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Relationship between the gut Actinobacteria and Bifidobacterium population with

macronutrient’s intake in diet of mothers with gestational diabetes compared to the healthy
mothers: a case-control study
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Abstract

Background: The Actinobacteria and Bifidobacterium population, which are the
beneficial intestinal bacteria, was compared between pregnant women with gestational
diabetes (GDM) and healthy-one, and their relationship with the amount of dietary

macronutrients was investigated.

Methods: Fifty pregnant women with GDM, who were identified in the 24-28 weeks of
pregnancy, based on the oral glucose tolerance test, and 50 healthy pregnant women with
normal results were selected. Stool samples were collected. Bacterial DNA was extracted
and 16S rRNA gene amplification was done by qgPCR method, using universal bacterial

primers. Food information was collected using a food frequency questionnaire.

Results: In total, Actinobacteria phyla (p=0.02) and Bifidobacterium (p=0.001)
significantly lower in the pregnant women with GDM than the normoglycemic. Adjusting
to the all factors and grouping, age (p=0.02), and education (p=0.04) showed a significant
effect on the gut Actinobacteria population. Higher daily calorie intake decreased the
intestinal Actinobacteria population by 11.1 times (p=0.01). Dietary carbohydrate and fat
showed a positive effect on the gut Actinobacteria (p=0.02 and p=0.003, respectively).
Dietary cholesterol showed a negative effect on the Bifidobacterium population (OR= -
0.54, p=0.02).

Conclusion: Increase in dietary carbohydrates and fat with an emphasis on mono- and
poly-unsaturated fatty acids, decrease in daily calorie intake and cholesterol lead to

increase in the Actinobacteria and Bifidobacterium, as the beneficial gut bacteria.

Key words: Actinobacteria, Bifidobacterium, gestational diabetes, diet


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

4ndle

4y SIsbe DY 51HGDM) (sl cals (Dl (il a5 s 55 solaok 0l S sl sle o g3
Lin ol 5 50 A el 2 (Y V) 358 e Lasie (g5l YASYE axia 53 055 A3 xS IOl L oS cnlss s A
i 5 D5 5 053 LIS s I gl i S1L(Y) ol 0 1SS T A 35t 0l 53 IS gl g
St T8 S 005 sl s GDM S 363 5 Sen, Jlj 5 515 Cons Dl 5 s bl 505
35500355 b AL O S s Culis o BLE ) sl L3 (1) ls st T Il N0 (b Y § 8 Culis o Sl St
S GL s o SIS e lie A1 e 0355 le (8L il eals OLES Slalllas | (E) il 4 315 a5
LU s il 5 S« 550 pskd a4 Glate s (681 Sl (gl 4 gamme LV 5 0) il SIS ! s

Sla i s 2 03 s 4 LSbisesT ek (g5) p Sldlas |l daeas o SL OLudl 0355 53 L S5 58 5 LSty
S e S badeds (V) ol SpeS 4 55 Nsls ege sl sl s o Sty a8 S 2L S
Sl 6ol dlsh 5350 o LSl L 5 ol dile 5V gomms & 5 ps s Oy 4 45 035 S 5S] o0l 5t glae!
Jelss e w50) S 5 (S5 S50 S e Jolse 51 (ol 130 ol 0255 2L SL Camar (M) 5505 2l
313 b SU Caner ) ok 55 e Dl BB 55 OI0L 0053 U5 Gl Oliee (R) 3,5 e I3 (el 5 s
03548 SU5 255 55 4wl 8Lyl 5 (ISUy 12l o85S il i s 5 8L Comarr sl Sldllas > S gl 65«
Comazr 2 o 5o (gl aallls L(V) 5V 0) Sl EalS e s SLsids Comarr 4SS Rl il s S (ool

Oblews ol 53 1y et SULL 5 MedlS omar 21530 s GDM @ Sz 065 53 1) T e Sbs s Sbddn
S Lo gl 655 Comexr (il e plonil (G515L p o anle a3 oS (5 K05 aalllas 53 .(VY) ol o3 S 218
ol 0dd 55158 S8 50 5 065 L s lin 53 DM i Slas 065 3 p sy oS L das o gla 6,5 (2alS 5 05 S
Sl S50 0355 2k S Corex 2 10k 03 03 (Bae gl Sse g 5 S S S el 0l - lae 405 5 nl (VT
cilime plgl a0 Jsline S plie sle gl 0355 poms S f5 5 S5 ol Slaks (S5 6801 el 5308 ) )


