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3#* Abstract

Background: Although much effort has gone into decreasing insulin resistance and inflammatory
factors by consumption of probiotic-containing products in pregnant women, limited data are
available assessing the effects of synbiotic foods.

Objective: The aim of this study was to determine the effects of synbiotic Gaz consumption on
insulin function and serum high sensitivity C-reactive protein (hs-CRP) levels in Iranian pregnant
women.

Methods: This randomized placebo-controlled clinical trial was conducted in 52 primigravida
pregnant women aged 18-35 years old in the third trimester during 2012. After a 2-week run-in
period, subjects were randomly allocated to consume either synbiotic (n=26) or control Gaz (n=26)
for 9 weeks. Each gram synbiotic Gaz consisted of a probiotic Lactobacillus sporogenes (1x10’
CFU), 0.04 g inulin as prebiotic with 0.38 g isomalt, 0.36 g sorbitol and 0.05 g stevia as sweetener.
Control Gaz (the same substance without probiotic bacteria and inulin) was packed in identical 9-
gram packages. Fasting plasma glucose (FPG), insulin function and serum hs-CRP levels were
measured at baseline and after a 9-week intervention. Data were analyzed using independent sample
T-test, paired T-test, ANOVA, ANCOVA, Mann Whitney U test and Wilcoxon signed rank test.
Findings: The following changes were statistically significant compared with the control group:
decrease in insulin levels (-0.26 vs. 6.34 plU/mL, P=0.014) and HOMA-IR (-0.13 vs. 1.13,
P=0.033), difference in HOMA-B (5.30 vs. 34.22, P=0.040) and increase in QUICKI (0.002 vs. -
0.02, P=0.022). The differences for FPG and hs-CRP levels were not statistically significant.
Conclusion: With regards to the results, consumption of synbiotic Gaz for 9 weeks had beneficial
effects on insulin function among pregnant women, but did not affect FPG and serum hs-CRP
levels.

Keywords: Synbiotics, Blood Glucose, C-Reactive Protein, Pregnant Women

Corresponding Address: Zatollah Asemi, Research Center for Biochemistry and Nutrition in Metabolic Diseases,
Kashan University of Medical Sciences, Kashan, Iran

Email: asemi_r@yahoo.com

Tel: +98-31-55463378

Received: 9 Feb 2014

Accepted: 21 Jul 2014



W assy e AT (63 5 )3T VS g 53 (9) D osled cpmdomn s 53 (S ke o015 cale does

125k O 53 Vb Comlus LC 5 88Ty (g 9 (gl 3, 8Mos 52 Sigmipmm 35 5]

sk ok

o3ljde skl TGlas 551 ool pee i 7 eols dl S T ot 453 S

oLl (Ko pale oty Sglie glag)lons 0 4485 5 cordgn Oladod 50 (2l ondsn Yokl #
Ol (S5 pole oSl Sgilio (sla gilom )0 4355 g ondon Olidos 3 pe adas Hloliwl s

oL (Kb pole slSiily Sgibio slacsilon 3 035 5 owdign Sliind 350 (oo olid )
Oluol & 5 C8 08 dng 9 3855 35 po (SGolgmg Sure M) oIS e

SAWTYRNOFES il (Ll Sy pale olRutily «Sgulio slocsjlons 5 435 5 opdsn SRS S 50 1 Jghume sdiugss oyl
Email: asemi_r@yahoo.com
AV b pds go b AV/NV/Y il G,

LXWEE 2

o3 (63La5 WIS Ssmon ol SV gae Spae sk 0L (65 55 el elss 5 gl 4 canglin (2015 (sl 42 )51 10
ol D9a0te Sgucymw slie 515590 13 CleMbl lioras Lol ol

A8 el Glal o)l o

3 o amlo dws )3 a5 05 ploul Al YO B VA o)l o5 OF (695 5 WYY Jlo yd o JuiS Ldalas b oloilS ol s g g dlgo
}_f ;B)._Am 09)5 93 4 LSQJL‘A’ )9._.\9 4 .)I)_S‘ 5&.5\..0%}9)) L g&uyuu,w) dllb].)& J)Am )I d)‘339'> 48 93 )l U O D¢ J9l d)li)lg
oim oS5 4ty VX)) 535900l oslaligSY (538l (53l Sgmipm 55 )5 5 23k oansd (45 VF) 2L 5 (15 VF) Sgm e
55 250 bl a1 e b 5 14 5 g £ Y5 llagi o5 4V e 5 Siigmis e & (gl o5 +1F 5 (A5
sl o hlew sl e dged b gludiu il 0,5 4 sl yiSu (5 (el § Sgmgm (58L& alie dlgs (g9bs) aali
= 3 LSL’“('JH}] L losly .05 a8)S oy hS-CRP g (guil 5,Ses diil o8 08 (5, 50jl) (glp alslis aian A | uy g adlllae
b il )5S 5y 9 (a9~ solly 55 crlsly SIUT (295 (5 e Jie

