sy
) Lo o GlapuslSa 5 (glossy (SUsms Soo 2 G s
2 Tl 5 (B> M8 sl 5 651 Jlamal )
S Gluds sla,Kaly ol ea 4 (55 Sk gen
5 (S 5 Ssmin b eSe)
O o 3se 1y Bl Sa e 5 (Sledsy (SU s S

.V.:.hb

b w9y 93Mg0
s b SVlie aled (gys,e Alae opl o
Sl b e Sl e Gl s ods
S a4 basgazme 55 05,5 s5dee L) PubMed
5! «Google Scholar s Web of Science (Medline
WS s e Bl el LS LYNF LY e cladle
6T b 5 o Gloogs SUsmsSor 5 ST n

A3 8 &yl 5 oy

sl
I &5 Jlamiwl 55 S1089) Sbgng Sae (o
A

2 Sleagy oy Ko Sdpke
5 o3ls lodes B glde sl 16550 Jlaml
il (Bl 42,5 0 s ol (S LT 51 25 5
Loodd adis gla e 53 o5 Wisls 0las 0l 5 oS
(glongy 9 S 8B (gla go L aulin 3 (Jseme 05

L-L.é)b?v hbg&ﬁ)‘@jwjb?'ﬁ)-l{&ﬁ)‘m

" IPAX 53T A ool s Jlo x5l (35, pole olSils g gale dbmo



OHCod 9 <y 4195 b

e 20695 (53950 9 catdl 30 (51039 Sbgwg e i

¢SS olse 4 |, Bacteroidetes Thetaiotaomicron
5 eer B s Glda s S oS o ) sl Uiy ST,
30303 515 56 S | e 5 (55 £l el 8 g
Yzl ol by (MNAS o Wl 2 (6551 Sl gan s
¢S 0l se 4 Methanobrevibacters Mithii I ssliz!
Bl 33 g (55 D S sl Sles )
SUsus,See LBV lssel aph dls ke il

a0 Ol (65 ) (65l gom 5315 (Glosy,

bodsleie O pae 085S 53 by Dbl 5 Ol s
(Methaobrevibacter Lu g by O5s,ds Cod>
4 Ol s Dbl g S e ST Sl OIS
0855 Wil sbdsle Gl 5 e e Olss
Bacteria- o aaly ol sy Ylaz=l Al oo Sl
SV sl s Jle=zul 45 (Archaeca
awllas (YDLEL oo eln LB S s,
ny als ol Jgele
e p2lee Methanobrevibactersmithii

a5 53

lod9y SUgmg S

o5y sl Sl b yess
s JB,8

S—"

o5 5l 30l sl Sl il
AMPK =i sl o FIAF LS 1o

ool 5 by Slagise 03 Al38
7255 0655 oz

\\=’J

l

30 Sl s 053 g 0y

SRl i gilin i l381
sz dl

G055 5 e lanS s sl il

05 5o sleay Bl (b s ok Sl
oy sl sz ably b

oS 2l oy 3 Rl
S e 99 B2k

L T~

Sl 9 901y 81039, SUgmg e ki (Jloin] (S pawnilRo Y 515505

Ry G W VR JUIIPL IS PR
Olse & iy 0> eSSy LSS ms s 208
K ws) 95 s b L ocdies gl 3 glalde
ol bl 28T Sl ol b e Slos s
Sl )y 4 DLS 5l (e pad (B

SESEPIER e

Olgie 4 BeCignS ¢ 9 BaSigug ¢ 3 ookl

buze 58 Tl (29,50 Curer ouis” hod
S Olyd 38 089,

(Sl Sap Ol S Gl Sy e

Sl god a5 (6l Ol e (S ot 1 65 e

Sde SYsb bl S Ol s Jlesl L &S il 0 6550

Y TFAF 53T A oslads ouis Jlo (50l (Ko pade ol£li1s (ARgj (oale oo



OLCon 9 &Kl 4195 b

e 2 oligs (53950 9 St 38 (51039 SUigw o

Ll Jots Bl s 50 ep 035y 53 oSl STsddy
e N GE s kS L8l Gl e s el
> MI3-4 Shsais oL S cba S S sl ol
S I s edd 05y SaIBl a4 e Bl sla i
(250 L3l b gl 53 055 SR8 & s LO6-5
Olpe & Ly o2 LO6-S cnlply i o 5l (2
a5 3550 055 JAS 5 (SSamsn Slss 4SS
Sopas 39 8l 1 51 G Eott r W05,E 15
Olalles 4 5L caolul Cudlw 3 (NH5b 4 5 (550
ESenlys LS sms 5 4 55500 L pal (3 ol (6 2
s o JolST sb )03 slaos S
S22 BT S8 g betigns n