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

Al e adss e s Sldlae gla dam Sl s 0 G o Sl ) (S 2l SL S S el

ol s A eSS ias o cilie gl slse 4 Jsline sl ks ciliss gla (6 8L oS Wil eals OLES o lallas
IS i 53 01553 53 S glie Ol i S5 4 o 5 0 e ey Jod 0 (551350 Olss 53 Sl et ) & ol
St g oSk o3 S (68t GDM 5 5 e & solsb 0lss s sle plis 250 0% adsl Skl plodd el
0> oslite e 08 slse § 5 4 ax Sl 5 Sslite el Byl d 4 a5 L el SIS e e S ple
GDM (5155l YA-YE wxin 53 o8 U5 3 s (i odys o 53l LT ol ooal s asdllae ) 3 cciliBin (sla e
e S bodetn 5 LSSt Comar b ls (e s ol BLSST fioman 5 b 2510 255 s Dt 2 065 L L5 oo Dhie

gla.w\ M}i.? )\.))L. O\)JLA 039y 2
L S,
s 1 b

sskie 4 ol L YA-YE ola atan 55 a8 Hla,l Ol psle el S 5 gla wised 5 5 gali—s ) e g5 adlas -yl

Il slo 31310 B VE Y Dl olo (63 31 (58 € p0d ol 035 disls o plnil S| SIS oo (53T GDM ¢ SIL 2
335 ol Ol 5 s 055 ool S 8 055 LB 51 L YO A s ansls 53 5ls)L 0 eSS el b a5 VE0Y
ol g Il Kos o s GDM S Ll 51 o o8 s osls 8 0 asdllan ol 53 5ol ma wa b (sl ,k o5
33T o5ty GVl a8 b 5 andllas oo ol 0350 Ll Slalllas Il o slaloialy U ollas andlas ol 1

53 e bl el b o eslinal (gl ad = i, 5l 6,8 @ ¢l (IRIAU.Z.REC.1401.067) as aub ol
ol s b ste YU w gazme 25 v o (bl Consy b 51 Ol (g e Gble (o opl 5o L esls &S G andlas
L;L,ap\.,\,;m,;u)},“;o@xsqsﬁ;\wuwj>1m.mgualuu?%;w\@jxm6x{ma
Sae g 5l andls el Sl sast L i w53 503 Sonp KUK 4 (S i 5 el G 0500

axdllas 3505 (o 5 AlE g a0 ST ooy S Sl S S5 Dlsle iz b 4t LB S oIS


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

Tt o3y G OB S o5 i B esls &S asdllas 53 Wng Ol g Sl s Jal &8 Sl sl b Olpsle i
Joosd sl b bl OBS 08,8 s S gl s 55 sl g L IS S 638 el e (e 5
sl K el 13) GDM g1 o 4 5 15 55 slie bt s Wl L GDM o Ss 05 5 53 40 S5 5518
S B s Wl Olge 4 28 oslie (V) 3 (G5 &l s U3 p SShe) OF DAY AY (ol S5 (6 sl 5
Sran plole Y b s Bl (S T 500 b S e « S 0 «Ssms I/ JoSe &S (313 L
SV (IS (S (BT 5 g uls Jold e e (Solew 455 a w Dae sl AL b aallles SEn g 00 S
Sleoban o s Il il g 58 Jols 5155 It 655 8 ks b aalllan 51 Gy 5 o 8 ¢ soms! oo
andlan 53 g2 slaslns 51 SIS (g5l 55 a mn b s eas) ol lelen s S ile ) 5 Sl s
@ god i andllas 351y L Sae Sl ole v ;3 GDM L 055 )Lid w0 (ghla)l 0,05 53 oS Jlske fmen 55 50>
b s Kl a3 Vo 5 3 )Ju@ﬁmﬁﬁd)ﬂ@?&)% S gl Ll s 5o bl Gk 5o g s gla