9950 FIVY Jolie 3 —+/¥8) cpdomil zokam ;0 45 e LialS 1l sanlie (g5 dxe Olyuss Cpin Sl b aldlie 09,5 duslie )3 taBL
FEIYY Jolie 2 /Y ) HOMA-B 3 jly e ©glss (P=+/-¥2 AV Jolie o —+/VY) HOMA-IR (P=+/+¥ (=) oo 45 aslg
o o NS-CRP aws s FPG e 13 ()l e s (P=+/o¥Y c=¢/[Y Llao ,5 +/«+¥) QUICKI 5 s sze iol3al o (P=+/-¥-
S sdn i ‘—g‘“}‘-"_y-“’ )f d).a.a.a )l

wly JI0)L U5 55 sl 3ySlas y gashe Il aals 5L duslis 1> Sgm iy 55 (glin A G pas dadibly & do g b 1§ S Aol
a3l (655U pypw hS-CRP cdale ¢ kil oo a8 ljee o Ll

I3k 55 C 5 28Ty s s 8 daSgmins 1031918

tdosdo ¥
Caoglio S5 15 bt Sltogen b sl s ol (Se3els5ed Ll dlox 51 gl & Cooglie
A 3 0303 4y St Sl G5 ol & 5 K08 sl 098 05 3 e s o 3 S
L)w‘)_QI ‘0)9 uu.:l)_Bl L)T pgl.c M] a').ofo Pow dubLo cL;JS\_wI 4_>b.{bLo - p@l) ).) &Jy‘wo (ﬁ_.wl; Jl?g‘
— oS Pyl otan ) (ot le ola pgnle @i 5 S gl 4 olas clacél Kod g 0S8 sla Job



O 5 ag ad b S5/ LC 5 a8y iy 5 o seil 5 Shas &S g S 5 \F

g LML a5 (COX-2) Y= b s TS s
35 Spman Sl () (e u—‘:’)‘}i as Q:‘.‘
2 @l Jslss 9 Shonnd Cupmdg 2 Sgu iy
3 s B |y il aalllas sl gm0k o6

15 pll sl o)l b, hs-CRP

tadg) 9 3190 ¥
a2l o Bolas b b8 ol
i 5> IRCT201212105623N e olas b 543!
S plosl WA BT 5 lej ojls o g oLals
loasllas gl adges oo e Jgo b ool
s V8 ol adlas gl M aslas b LTl
O 3 (58 0F) adlllas 3)90 (U5 A5 (e 09,5 o 3
ol isly d daly leul; olSloys 4y BaiSanslye
YV azéan o oU; cpl il obasl Gls (S pele
WSy Lo YO B VA 5 0540 355 (5510, ool
ao Ml pae 55l Lo oyl adlllas 4 D959 (slaylre
oy 31 o lislos 5 (65t {CBR) llas
gy sLacs)lon wbgileg) coy )] Al pac
gl Sldlis clag)ls 5 K B)an
asang L o))l w0y el g (NSAIDs)
a3 (S 0)93 )3T )l g b sloalas
5 g ploml (Saadn s oluly adlas s o3
5 4 S wlalsT S al cols, (Bases s plos
e o5y 5l Gy aleMbl oy9l s 4 s
aan 93 0y90 3yly ;5 plod cdslllas 5yg0 o1,81 8L 50
Ok 3 03,8 (o0 (5109 SSigmgn b SSsmime
5 YA 5 (45has 05,5) S 5 )5 TV &l

Sl el il S el 5 (IL-6) £
Jlossl (il 381 o395 plaalj 4 cwl (See el
s 4o ag b (Sl o ags s (Sl
odd JLoyt Copmen g (pauidd glajlne (5,5 Lye
Pyt (931595 ya A8 ialS il Ldgiand Al
9 29395 Lo (eodS 9 a) S (0l (kS 125
i e 53 93 £95 cald A M jlas 138l
VA oL
( 9 ),‘;_b)
=) 2kl g (gl 4 Caaglio (sl adl Lo
S a3l Uy lie (glanyy ofasds Sboyd
E oeling sile (a1 3l slaJoSe 5 (359 <ol
s an 1M el 0 apogs o)l 65y !
D SSmgn gl SV gaze Bpae )b