S, S L SISOl yn S eSS ps
Sl S ghe o dnen eda JB 2 (o))
ko 5l ke Ls%-mj\f)bﬁ:ﬂ iy g ey SIS
ol s I skl gSY s SThsdds
GUsus Se oS 5 5 sl s L LUy olS 5
b st Blds S Jee ol b oS Wls 1y gloss,
g a8 IS5 5 5 o gl S e Jles!
2 T Gl us S S sz eSS s
Ol 03 903 Lo 5 e [y pulldmn 4 55 ) gladls

5 odae kel L5 51 L 3 eSS s
Sb by sdd Gl Sl eng) bl Sl
gl il e s Sl Wy, JalS s ks
S5y Sn 53 S Ugddy i 2l 5l el SLS 5
& e S puis b b g 4085 5 8 o sl
5 e LU & 038 b ST lsdy a8 il
5 S ke sse Sl L Gl
Dl S s 5 il S ke lenS 55!
DS 5 e 3 ged b ) LBl 5 (o2 3L e
s S S el W5 4 e (Sse
oLS 5 .53 5 o (Short Chain Fatty Acid-SCFA)
RIPl 5 s, Glas ST dd, K b (S s

Loy )18 hosmse mhs fis el SCFA

S 20 BT S8 9 beigns

e ok Sl S eSS
S olis 53 e Djse 3 &S A oI5k
Slalas 035 805,05 Ol e M (53L 5 (seate ol I
&b S umstf)lbi,ﬂ ol ke I b
Cakibes b caanss Oloys 53 Calzes Lgum;&ﬁ
(o3 7S o T S 5T S5l gl e
Ol Bae — B bl 5 IS SV
LY Llesls

S g el S Cal esls ol Olallas
1 G g SR e Sl D1 E 558
do> I Lactobacillus Rhamnosus  .(Y.. Y¥)
ol Wy olly & Sl ongy 53 oSl die slags STL
3 s e M w5 3L o sl
PLO0 STy ojae o5 dishy ol 0L
4 e caad A Sl da dse s Lo Rhamnosus
O3k (o 8L Gladshe ojl0l 2alSy 05y 2als
2 033 R She & s 8 (I il sl
4 Cons U gho sluws 5 2ol bdas b o > 8L
S WS slgiiy Olases pl A Ol ad g o5l
SLALEE ol Gl s DI 5 e
RNA oLy 5 Ssl Wl & bsye Y|
gl A OLL e b g S3L s Olesely
2503 andllas 4 55 5 0358 ety Ol 53 & g5

S 5o 5 Sn O 5 e Sl Slllas s
058  sbe,SL ol Wl sl (slesy
s (6T 605 51 gledules &S 55 Orthologous
Smitlii (Pl Ol oS Ay
o) 3 S 5 Olge 4 Methanobrevibacter
Sslspy AT s Gl 58T eSS Ol 4 oS
Bl 313l 039y )3 s I ol glaes; 5T 5 51 (551
Oke oS Uy ol oduled (6 STL opl oLl o
3153 OT Ol 457 ol a3l Ol 5 Sl Sludl 039,