Ll S ole T ol
OB S S o K gy Bl 5 lds (SIS gos SN

Sheslinad b Olysle dad 035 b b Olasls shas 5 SMeass o p3le o Jold DS AS 2S 0 K31 S o eI
s Dy g0 o s s S o3l Sl 5 RIS s (ol Ole S L e SV e SO L S el LIS 6515 S
@ 5 &S Gl il a5 ealias) Sl 3 el 0/0 c,_sau,C\;_,;,\&tsﬁ;j;ﬁpw,@jmpa;)n;jxﬁﬁ

3 As S OB S S (5ulask ey S sulnl Sl RS O A 6 S a3l ey sl 35 Jaw i AL sl Sl
Al eSS OB AS e85 dan gl anl VN STt talin asliin A asloes (513,50 0555 O3y a5l O s
emé,,I@z&waLowa\ Al e (udans 555 SO s dgeme 35 ) 3 ¥ S S b aalidn opl Oledb|

Al b 55 00 fjg 4 5 o (nutritionist 4) N4 ;5! SEBIE

Sy sl opemiy S5 s DNA &1 sl


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

433 0 ke 4y s A 0313 1 EASL osiS 5 3L sle s 5 andls et g ghde sl wigas 3l S s s
S Sheslinal b ol SU e DNA o s osls 13 ¢ oL S ) s ool Slor 455 20 (glos b & slma 3

2 rsa g Gk I DNA Cois (OWIT03LS 8 ,8) s ol sl O gleaaly 3 ol €l gla Jandl) s2es U Gullae
3 Sl a3 =Y (sles 3 e sl e DNA s L5 sl olSaws Gy b Ol cnS 57 5,81 J5 6,
Sleslizul L s QPCR (quantitative polymerase chain reaction) : s, « 16S rRNA o5 5 as o 1S
oo ol o o3l 0L ) olad Jsidor 3 ealinal 5550 gla el JIs A plonil oL S universal sts ol

O Seberel) oS s 1 S s 3L s So Vo ol (1iSTg o b gl s (gl 5 Sl b S8 51 ST ol
sRNAGSE 51 g ile O 25 S 0 oysns 555015050 ,euln a5l 2l Ko /0 DNA w51 2l S 8 (S Ll

A eslizal [ESTy a3 cte 38 Ol e 4 1I6S TRNA 51 5 o0« DNAase

C)_'%Jw).) fﬁfSL}W)QJSL}”;S| u_.v.l.wu é‘f oslazal S48 LSLAJ“'.'.\_}'.’. A J}Jo-

(“'M'O')Jq.ﬂﬁ’ J..,\Sm fj.\.:: rU
F: TACGGCCGCAAGGCTA
LSt
R: TARTCCCCACCTTCCTCCG
F: TCGCGTCYGGTGTGAAAG
po S b g deke

R: CCACATCCAGCRTCCAC

Sl b as > i eslized (Applied Biosystems, California, USA) ABI oKaus 51 05 ole b5l ke 4
a3 VY 5 sl ¥ Sl 4ol Stla a3 T =0A il ¥ e w0 3l Ssles 453 40 1l do o ISw b Jols 1SS

b b 278 5 e Sl eslial b gl s 40T e sl Sl

AACT = (CTphylum - CT16srRNA)TimeX - (CTphylum - CT16srRNA)Time 0


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

Gobl Jdow

GDM & de Sls,L 0G5 55 654, U,L:s anslio & 45 U2 eslizal O, Kea 5 Chen = w%;‘«j)@ﬁ?wwélﬁ

93 s)ﬂﬂ s 3l eslinal L 5 780 Oleabl ol 5 /A Olg 38 Lol 5 L .(WV) 5y atls V.JL.u 0Ly b oawslis s

4 oS sla e L AS esliial Yo L;..ilﬂ)SPSS )\J'élpj Shdmesls s ghie 4 A acule 05 S A 43 LA 0 S

‘;.u)ﬁLs‘x.“e}m\&.}—woyjij‘J}j.})L‘)JﬁJLAJ.;45&)}«9).}}9‘@—‘;;.)}.&)])\0};})&W.LS.AC,-R

00 3l S (5ols e lae i eslinal ot O g S5 5 (Steran 05051 51 S o sl it 5 il ke bLS

Al a S b s

ﬁbuﬂ e)ﬁjbw)ﬁjeMWASJ}bm RGO P AR QL.L;YO)MJ)J})JQKMQSJJ L;\ s ) L;LAJ.:&IA

Sl e Sl 3 OB IS S 8 (550 anm 53 P<t/eY) sl QLiJ)‘;L;'\Md)LJQJUJ aslogs 5 aele il wd