&A1l ogame leMbl Lol cunl oais (5oL
(\Y

2 Ll da S i Sl dines 3 S sbradls
M)l oass plol e oo 5 )5 e 55
2 Sgm w5 Byaae a5 db Ll adllas S
9 Py Ogud] LialS 4 s £ ode 4y 0bd ol lew
(hs-CRP) YL; copmlus L C )5 251y (3590 o jee
LocSpmoms b )b Joo o Jls cnl b s
sla planle o ()b bxe pusd zub olo ¥ Cio &
5,85 slory) Wl wzallis o131 55 sl
@ Caglio p 25 yb 5l Cusl (e i Sgm
b o slasl g sl 1S b Cledl 5 g
L by slapj ole (2als § (SCFA) oligS o pox;
5IL'8 4(IL'6) 5— L)A'{; ‘),H_)‘ A\ ALo ;')1 e‘,.”




\0 assy e AT (63 5 )3T VS g 53 (9) D osled cpmdomn s 53 (S ke o015 cale does

L S Gg 2ldl el 53 59 0 plol alblse
IV e b Jizes oily ookl b g puld JSlas
By by o)y yo S8 LB b (g S0jlail p)SolS
Gsb 5l (G 05 ailes b (S0l e b +/)
o (o) 98 j9dome 4y (p)55hS) (1jg Canmd Jgo )8
23,8

3,8l 5 adsbis §) ey azin A g adllas (glinl
oS _iolosl 5 Wb 55 Wigas sl oo Vo 0AS S 1
Ly (FPG) kil oy A8 e o 48,5 L3lS gy
< 9 (GOD-POD) jla sl /i) S35 o,
(W sil oo)l) 29290 )b S S8
YT eaS b oy dgens! a0 (g S 03l ()2
(CVS) lpis g po b oy (Wl oMo d2el)
Siliwgad Jao g0 o FIY o ¥/ doudl (gl p
3y Sdos (HOMA-IR) gl 4y csgliie oL
i)l =S Sl 9 (HOMA-B) L Jolw
slaJyep oS 4y (QUICKI) pguas! sl
buwgi pyw hs-CRP clale (\V).J.i))f Al 00 &)
ot 35 e (lall o 9m)68 LDN) 151 8
Dg Aoy Y/ B 0/ hs-CRP (4,506;5l0l jo ol s

ke 905l g SPSSAY l3dla 5 5l osliwl b Laosls
(olly 3 ey 50T e 295 5 Jits 5 )bl
48 oS 198 9159 9 (g o0

HEPVEINE. S

O (St YD 4 8 93 (Sgm o 09)5 )
13 B )5 adllao I GDM 5 oasodS] 0 LYo
xle (Blog)S b )3 8 V5 uled

I8 o9 o Sl 53 Sl —ine ol
i ol 09)5 90 (= (PN oYy sl b d)b)l.g
() osled Joi2)

Ay asdllas ol 00,8 by e A s 4 1) sl
5 ohlo ym 0gds g 2 plodl )5S s dw ©)50
4B)S Gleyd g9 il 50 @bt oS oo 5,8 ¢ pdime
O Hlaxe 93 (wlawly 4I05L U g0 allas 3l 81 oo
FYL) 0o arled g (JLo Yo 5l 58 e 5l 5YL)
St )S )18 o sladids ) (Y0 1 56 5 Y0
b cdld glgd pl 3 45 s JBanS s )l
F2 a9 a s ) 353 Jgee (2liE ) 9 &),
Ssmon b Sionime Sl g9 g jload odls 55
35 S ool (load 1035 Jpaze £95 @b 9
s (S g0 am ald 5 S Samin
SSoni 35 S5 0 43,5 and BuS eS8
oseligSY Ol d pglde g 0k5 8L ol
P35 ¥ (VT S iy i 25l5) 5559 0
P YA Lol yon Signis  Olyie 4o odo]
oIS (e )5 <140 g Uiy )5 V5 idleg]
5391 % )l dmw Ll awlgd o)k (U5 5109 gl
S B pae ) Sgmome s jlpS A 0L »
2 P399l obesleSY Sk ljgy by Gl
VY el o VAXY T IS sy LSis sl
5 SHgmime €99 b alie dlge (gol> all 535 )5
5 99— Ssnn ool s Sigmgn Sk 86 L
Oliol 55 48w 830 lawgs alie sl ganatay )
Se lain S SBpae | GEMS S 15 g9y
o 5l ooliiwl Ly opizmen g (i (ples )b 51 5L
Cowd g gl s S8 adllas (b ojg) dw (lis
OIF al p B (gdke dlse dlyd )l
SRS sl 0l i N4 133l 5 5l g aw (2138
b oolizl loly)
eyl I J=8 48 5 g by ye ML
5ol ad (5 )5laez olSiloys 1 d250 (sl 315
2 o> Ghjael (slale g (oxiuscy slaadls
azin @ §) oy g dcalllan (gl )3 oaslj oS5l