G SLES gy Sl 28 2Y sl 3l 4 o Gl

o IPAX 53T A ool s Jlo x5l (35, pole olSils g gale dbmo



OLCon 9 &Kl 4195 b

e 2 oligs (53950 9 St 38 (51039 SUigw o

SU sy Soo Sl Ao SISl oolgiiny 6%“9&»
Llp Wl Gl Csle gy ka3 (STl (gleds,
i g 8L 5 Olesely RNA 0L 5 55T
23 o Fe @) 5l a8l gige o il 3
S lagSs g 5 es8 53 dawly b oAS il
3w 23 ilpl SREBP-1 , CHREBP
e S Loy ot Wl g6 2l L Jases glacsl,
sy obsS O ksl Cde il (FIAF)
Ol i cin B 5 slay 5L b e I Jol
AMPAK. &l ol 5 o il ol Jelse S5
0355 A5l o (0 Gladeal O sraldenST 3 3 Lts)
Cons OT sl &5™ ol k;hrﬂ.:slf)lbif 3 s Ol
26 48 a5l fh 0 OB Lo 4
S Olge 4l oS losg) SUsmsSor (slsome
5 eslamal 1 sl 059 J28 5 Bl Oleys Hs de
3 Ssmsn SBESL Oper Lassulp LS
7S Sl ool Js 4 (S oM sl feSa
Neghe w5y 53 ey B Ols 4 5L pde
S s o5 4 2 el B la) s e S sllas
€035 O350 35 50355 5 odae Jama 3 2l O o a
s O s Gib Sl s es g e Sl
oUsS oz Sladenl 21581 5009y ke slagg SSTL i,
T RIB 55 ST L s g R sl
28l GLP-1 5 GLP2 (P-YY (¢ e clairse, s
bop Sl 4o S E (K S 0pmn ds
5 ebls ¢l o i U Oldlas (FOYF)Llesls Gl
5 Sosman ke S G plyl S LS
S Gas p ke slajes b (S n sl oS
Slllas (b s o B4 608 Sl
Sk Sl GVsb S LS e ST
SN e L LT Sl Ol 5 0395 55 0kl sl 5 Se
SN Ol a e (Ssman s SRS
o SBolen plo s Sl o pde 53 e s, S0,

335 slgi

Sl L5 8 e )l oKaws S s FL (glad sk
ol s GLP-1 5 P-YY (GLP-2 (s o sla0 g0, 50
59 A b (Ghrelin) o § (S 8 0gny g0 i 5
chg A s el el LPYY il ol pen Sl
S50 dde Sl Hlge 3 s LGLP-1 5 (3 8
5 Ol g 5 ESG o (055 el cutme i Il
sl 2l 1y (651 o pan 5 bl s S Slaw pen
PSS o S S 035 5 055 SRIH )
GLP-2 133l ()l ol o il JralS b 55 o3 &
o e LPS Gl j2alSTy glosgy w5 Shas 55 L
(el Gisd S gy 5o LS el el
5 A4S 53 sl Coles (IG5 s5IST
e Lo e slade 4 Ll S 358 2als
5 Jol= SCFA s 6 &ils bl b gel 1135 8 s
Bbie Sy (Sa5H Slimsm Olge & Osmlilep
o IS IS0 K Ol 4y 4L s gp O gome
Sl 6l &Y Olge 4 SCFA .Maulei o Jos
adles ;5 .l GPR43 (GPR41 55, g5 9
Ao PYY b GPRAL (slafbisn 555, Jisolo
Sl Sl ens, OIS > cably

2 e Fe ol b LSS ms s e
b oS T g g gladshe Sld 21580 5 48 2,
Jolw L= 55 Js> (Natural Killer T Cells NKC)
Sl Al 5 e S lanS s Mg o
Se 4 e 5 Cmles Sl I AU A8 SV
Sadshe c b 213 L dd 5 S e b
Coas gons oS a5 e oS (Cells Kupffer) 4z
)83 § L LPS s

S5 dom
Slosgy GUsms Soo oS 5 S salsd ds
Al Sslize b 035 b 53l 5 Bl 13l Ll e
Slos) SUgms S o wbp o) 6,8 Kb 4 e

38 sl adly 5B Sl wld o s L5 e

e IPAX 53T A ool s Jlo x5l (35, pole olSils g gale dbmo



OLCon 9 &Kl 4195 b

e 2 oligs (53950 9 St 38 (51039 SUigw o

12. Palmer C, Bik EM, DiGiulio DB, Relman
DA, Brown PO. Development of the human
infant intestinal microbiota. PLoS biology.
2007; 5(7):e177-8.