J\JJQL:-J Ls)‘JwMCJJLil; w)j})jﬂdt.ﬁ)nx:ﬂft.ﬂ(p:'/"i)m‘bdjuT)‘hwxﬁ

r)Lwa)Lal{wLS.AJJGDM @ O Olysle o3 S 55 53 s 350 ) A sla i =Y Jsd>

(0 =3luas) Wl (6+=sla25) GDM 09 S g
g—-{‘\—‘i)‘-ﬂ gSU‘-"" wg“-"ij\-'-“ 6“‘-"’

Y4/+£4/4 Yi/EY/A Jlo & oy
VY/\EE/Y \aYAE=7¢ (.;lecs e O35
WAEAY XYAES /Al oSS (Il ) i 0
o/+EVe LYEESVL r,fjif_s (Sula,b O3 Ll
AY/vEV /4 q4/YEY/V mg/dl Frabas
ARV =2 92% Y4y /0t) /8 mg/dl Faela\ a3
RAESTA] Y oVEVY mo/dl Faell Y a3



https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

Mz

1 (Vo) Y (V) 23720

v (\WV//0) £ (Y7) e
YV (WV7//0) Ve (V) AR

Ye(\ ) ) Jrs Ol slaes
Ve (Yol YY) S

1 (Vo) Y (VL) 33

el ls e 05,8 55 o sl # B (5 O 905 a5 o LT

MJL;“QL:;JO}Jf}}))\)ngk;sﬁ)‘aMd)}T@?LS\)‘)}v\AL\mJMmf)‘ybet&(vb‘)wdjb

U;};);dsgﬁéud@wﬁ}d;;wtﬁﬁjt@b@mwuiojw@ﬁ;ﬁ&mm«sﬂuw

(p>+/+0) wis sali

Wl 03k b sl ;5 GDM & Slae Ol ysle o5 S 53 3 l3s, e ISR S PRes

Tsls o (0+=slaws) ol (0+=slux3) GDM 380 05 <l s
wi‘-*i)‘-# s\ wi‘-*i)‘-*‘ s\ °JJ§

/oY YAYV/A W Eo/Y LR ARS EDViq S8 LS (555
“/VO £40/Y\EA/V ARVARE=V- oS lden s S
1/89 Ve/oE 7V oS JS b
JAL! JRES VA v/oEks0/) oS Jshoea b
/N \WAES V1 Y70 oS (J sl
%% \eVv/oto/o Ve g/ALV/Y oS Ssn
AL IARVASS /AN qv/1EY/4 oS csrx
/0 \RVAE= /A YYNEE/4 oS Ll S o
A ARVAES 74y ARVAESIVA oS gLl L o
+/04 VEF/A Y4/vEY/Y oS gldl o i
JARS \EWVAREIVAx \RtIARE=Yiy o Skee (I3 S

; b
St 5 05031 Lo a5 3T



https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

e O3k 315V (55 e sk Wl sl 0L e (sl i 5 pr Stk i 5 LSS 058 Olse

(%)‘Lj‘p:'/"\ jp:'/'Y) .5}.3 GDM

Sl b ylin ;3 GDM 4 Se 015k i 51 805 53 p Sl 5 b S 31 Cpmar—t Jgitr

(0r=3lux) odlw (0+=3lux5) GDM 095 $sSL
Sl sl (sllas St s (gllas

Y/ EVY VEE=TAl #, Ses)

IEEVAY V/vEV/Y "o S sk

el ls e 058 55 o sl (s e Osn3l ey ol U IT

8L G551 S Ol ls e 3 b s LUl GDM & M 03l 5 a8 sls oL e}jgwo}‘j @Lﬂ
LU s, (BLos o 5 0o JS Ol Geames (M0 /EY P=0/0F) 5505 555 0355 030 SUsdeds Ol b 41355
(a5 o I=0/0 P=a/oY 510788 P=a/et) sl olas GDM @ 0bdlee 55 0355 p SUsdids Ol L (50l e
0355 5% py S bsdedy Comarr L Olsbe oA 055 53 (Bl plil b 5 SO 0 Gladenl (s o £ Ol