O 5 ag ad b S5/ LC 5 a8y iy 5 o seil 5 Shas &S g S 5 \ld

T SSgmome 5 Bpas Lo b odd C8b I
Saigmimm 29,5 39 (sl 3,5k 5 (&3 s s
o=l o 28l 09,5 b dunlie )0 3935 (ol b il
Py gl o )3 )l ne RalS il Oy
i o 3 A lg 9, S FIYY Jlie o —+/VF)
ANY s 5 —-/\Y) HOMA-IR (P=-/-Y4
2 0/¥+) HOMA-B 5 b5 —izo glds (P=+/+¥1
oolaie )0 )b gme Lili8l g (P=+/+¥+ (YF/VY Lo
Jsss) (P=+/+¥Y c=+/+Y Jlie 5 +/-~Y) QUICKI
g s FPG 50 53 ()3 ine i (Y o)l
ol do S Sgnpw 35 Spae jl u ipyw hs-CRP
by i cals 09)5 10 (29,5 550 slacuglas s
e )3 42ly 98w FIVY) (oo gl s
HOMA-B 4 (P=+/+)V \/\Y) HOMA-IR (P=+/+ +Y"
QUICKI )50 5 5 sixe Ltalsal (P=-/--¥ /YY)
ol dily (g> gme yialS (P=+/c 8 c=+/-Y)
o adllas (gl olia b baodls 48 olSin
oo WAl odalie Bl jd (6)Id cxe yusd (A
P Sy g e G bl fas
(P=+/-0Y) HOMA-IR ;> a4 adllas ol cloasily
35 S JLid an (gmde Sl g s (LS
adlas ploj @i Jobo )3 )15k (U5 5> Sgmime

NeANEYI

09;93‘_450‘.@59&0 uﬁgj‘.}o Ao -9 Jg.b.

axflo b)yo
s sl R 2555
shom | (57 | (sW) e
v | s | valexes (J) lo oy
JAD | ASAEVIY | A8efeEE) (520 5s)
JEVA | SEIRENWY | SYNEVS | bl U8
AT | VARV | VYNEWD | albe gayb | (pS5hS) 0o
-[aay YOISENY/D Yo/sEN D addllas o LL
<IYAY YONEFA | YENEYN | bkl | gl
< 1A YY/a£0/\ YAINEE/) adlas ggp8 | pySoks)
J0F | YARERR | YUEEN | adle bl | (@0

3o9y5 93 O o3 ine Coglis cadlllae 9,5 5>
uolie el dgmg 8L olie o)) bl
e 9D 0)9d j0 09,5 D 8Ly Sl 0y Alblas
953 glis 4 15 osalie caalllas Jgbo 53 5 olol,ls
o Cdli 3929 (BLoy ) 0 e (295
lgd g S L gldlyd i ol sl
MIE w25y b g (P=+/+\Y) 18l 09,5 ,> (MUFA)
(¥ ojlod Jgaz) (P=+/-VY) Sguapm 09,5 5
wdlas Jsb )3 05y aw 2lis sl )5 4l »
HCBl 392 25 3lge 53 0935 93 (i ()l sne ol
Sl (2 nBgy lygS (555l B
e L gldld i classwl (SFA) gl C 2
&by 5 JgyiwlS MUFA (PUFA) 4555 vgy

axdllas Job g 140l 53 09,5 93 (24& dlge 8l p3 (ke dum i -F Jo>

SSgnom 5 Lald 5§ 2

Sl | (3 Y8) addlas Jsb | (5 VF) adllao sl | (3 Y5) asllas Jsb | (55 Y5) adlllas (gluz