13. Ley RE, Turnbaugh PJ, Klein S, Gordon JL
Microbial ecology: human gut microbes
associated with  obesity. Nature. 20006;
444(7122): 1022-3.

14. Zhang H, DiBaise JK, Zuccolo A, Kudrna
D, Braidotti M, Yu Y, et al. Human gut
microbiota in obesity and after gastric bypass.
Proceedings of the National Academy of
Sciences. 2009;106(7):2365-70.

15. Turnbaugh PJ, Bickhed F, Fulton L,
Gordon JI. Diet-induced obesity is linked to
marked but reversible alterations in the mouse
distal gut microbiome. Cell host & microbe.
2008;3(4):213-23.

16. Wellen KE, Hotamisligil GS. Inflammation,
stress, and diabetes. Journal of Clinical
Investigation. 2005;115(5):1111-9.

17. Cani PD, Amar J, Iglesias MA, Poggi M,
Knauf C, Bastelica D, et al. Metabolic
endotoxemia initiates obesity and insulin
resistance. Diabetes. 2007;56(7):1761-72.

18. Béckhed F, Ding H, Wang T, Hooper LV,
Koh GY, Nagy A, et al. The gut microbiota as
an environmental factor that regulates fat
storage. Proceedings of the National Academy
of Sciences of the United States of America.
2004;101(44):15718-23.

19. DiBaise JK, Zhang H, Crowell MD,
Krajmalnik-Brown R, Decker GA, Rittmann
BE, editors. Gut microbiota and its possible
relationship ~ with  obesity. Mayo  Clinic
Proceedings.2008; 83(4): 460-9.

20. Conterno L, Fava F, Viola R, Tuohy KM.
Obesity and the gut microbiota: does up-
regulating colonic fermentation protect against
obesity and metabolic disease? Genes &
nutrition. 2011;6(3):241-60.

21. Eckburg PB, Bik EM, Bernstein CN,
Purdom E, Dethlefsen L, Sargent M, et al.
Diversity of the human intestinal microbial
flora. Science. 2005;308(5728):1635-8.

22. Samuel BS, Gordon JI. A humanized
gnotobiotic mouse model of host-archaeal—
bacterial mutualism. Proceedings of the

S8 g KIS
ol el 53 Lo LS el ST 0L s

.ﬁu&@ls)ﬁjﬁﬁcxsﬁsjlidb

&b
1. Prentice AM. The emerging epidemic of
obesity in developing countries. International
journal of epidemiology. 2006;35(1):93-9.
2. Ogden CL, Yanovski SZ, Carroll MD, Flegal
KM. The epidemiology of  obesity.
Gastroenterology. 2007;132(6):2087-102.
3. Organization WH. Fact sheet: obesity and
overweight.  Internet:  http://’www  who
int/dietphysicalactivity/publications/facts/obesit
y/en/(accessed 3 January 2005). 2006.
4. Ayatollahi S, Ghoreshizadeh Z. Prevalence of
obesity and overweight among adults in Iran.
Obesity reviews. 2010;11(5):335-7.
5. Fawcett KA, Barroso 1. The genetics of
obesity:FTO leads the way. Trends in Genetics.
2010;26(6):266-74.
6. Sallis JF, Glanz K. Physical activity and food
environments: solutions to the obesity epidemic.
Milbank Quarterly. 2009;87(1):123-54.
7.  Hotamisligii G. Inflammation and
endoplasmic reticulum stress in obesity and
diabetes. International journal of obesity.
2008;32:552-54.
8. Cani PD, Delzenne NM, Amar J, Burcelin R.
Role of gut microflora in the development of
obesity and insulin resistance following high-fat
diet feeding. Pathologie Biologie.
2008;56(5):305-9.
9. Delzenne NM, Cani PD. [Gut microflora is a
key player in host energy homeostasis].
Medecine sciences: M/S. 2008;24(5):505-10.
10. Hooper LV, Midtvedt T, Gordon JI. How
host-microbial interactions shape the nutrient
environment of the mammalian intestine.
Annual review of nutrition. 2002;22(1):283-
307.
11. Hopkins M, Sharp R, Macfarlane G. Age
and disease related changes in intestinal
bacterial populations assessed by cell culture,
16S tRNA abundance, and community cellular
fatty acid profiles. Gut. 2001;48(2):198-205.