(o 5 4 r=a/oY P=0/0) 5 1=0/80 P=o/et) sls OLES s pme ad b g5 bLS |

Vs a5 (OR=+/£) (Slaabsl alols Q07 =+/4) t/YY PZ/0Y) s ¢ s 5550 Loy 556 aan I Luss L
S5 Olme Sl sls 0L L SLgusST Camar 5 by ome 31 (OR= /7Y (Oliabl alols 407 =27+ 44 )/0 P=2/1 )
Olpes (Oliobl dlolB Q0= <0/ Yo —r/o vt P=o/0)) sls 2alS WV 1 ey U S sST Camen wlys, 20 5
ot (Olgabl alola 407 =+/0) < /VY PZ0/0Y) sls Jil5l Ve 1 e, Gb,SUsS] Curan b ae Sloda s S
3o il 30l O/ Oljes 4y 0095 5o 1) ol SU pskd pl Comamr 2108 055 05 8L IS 22 Ol 4581

s O S5 Jde 3 w3 S bl Canex LS Sl ) 55 (Olsebl dhiols Q07 =0 /0 A < /TA PZ2/00Y)
= =t/rh s /Y PTY) sl Ol ol U e cpl e e o0 055 55 (Bl o pedS Ol L

(OR=-+/08 (Oluabl alsbs 407,

10


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

o (e ol pem LS L ST o5k 03 Ol Olsee sl alie a3l 4 Olpl U3 oS ol () andllae (sl ol anllan
Wl 0sle b aslie 53 GDM s Olisle 3 olde l,s Lle (8L cnl BLILI 5 p s S Ladid o3l 5l ool

= osb 4 GDM &S Jls )l 0L 635, 5 3 Sbodetn 5 L SUaS) Comar oS 50y 0L aalllan ol ol sl
s ST EF TS e O DA S Ol &iliss lys (551 Ol pamen 3 @Il OB ) RS (55l
S B3 G5 A S Olpse o I3 ime BLIIGDM s Ss Olysle 3 55 518 3 s (6 L opl Comer 2 il o
flalbdin 5 SO okl (Jpae o £55 Ol 5 Ad sdalin 0355 p 5 2SU sk Olyee b &35, (BLo> o 5
aad (Sl odd fdad Ll QLIS Sls s a3 b s LUl es sy 3 o Shsdids Comezr L Opole oo 055 55 (3L 5o
BLos 551 Ol Gl Bl ols QLA L S U gt Sz 51y e 51 O a5 s ¢ gy 0 2550 Sl 581
e 3 0 Bras o 5 Sl S Ol S 53 sl Fal L VW e b SL eS| Comas 4l

Olges LS cong) psn yShsdadn Comam Ly S 31 oy 53 ol Ll580 il O/F 5 TVO 1) 00, (b pSLseST Comor
=350 sl andllae b ol aadllas S ls 0L ol SU i (pl Comer (e S 21 255 3 (Bl Js xS

OB b avslio 53 GDM wSles U5 0355 53 LSSt o2alS oas i 5l 5 s o bl e Comer S) S el
L5 §se pmrs Som 0 Sl oy g8 S aslllas I o5 NEsted €ase-CoNtrol wales <G .(VY) sl Sl e (L
V505 Sl 05l Cpmanr 503 13 aglie 3550 Wl OB L 1) s Slae s 4 (s010L V0=V 0 (sla atia s oS (55150
ol o Sbs 5 A SULL Comer eI 3 3L (2153 GDM w4 Ss 065 ¢ 5300 (sl 503 53 sl ol 55V 5

b cote ols e LUV, 55 5 Mo 2 Ol Comer 1 45 513 LIS s B3 o3l s 3 VL J 28 05 5
OA) 313 0L5 36 05258 e b e BUSI sl 0 Sss 5 A SULL o3 513 3 2 05 155 whans
Sl ol andllae by ) 2550 (2l S la i ramen ol ORI Ik s (b b1 S adlllas
adlas 53 358 o 5s s slrs GDM @ 0 55 0355 oL SU Conar 48 3500 Ol 1) Calid ) O o Ll 55

YA-YY gla anin 3 a8 s SIs,b 0L L3 psbde pams Sor il & whole-metagenome shotgun 5, « %