Sz Sldgine
-J708 -IYEA YYasEyTa YYV-EVE - [O¥Y YYAFEYYY YYVEEY .Y Gy » &S oS 5,0
IYEY NI FYV/YEYa/s FYY/VEFAR NIV FYEIFEYD)) YYEIAEY Y (9) 2 £15) ShspgrS
VFY FET AY/SEVV/Y ADNEVAR Y AN -ENYTY MJ-E3/0 (92 2 £55) o
-\ N AY/SENE/5 YAAEVAN SINA AVIoEN- Y AV/OENY/D G 2 £5) >
-I5-4 /SAA Y¥/\Eo/5 YY/ALV/¥ of-5Y YEIYLYIA YYIAED/S (39, #,5) SFA
<I¥VY o[58y YY/s£o/- YV/EESIY </Yva Yo/ato/a YVIsESI¥ (585 ¢,5) PUFA
-Jo-¥ TR YYIAES/A Y. /akv/a Y YO/¥ED/A VAVED/\ (s, »» £,5) MUFA
1oy -Jo-¥ [EWZEERY LIEVESYS Y YASIVEY Y/ YA JAENY A (95 3 5 oen) Jg alS
-J¥ay -[-YY Y- 0EYIA \W/AEY/A A Va/ak¥/Y VANEY/- (o 2 £r5) ol o

95 & gl lely #
addlae Jobo 13 09,5 53 o (L) ) dmalie sl 9 Jins (5 Ggeil olsl s
506> 35y S, L glidlpd Gy el IMUFA lSg B9 siz b gledlé o2 dul PUFA (glitl o2 syl SFA




v

assy e AT (63 5 )3T VS g 53 (9) D osled cpmdomn s 53 (S ke o015 cale does

0,9 ‘_gl..\:»jl » 09; 99 @ g hs-CRP 9 ‘_‘,:Jywl D)SJ»& ‘_slbua&‘.w LSt u,a- KV ng.’lg,o Mﬁo -y Jg-b.
aAdlse 5l g 9 2lojl,l8

g (8 V%) SSgmom ¥ (V%) 2l 55 095
S ne q aan AW q an ! e

-/ayo SYIMEVY/AN £O/YEEYY/AY £A/AVEVF/AN VY/A-EY Y5 (il oy p S slo) sl o5 13
S[oYAEE | VXDV YD o) | AN (EIVeYE) | Vel (MY =YY/ ) T | VY (VY YTV (e 1 TU 4,S40) cpdguad
o[-fatt ARCVARREYAN] <[AA(+[5+=VI¥+) VIVY(-NE=\SVE) T V¥V(-I¥Y-0/%Y) HOMA-IR

oo¥e £a/.vE0V/AY SYINYEEN VS A+fEVENST Y. IVAESO/ ¥ HOMA-B

ooy Nir=-Ny Nirey NAr = SYVE/oF QUICKI

<10+ FOSY/YEF\YY/S 0-FV/YEE- 0¥/ OFFYINEYSAY/A SYYY/ - YAY (d e 3 p)Sob) hs-CRP

adllas (chl b duolio )3 395 5 ogeil 5l edlitwl L P<e/+0 w
adlae (gl b dunlio )3 S 5Shg 905l 5l odlil L P<+/+d
9 o ogej) 5 okl L P polie T

el & ol 3l oS LS sia QUICKT iy Jolo 3,8kos i) sksgon Jio HOMA-B cilgusl & Ceoslio ) (s5tsgan Jao HOMA-IR

oshebisSY (5L gols Sgn i 5 Spae
P35 MeA g ()" S S5 anlg) 555000
gl oo ialS o idn 5l gy gl
= 6 Ll s alis 09,5 L dunlio )3 pyw
oshaslissY U oyl JoSo M.cusls HOMA-IR
59 &5 s Ghlon 0 aia ¥ Ce 4y ushidgionl
095 L daliie )3 (el 4 ol bais a3
& Cunglin g 35 IS o 3 ccmizmon Tt Laiy
ek Gl cladgn Bpas Jlid 4 (g
Sl sdde ) por pSlghuin 9 oskobosY Jio
& 55y ookl s
=y b odd 435 aliuo (sl yige ) ate VY e
5 S35 sbine 055y czge YL 5558 (4l
e S (gl 4y Cuaglio S 5 iy 3o
25 595 Load Sl gl b5 g S95 oo
o8 435 (0b> S bge 3 par S lghidn Byas il
olsd oy 0gMe Ml o0 osmlie oz wil) b