" IPAX 53T A ool s Jlo x5l (35, pole olSils g gale dbmo



OLCon 9 &Kl 4195 b

e 2 oligs (53950 9 St 38 (51039 SUigw o

National Academy of Sciences. 2006; 103(26):
10011-6.

23. Homayoni A, Ehsani MR. Therapeutical
effects of probiotics, prebiotics and synbiotics.
Proceeding of 17" national congress of food
industry, Urmia, Iran. 2007. [Persian]

24. Kennedy A, Martinez K, Schmidt S,
Mandrup S, LaPoint K, Mclntosh M.
Antiobesity mechanisms of action of conjugated
linoleic acid. The Journal of nutritional
biochemistry. 2010;21(3):171-9.

25. Lee H-Y, Park J-H, Seok S-H, Baek M-W,
Kim D-J, Lee K-E, et al. Human originated
bacteria, Lactobacillus rhamnosus  PL60,
produce conjugated linoleic acid and show anti-
obesity effects in diet-induced obese mice.
Biochimica et Biophysica Acta (BBA)-
Molecular and Cell Biology of Lipids. 2006;
1761(7): 736-44.

26. Gill SR, Pop M, DeBoy RT, Eckburg PB,
Turnbaugh PJ, Samuel BS, et al. Metagenomic
analysis of the human distal gut microbiome.
Science. 2006;312(5778):1355-9.

27. Million M, Maraninchi M, Henry M,
Armougom F, Richet H, Carrieri P, et al.
Obesity-associated gut microbiota is enriched in
Lactobacillus  reuteri and  depleted in
Bifidobacterium animalis and
Methanobrevibacter ~ smithii.  International
journal of obesity. 2011;36(6):817-25.

28. Yin Y-N, Yu Q-F, Fu N, Liu X-W, Lu F-G.
Effects of four Bifidobacteria on obesity in
high-fat diet induced rats. World journal of
gastroenterology: WJG. 2010;16(27):3394-401.
29. Homayouni A, Azizi A, Ehsani M R, Razavi
S H and Yarmand MS. Effects of

bicroencapsulation and resistant starch on the
probiotic survival and sensory properties of
synbiotics ice cream. Food Chemistry. 2008;
111(1): 50-5. [ persian]

30. Cani PD, Neyrinck AM, Maton N, Delzenne
NM. Oligofructose Promotes Satiety in Rats
Fed a High-Fat Diet: Involvement of Glucagon-
Like Peptide-1. Obesity research. 2005; 13(6):
1000-7.

31. Amar J, Burcelin R, Ruidavets JB, Cani PD,
Fauvel J, Alessi MC, et al. Energy intake is
associated with endotoxemia in apparently
healthy men. The American Journal of Clinical
Nutrition. 2008;87(5):1219-23.

32. Samuel BS, Shaito A, Motoike T, Rey FE,
Backhed F, Manchester JK, et al. Effects of the
gut microbiota on host adiposity are modulated
by the short-chain fatty-acid binding G protein-
coupled receptor, Gpr4l. Proceedings of the
National Academy of Sciences. 2008; 105(43):
16767-72.

33. Cani PD, Lecourt E, Dewulf EM, Sohet FM,
Pachikian BD, Naslain D, et al. Gut microbiota
fermentation of prebiotics increases satietogenic
and incretin gut peptide production with
consequences for appetite sensation and glucose
response after a meal. The American Journal of
Clinical Nutrition. 2009;90(5):1236-43.

34. Homayoni Rad A, Mehrabany EV, Alipoor
B, Mehrabany LV, Javadi M. Do probiotics act
more efficiently in foods than in supplements?
Nutrition. 2012;28(7):733-6.

35. Homayoni Rad A, Akbarzadeh F,
Mehrabany EV. Which are more important:
Prebiotics or probiotics? Nutrition. 2012;
28(11):1196-7.

5 IPAX 53T A ool s Jlo x5l (35, pole olSils g gale dbmo