11


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

0355 53 SmetlS 5 A5 52 UL Cmorr andllae ol s ol s 4y Wl 05 | aglie 53 Lk osls el (6l
ardlas ol gl .(02) 35 5L Wl 065 6355 03 il o S U 0 S Usbidr Comax 5 5153 GDM 4 S 005
L olaob o553 055 Uil Olsee o Bl S0s G b 5lasls Slsres ol aadllas b o gy sSUsody Sl et b5 )

5 MLy il o 5SS Sl ot 5 5 81 Comae oS (5l €55 4 ol 0 - ae 0355 (Sl s S Dl i

Al o 2l Ldle ST 5 p g S sy Comeor 4SS5 SR80 513 (6343 035 LRl &S SU5 35, 53 anly S
S50 Sl SU Camar Sl ks by e L ulssb o935 05 il58l Ol e ol asdllae 53 oS- 55 (V) 5 V)
Al L adlae 3 oy 3550 05,8 33 G O35 SRIB I me D5l pde LIS e OT LY 51 S 30 0L )
555U 5 O s 055l ot 0355Y ol o pilds sla Gsassm w35 I3 L s s GDM 535 5

FAS s 5 gl it 5 Ol ee 45 ol ST 0155 130k Il ole ame (Y0) AL o Sl 3l (5)5m 55 0S5 S
IR & g sk sale al by Ll e R e s sl B s el st 4ol 0 53 3L lau g
o OB Gl S Gl S s e 5 it 5 S slie Sla Dge )58 Olgee c($0la0L Ly Sl b Sl 055
Sl e ST ole a3 Ll o 288 (650350 pas wad L3l sl 4 W ko Sl Ol 5 5 s 5 L

o LSy 53 53T gladad 5 SIS o 131 e oS 03 555 5 555558 S e 3le D 53 o e
el g S Go b 51 LSl ST gladenl 5 SIS S 5 ph e b UL Al e Olgie 4 U cnl st
G 2 S 5UTke andlas ST lil (V) 553 oo DS ola Comds o Mae ole ol ol iy o i 40 (855
5> Kl es g ol 5l35L 05 o395 3 397 ge sl SL 5003 Olsimy el 5 g SLsdidy Sl 0 ol anlllae Y
ook o Glate Cote p 5 (6 8L o5 SLsddy (YY) Sl 3 VL GDM s Sles 065 0355 53 by Comerr Sl
Al o S 5 bl Wae 68Ul gl Olgdl 5 S IS Sl san S 3 e sl B 48 035 L S gS]
Sladlls (Y 5 Y9) &S o oo Lgzdl a5 Jy,ndlS e b Kos sl (6,80 A 51 o5 ol e e

4 oo gla 2B (Y0) Wleshs zodl Cundy Gl g S JSS 0 1y i 0l b0l oS sl

./\.:J):cu U)..j:"L,’.;"jJJ wbutm&uﬁduc)b@f;ﬂ}ﬁj\ M)L:&SJ}ZJGJ\)WC):{JISLQ%

12


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

WSM\A}}JQ[}-&D‘M\W&@)‘j&j}s%w\&:ﬂjﬁ;)ug‘w\&h]cB n)ﬁéhﬁwﬁtﬂj
(YD) Al n 58l D el 5 0355 el Slanslon M) (S 5T G e (3 b oL SL &S
andllas 5 s 5 gdome Sl (S50L Olss )3 035 4 053 I L o g ;S Ll DL ST ae s 3 0l ploil Dlallas

J\)QL&JGDM M)’\MQL)J}&)‘JJL Q‘)})))‘)C)‘ﬁ:x: w\ Q‘ﬂ‘)))b UA}‘LS\JJ)APB

Slobalin il oy S o Sy Jliaa S dilie 534S Ol ol Camer 55 ) edalin axdllas G 5l anlllas

= e ol Ll ped Sl os g (gl edalin g5l ol adlls b 5l sla Cusgde Lol anllas (Olallls