).L‘,w;] ol ol line

odlau! Ao ul)_:‘ ‘Lmdugy.:”; 4 g Y d)a.m
9 gl 4 Cuaglio £9y8 (EaS )3 dlgo (pl 5l (S 5
Byas Cowl 0ad osd Jlges sla Jio )0 50 cobd
2 1S Lo > VSL#Y S_gm9y

s (5ol

Y cowlus 1 € 5281y (359 :hs-CRP

6 5 Aol g Sy H

Odo &y Sgmpmw 35 Bpao 3 L dslllas oy
Pigme 12 cage )bl pow anle duw ) anin A
s HOMA-B HOMA-IR <, s ol 5o
09,5 L duwlds ;o QUICKI 5o b mo yiol38l
pyw hS-CRP 4 FPG gohau p (6,5b Lol s sals
LS gm cmme Ol die) 50 (L8 slraslllas .cuily
plonl Cilisee gladoro b llow 9 (oo Ll pd )
o SSgma e 56 51 aalllan (gl epsl (340 g o
W9l ol 65 5

I3l g gl Cuaglie 4 s )L (L
S (505l poge dmlo a3 o5 4 el Jolge
Jelse el 81 g gl Canglio izt (ol
ddsie Ok crge Slgie )30 Jobo ) 2
5 S dte Sl NS Vs i g e o
Oyl & Cuoglie g p iy gl ke 2 b Samg
S oyl alllas gliuly 53 ol ons Lo)l5S

Sl SSgmgn Cwle p)5 Voo dljy) bpae adllas
oS po2 yiShgdin 9 oshdinl (wolwlgSY
Sy 4 e (53l olygs 3 (Ve (ST i asly)
0l Joomo Cewlo L dunlis 5o pdaudl 4y Cuoglis
S b ol mbs ohles oy 2 celadline Ml



OSen 5 e i p S5/ C 8 Sy 0550 5 il s Shae 2 S s S 51 A

9l SSigngn Cusle S Ve diljg) Bpan alllas
oS Y g ySlgdin g eokdil (oolilgSY
GialS s Iyl g o (V1 (S i asly)
e Jgaxe Cewle U duwlds 3 oy hs-CRP
ol Sami ghig coilys wode & Mas

9 Sr—p P S lgd—ido ( LS sk —lgSY
Ollews ;3 hs-CRP ials’ cogo 3,8l sSlasYE
™ s 89yt = (6305 i O JWE] 4 Mo
5 5 asSdg SIS 5 usleobsiSY oSy
0db 04D (3S joyw (9o b b AS Wgw lew
. e e YY) .

35 Ol dndg Codgie Judo 4yl adllas j>
S e 6y glaaly 2 S

Ob5 > S 35 glaian & Bpas ggorme
2,550l pyw hs-CRP clale g Ll s 18 )

F8 )15 ol ¥

e e LR o ol 4 3 e
o ploxl LB (Sb 5y pole olSitily (odmg}y ciglae
ln i lon 5 olSikeys IS (6ylKan 5l .l
eyl g BioS ASu g QLB (g et g (5o
Db oo S5 (ool a5 8y

:&' » #*
1. Johnson CA. Glucose homeostasis during
canine pregnancy: Insulin resistance, ketosis,
and hypoglycemia. Theriogenology 2008
Dec; 70 (9): 1418-23

¥ o doy (ushdga s (pogS oS gyl 5 (woluwligSY
o Ceglio g0 ge b slaybge ,> aiin
P53 orizman (b soaly s oS g
VLN e 4 BY g e Sl e
QAT hge 50 Alin A Gide &y gy 53 (SIS LSl Sl
Aoy o[+ (Wl GusleasligSY 9 Oz w2 b odd
(75 ol o 03l Ol ada ¥ G

o by Sgugp sla JoSo B pas calllas S )
5 p s gl s FPG 1 (68 Cnilyts atin A
09,5 s duslde > 90 £ 0bd )l )lowy HOMA-IR
Sl e (3aie (el pansilSo sl azsly sl
Cnglio gy cpdgudl 2 Sigmipmw 35 b b
4 Comlao 1 Ao GISTALS da g |y (pdgudl &
ol p oS 5 ol 536 o 4 el (Sea dgus]
Sl ook 5 (2 @ crge S 3L 00
sy 03as 4 SCFA 1 s wogdle & ™.iisis 0
Sty 3ladlil S8 czge LaSsngn bawy
lo3g) slo Jskes 1 (GLP-1) (S55lS 150 )5m diliie
RUECI LA DY U Y ICC VIS §
e $35 2 586 G §) sl (a0 o Sgm s
Sibedld s PYY) YY (lodg) (190)92 arliio st
iy d9t Eely Y=oy Sl Ly ) (slnosi S
g Saam S