Sye s il i Lo 315 6 5 il 0 G 01l bl e &y aand W5 aalllan ) sl S ase |y Jylas
91 oz 8 O3l350 shke i g oy lalllan 534S 553 or o oDy L IS H s 5 Nl e e oM
Tl s S SRS ssb 4 Dlalgen sy e i s pskd b laess; oL S e sk o BLIIG 550

s o odul Sldlas ) 035, ekt 53 i ke 4 b S b Sl gla 55 Sleslinad b L 2l Sldlas
ok pl B (s 5 (5355 e 53 Ol3g cnl 6 S el B 31355 6355 p sk 3 ois S oS plonil 1o p

B o SS e Sl le Latls 5 OS5 s Wy, b
G5 ot

T 5 e Bl Il Ol b aslie 55 395 6355 53 (5 58 g SUsdein 5 L SLyS GDM @ Sl 0l s

0355 b S\ 5iST Comas g it A1 355 BUos 65,51 Ol 315 0L L S ST Camam 2 ol ims i1 s
JoadS Qe ks OLS psld ol o 2 S G108 055 5o BLos S o 5 Dk s S Olpee a3 505 0L
Slder 2 S Oljee ol S Ol5 o S 5k 4l OLES 635 p g S Lt Comer e S o108 055 55 (B
5 SN Olpn 288 5 gLl b 5 5oy sladeel 2 ASTL o 5 (oalo 5 b 5 oSUiaS Slodon s S 035 )

..Lil{@‘)d)b)l{db))))bb}) Lﬁlﬂfbeﬁ&MQbﬁ(Jﬂj@@b))&l{): d)j:.w.ls

13


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

Sls,8 y S

Al 1y el LS 0l s 39 ol le3l o jiomn oy 5 0SS 5 I, Olysle alad 51 O iy 53
CAL;.‘ B3ty pe

A e 5 5ol LRl ile (ol 55 d OB Ly 5

CL;A

1- Hanson M, Gluckman P. Developmental origins of health and disease—global public health implications. Best
practice & research Clinical obstetrics & gynaecology. 2015;29(1):24-31.

2- Jafari-Shobeiri M, Ghojazadeh M, Azami-Aghdash S, Naghavi-Behzad M, Reza P, Pourali-Akbar Y, et al.
Prevalence and risk factors of gestational diabetes in Iran: a systematic review and meta-analysis. Iranian journal of
public health. 2015;44(8):1036.

3- Lauenborg J, Hansen T, Jensen DM, Vestergaard H, Mglsted-Pedersen L, Hornnes P, et al. Increasing incidence of
diabetes after gestational diabetes: a long-term follow-up in a Danish population. Diabetes care. 2004;27(5):1194-9.
4- Eyupoglu ND, Caliskan Guzelce E, Acikgoz A, Uyanik E, Bjgrndal B, Berge RK, et al. Circulating gut microbiota
metabolite trimethylamine N-oxide and oral contraceptive use in polycystic ovary syndrome. Clinical endocrinology.
2019;91(6):810-5.

5- Zhou L, Xiao X, Zhang Q, Zheng J, Li M, Wang X, et al. Gut microbiota might be a crucial factor in deciphering the
metabolic benefits of perinatal genistein consumption in dams and adult female offspring. Food & Function.
2019;10(8):4505-21.

6- Simpson S, Smith L, Bowe J. Placental peptides regulating islet adaptation to pregnancy: clinical potential in
gestational diabetes mellitus. Current opinion in pharmacology. 2018;43:59-65.

7- Barka EA, Vatsa P, Sanchez L, Gaveau-Vaillant N, Jacquard C, Meier-Kolthoff JP, et al. Taxonomy, physiology,
and natural products of Actinobacteria. Microbiol Mol Biol Rev. 2016;80(1):1-43.

8- Marhamatzadeh M.H, Karmand M, Farokhi A, Rafatjou R, Rezazadeh S. The effects of malt extract on the
increasing growth of probiotic bacterial lactobacillus acidophilus and Bifidobacterium bifidum in probiotic milk and
yogurt. Journal of food technology and nutrition. 2011; 8(2): 78-84.

9- De Siena M, Laterza L, Matteo MV, Mignini I, Schepis T, Rizzatti G, et al. Gut and reproductive tract microbiota
adaptation during pregnancy: New insights for pregnancy-related complications and therapy. Microorganisms.
2021;9(3):473.

10- Collado MC, Isolauri E, Laitinen K, Salminen S. Distinct composition of gut microbiota during pregnancy in
overweight and normal-weight women. The American journal of clinical nutrition. 2008;88(4):894-9.