S g 35 Byn 3l i bl aslllas
il a3l pyw hs-CRP e 1 (6,08b Wlg5 o
S8l LacSign pw <8l il adllas b guer
2 S i gud ol ¥l iy (e Il
clain 5 o)l JoSo sl Ll elo S gle
5,8l hs-CRP 3 (g by iz &olay LacS gmgp L
celmassl, "ol L Lasgyls 09,5 b duglis 5 b
GG gwgigely poglusligSy Bpan jl > olie
B yao 5 A dglog) ey iyl dy Mo oylan 5
> slagg)lon L bl 3 pgyidly ushuligSy
S ool dlas 35, M)

Ll 045 040



4 assy e AT (63 5 )3T VS g 53 (9) D osled cpmdomn s 53 (S ke o015 cale does

2.Briana DD, Malamitsi-Puchner A.
Reviews: adipocytokines in normal and
complicated pregnancies. Reprod Sci 2009
Oct; 16 (10): 921-37

3.Clapp JF 3rd, Kiess W. Effects of
pregnancy and exercise on concentrations of
the metabolic markers tumor necrosis factor
alpha and leptin. Am J Obstet Gynecol 2000
Feb; 182 (2): 300-6

4. Lu HK, Hsieh CC, Hsu JJ, et al. Preventive
effects of Spirulina platensis on skeletal
muscle damage under exercise-induced
oxidative stress. Eur J Appl Physiol 2006
Sep; 98 (2): 220-6

5. McLachlan KA, O'Neal D, Jenkins A,
Alford FP. Do adiponectin, TNFalpha, leptin
and CRP relate to insulin resistance in
pregnancy? Studies in women with and
without gestational diabetes, during and after
pregnancy. Diabetes Metab Res Rev 2006
Mar-Apr; 22 (2): 131-8

6. Senn JJ, Klover PJ, Nowak IA, Mooney
RA. Interleukin-6 induces cellular insulin
resistance in hepatocytes. Diabetes 2002 Dec;
51(12): 3391-9

7. Pitiphat W, Gillman MW, Joshipura KJ, et
al. Plasma C-reactive protein in early
pregnancy and preterm delivery. Am J
Epidemiol 2005 Dec 1; 162 (11): 1108-13

8. Karcaaltincaba D, Kandemir O, Yalvac S,
et al. Prevalence of gestational diabetes
mellitus and gestational impaired glucose
tolerance in pregnant women evaluated by
National Diabetes Data Group and Carpenter
and Coustan criteria. Int J Gynaecol Obstet
2009 Sep; 106 (3): 246-9

9.Cheung NW. The management of
gestational diabetes. Vasc Health Risk Manag
2009; 5 (1): 153-64

10. Seshiah V, Balaji V, Balaji MS, et al.
Gestational diabetes mellitus manifests in all

trimesters of pregnancy. Diabetes Res Clin
Pract 2007 Sep; 77 (3): 482-4

11. Ferrara A, Hedderson MM, Albright CL,
et al. A pregnancy and postpartum lifestyle
intervention in women with gestational
diabetes mellitus reduces diabetes risk
factors: a feasibility randomized control trial.
Diabetes Care 2011 Jul; 34 (7): 1519-25

12. Asemi Z, Samimi M, Tabassi Z, et al.
Effect of daily consumption of probiotic
yoghurt on insulin resistance in pregnant
women: a randomized controlled trial. Eur J
Clin Nutr 2013 Jan; 67 (1): 71-4

13. Asemi Z, Khorrami-Rad A, Alizadeh SA,
et al. Effects of synbiotic food consumption
on metabolic status of diabetic patients: a
double-blind randomized Cross-over
controlled clinical trial. Clin Nutr 2014 Apr;
33 (2): 198-203

14. Vitali B, Ndagijimana M, Cruciani F, et
al. Impact of a synbiotic food on the gut
microbial ecology and metabolic profiles.
BMC Microbiol 2010 Jan 7; 10: 4

15. Voltolini C, Battersby S, Etherington SL,
et al. A novel antiinflammatory role for the
short-chain fatty acids in human labor.
Endocrinology 2012 Jan; 153 (1): 395-403

16. Jehan I, Zaidi S, Rizvi S, et al. Dating
gestational age by last menstrual period,
symphysis-fundal height, and ultrasound in
urban Pakistan. Int J Gynaecol Obstet 2010
Sep; 110 (3): 231-4

17. Pisprasert V, Ingram KH, Lopez-Davila
MF, et al. Limitations in the use of indices
using glucose and insulin levels to predict
insulin sensitivity: impact of race and gender
and superiority of the indices derived from
oral glucose tolerance test in African
Americans. Diabetes Care 2013 Apr; 36 (4):
845-53