11- Santacruz A, Collado MC, Garcia-Valdes L, Segura M, Martin-Lagos J, Anjos T, et al. Gut microbiota composition
Is associated with body weight, weight gain and biochemical parameters in pregnant women. British Journal of
Nutrition. 2010;104(1):83-92.

12- Kuang Y-S, Lu J-H, Li S-H, Li J-H, Yuan M-Y, He J-R, et al. Connections between the human gut microbiome
and gestational diabetes mellitus. Gigascience.2017; 6 (8): 1-12.

13- Zheng W, Xu Q, Huang W, Yan Q, Chen Y, Zhang L, et al. Gestational diabetes mellitus is associated with
reduced dynamics of gut microbiota during the first half of pregnancy. MSystems. 2020;5(2):e00109-20.

14


https://ijdld.tums.ac.ir/article-1-6358-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

14- Ferrocino I, Ponzo V, Gambino R, Zarovska A, Leone F, Monzeglio C, et al. Changes in the gut microbiota
composition during pregnancy in patients with gestational diabetes mellitus (GDM). Scientific reports. 2018;8(1):1-13.
15- Bashiardes S, Godneva A, Elinav E, Segal E. Towards utilization of the human genome and microbiome for
personalized nutrition. Current opinion in biotechnology. 2018;51:57-63.

16- Karagiannis T, Bekiari E, Manolopoulos K, Paletas K, Tsapas A. Gestational diabetes mellitus: why screen and
how to diagnose. Hippokratia. 2010;14(3):151-4.

17- Chen T, Zhang Y, Zhang Y, Shan C, Zhang Y, Fang K, et al. Relationships between gut microbiota, plasma
glucose and gestational diabetes mellitus. Journal of diabetes investigation. 2021;12(4):641-50.

18- Ma S, You Y, Huang L, Long S, Zhang J, Guo C, et al. Alterations in gut microbiota of gestational diabetes
patients during the first trimester of pregnancy. Frontiers in cellular and infection microbiology. 2020;10:58.

19- Kuang Y-S, Lu J-H, Li S-H, Li J-H, Yuan M-Y, He J-R, et al. Connections between the human gut microbiome
and gestational diabetes mellitus. Gigascience. 2017;6(8):gix058.

20- Kirwan JP, Varastehpour A, Jing M, Presley L, Shao J, Friedman JE, et al. Reversal of insulin resistance
postpartum is linked to enhanced skeletal muscle insulin signaling. The Journal of Clinical Endocrinology &
Metabolism. 2004;89(9):4678-84.

21- Plows JF, Stanley JL, Baker PN, Reynolds CM, Vickers MH. The pathophysiology of gestational diabetes mellitus.
International journal of molecular sciences. 2018;19(11):3342.

22- Teixeira RA, Silva C, Ferreira AC, et al. The Association between Gestational Diabetes and the Microbiome: A
Systematic Review and Meta-Analysis. Microorganisms. 2023;11(7):1749.

23- Farhat S., Hemmatabadi M., Ejtahed H.-S., Shirzad N., Larijani B. Microbiome Alterations in Women with
Gestational Diabetes Mellitus and Their Offspring: A Systematic Review. Front. Endocrinol. 2022;13:1060488.

24- Satti M., Modesto M., Endo A., Kawashima T., Mattarelli P., Arita M. Host-Diet Effect on the Metabolism of
Bifidobacterium. Genes. 2021;12:609.

25- Mahdizade Ari M., Teymouri S., Fazlalian T., Asadollahi P., Afifirad R., Sabaghan M., Valizadeh F., Ghanavati
R., Darbandi A. The Effect of Probiotics on Gestational Diabetes and Its Complications in Pregnant Mother and
Newborn: A Systematic Review and Meta-analysis during 2010-2020. J. Clin. Lab. Anal. 2022;36:e24326.

26- Riviére A., Selak M., Lantin D., Leroy F., De Vuyst L. Bifidobacteria and Butyrate-Producing Colon Bacteria:
Importance and Strategies for Their Stimulation in the Human Gut. Front. Microbiol. 2016;7:979.

15


https://ijdld.tums.ac.ir/article-1-6358-en.html
http://www.tcpdf.org