18. Giamarellos-Bourboulis EJ, Bengmark S,



OSen 5 e i p S5/ C 8 Sy 0550 5 il s Shae 2 S s S 51 Y

Kanellakopoulou K, Kotzampassi K. Pro- and
synbiotics to control inflammation and
infection in patients with multiple injuries. J
Trauma 2009 Oct; 67 (4): 815-21

19. Vitali B, Ndagijimana M, Maccaferri S, et
al. An in vitro evaluation of the effect of
probiotics and prebiotics on the metabolic
profile of human microbiota. Anaerobe 2012
Aug; 18 (4): 386-91

20. Andreasen AS, Larsen N, Pedersen-
Skovsgaard T, et al. Effects of Lactobacillus
acidophilus NCFM on insulin sensitivity and
the systemic inflammatory response in human
subjects. Br J Nutr 2010 Dec; 104 (12): 1831-
8

21. Cani PD, Neyrinck AM, Fava F, et al.
Selective increases of bifidobacteria in gut
microflora improve high-fat-diet-induced
diabetes in mice through a mechanism
associated with endotoxaemia. Diabetologia
2007 Nov; 50 (11): 2374-83

22.Musso G, Gambino R, Cassader M.
Obesity, diabetes, and gut microbiota: the
hygiene hypothesis expanded? Diabetes Care
2010 Oct; 33 (10): 2277-84

23. Tabuchi M, Ozaki M, Tamura A, et al.
Antidiabetic effect of Lactobacillus GG in
streptozotocin-induced diabetic rats. Biosci
Biotechnol Biochem 2003 Jun; 67 (6): 1421-4
24. Hsieh TT, Chen SF, Lo LM, et al. The
association between maternal oxidative stress
at mid-gestation and subsequent pregnancy
complications. Reprod Sci 2012 May; 19 (5):
505-12

25.Li Z, Yang S, Lin H, et al. Probiotics and
antibodies to TNF inhibit inflammatory
activity and improve nonalcoholic fatty liver
disease. Hepatology 2003 Feb; 37 (2): 343-50
26. Naito E, Yoshida Y, Makino K, et al.
Beneficial effect of oral administration of
Lactobacillus casei strain Shirota on insulin

resistance in diet-induced obesity mice. J
Appl Microbiol 2011 Mar; 110 (3): 650-7

27. Asemi Z, Jazayeri S, Najafi M, et al.
Effect of daily consumption of probiotic
yogurt on oxidative stress in pregnant
women: a randomized controlled clinical
trial. Ann Nutr Metab 2012; 60 (1): 62-8

28. Esteve E, Ricart W, Fernandez-Real JM.
Gut microbiota interactions with obesity,
insulin resistance and type 2 diabetes: did gut
microbiote co-evolve with insulin resistance?
Curr Opin Clin Nutr Metab Care 2011 Sep;
14 (5): 483-90

29. Yadav UC, Ramana KV, Srivastava SK.
Aldose reductase inhibition suppresses
airway inflammation. Chem Biol Interact
2011 May 30; 191 (1-3): 339-45

30. Mazloom Z, Yousefinejad A,
Dabbaghmanesh MH. Effect of probiotics on
lipid profile, glycemic control, insulin action,
oxidative stress, and inflammatory markers in
patients with type 2 diabetes: a clinical trial.
Iran J Med Sci 2013 Mar; 38 (1): 38-43

31. Hatakka K, Martio J, Korpela M, et al.
Effects of probiotic therapy on the activity
and activation of mild rheumatoid arthritis-a
pilot study. Scand J Rheumatol 2003; 32 (4):
211-5

32. Asemi Z, Jazayeri S, Najafi M, et al.
Effects of daily consumption of probiotic
yoghurt on inflammatory factors in pregnant
women: a randomized controlled trial. Pak J
Biol Sci 2011 Apr 15; 14 (8): 476-82

33. Sugawara G, Nagino M, Nishio H, et al.
Perioperative synbiotic treatment to prevent
postoperative infectious complications in
biliary cancer surgery: a randomized
controlled trial. Ann Surg 2006 Nov; 244 (5):
706-14

34. Usami M, Miyoshi M, Kanbara Y, et al.
Effects of perioperative synbiotic treatment



Y assy e AT (63 5 )3T VS g 53 (9) D osled cpmdomn s 53 (S ke o015 cale does

on infectious complications, intestinal
integrity, and fecal flora and organic acids in
hepatic surgery with or without cirrhosis.
JPEN ] Parenter Enteral Nutr 2011 May; 35
(3):317-28



	5.pdf
	6.pdf

