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ized clinical trial we assessed the effects of synbiotic supplementation on insulin, lipid pro-
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file and antioxidative status among women with gestational diabetes mellitus (GDM).
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Methods: Ninety pregnant women with GDM were randomly assigned into two groups to
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receive either a daily synbiotic capsule – consisting of L. acidophilus, L. plantarum, L. fermen-

Available online 10 February 2018

tum, L. gasseri (1.5–7.0  109–10 CFU/g) – with fructooligosaccharide (38.5 mg), or placebo for
6 weeks. Fasting plasma glucose (FPG), insulin, homeostasis model assessment-insulin
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resistance (HOMA-IR), quantitative insulin sensitivity check index (QUICKI), high- and
low density lipoprotein cholesterol (HDL-C, LDL-C), total cholesterol (TC), triglycerides
(TG), total antioxidant capacity (TAC), and systolic and diastolic blood pressure (SBP, DSP)
were assessed before and after the intervention.
Results: No significant changes in FPG, insulin resistance/sensitivity, lipid profile and TAC
indices were seen in synbiotic group compared to the placebo one (p > 0.05). Significant
within group increases for HDL-C and TAC levels in synbiotic group were observed (p < 0.
05). LDL-C showed significant increment in the placebo group compared to the baseline
of the study (6.9 mg/dL, p < 0.05). Between group comparison showed significant decrease
in SBP and DBP in synbiotic group compared to placebo ( 2.5 vs. 8.6 mmHg, and
2.1 mmHg, p < 0.05).
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Conclusions: The results showed that, in women with GDM, synbiotic supplementation had
no effect on FPG and insulin resistance/sensitivity indices. Lipid profile and TAC status may
be affected by synbiotic supplementation. Synbiotic is effective in reducing of blood pressure in women with GDM.
Ó 2018 Elsevier B.V. All rights reserved.

1.

Introduction

Gestational diabetes mellitus (GDM), is defined as ‘‘the type of
glucose intolerance that develops in the second and third trimester of pregnancy [1]. Based on available reports, prevalence of GDM varies among different regions, ranging from
0.6% to 15%, which depends on race, ethnicity and socioeconomic status of people [2]. Alterations in lipid metabolism is
also common during pregnancy with a modest increase in
lipid profile [3]. Some studies have reported increased levels
of lipids peroxidation and oxidative stress as a result of gestational diabetes mellitus, which could be fundamentally associated with hyperglycemia [4,5]. The gut and vaginal
microbiome are profoundly altered during pregnancy specially in women with GDM [6] and might have deleterious
effects on maternal metabolic profile [7].
Probiotics are defined as live microorganisms which provide health benefits to the host [8]. Reports have indicated
that sufficient consumption of probiotics have beneficial
effects on the composition and function of human gut microbiota which finally reduce the adverse metabolic effects of
pathogenic microbial communities [9]. On the other hand,
dietary supplement of prebiotics such as fructooligosaccharide (FOS), that stimulates the growth and metabolism of probiotics in the gut, might have additional effects on the
improvement of blood glucose and lipid profile [10]. Thus,
the combination use of probiotic and prebiotic, which is generally termed as synbiotic, may lead to more improvements in
the survival of the probiotic strains and results in further significant benefits. Many studies have demonstrated the potential role of probiotic in the improvement of glycemic control,
insulin metabolism, lipid profile, oxidative stress and blood
pressure in patients with type 2 diabetes as well as pregnant
women with GDM [11–14]. Accordingly, the use of synbiotic
during pregnancy as a supplementary treatment with the
aim of controlling plasma glucose and other metabolic
indices may be helpful for the management of GDM.
Regarding previous studies, different results of probiotics
on metabolic parameters have been reported. Taghizade
et al. [15] demonstrated that, despite of beneficial effects of
probiotic on insulin markers, no significant alterations were
observed in the levels of fasting plasma glucose (FPG). Additionally, a recent study has shown that, a 6-week probiotic
supplementation among women with GDM resulted in a significant increase in total antioxidant capacity (TAC) levels
[16]. The use of specific probiotic species during pregnancy
for improving maternal metabolic parameters and reducing
pregnancy adverse outcomes, is of recent interests in many
studies [14,17]; however, according to our search, only one
published randomized controlled clinical trial has evaluated

the metabolic effect of synbiotic among pregnant women
with GDM, which has indicated related positive glycemic
effects [18]; however, they used only 2 strains of Lactobacillus
and Bifidobacterium and more importantly, they did not have
TAC and blood pressure measurements; hence, the objective
of the present study was to evaluate the effect of daily consumption of synbiotic supplements on glycemia, insulin
resistance/sensitivity, lipid profile and antioxidant status as
well as blood pressure among pregnant women with GDM.

2.

Materials and methods

2.1.

Subjects, sample size and randomization

The study sample size calculation was defined based on previous study [19] in which, homeostasis model assessmentinsulin resistance (HOMA-IR) was used as the key variable.
Considering the 95% confidence interval with the power of
80%, the minimum sample size of 39 patients was calculated
for each group; anticipating 15% dropout, the sample size was
then increased to 45 cases in each group. The random
sequence was generated by random allocation software. All
researchers and participants remained blinded to the allocation sequence. A person who was not aware of the study
and the study product, held the blinding codes; the codes
were finally broken after the statistical analysis was completed and the database was locked.

2.2.

Study design and participants

The present double-blind, placebo-controlled randomized
clinical trial was conducted among 90 pregnant women,
who referred to the Diabetes East Health Center in Ahwaz,
Iran, between January 2015 and September 2016. Inclusion
criteria consisted of pregnant women, aged 18 to 40 years
old who were diagnosed with GDM, according to the criteria
of Diabetes Association guidelines [20] by having a one-step,
2 h, 75-g oral glucose tolerance test (OGTT) at 24–28 weeks
of gestation. Patients who met one of the following criteria
were intended as having GDM: FPG  92 mg/dL, 1-h OGTT 
180 mg/dL and 2-h OGTT  153 mg/dL [20].
Exclusion criteria were on the use of anti-diabetic drugs
such as metformin or insulin, current smokers, women with
placenta abruption, pre-eclampsia, eclampsia, hypo- or
hyperthyroidism as well as the presence of kidney, liver,
inflammatory or immune deficiency diseases, thyroid disorders or lactose intolerance; moreover, using any kinds of
estrogen, progesterone, cholesterol-lowering drugs or diuretics and consuming any kinds of probiotic products in the past
1 month prior to GDM diagnosis test, were of exclusion crite-
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ria. Women were excluded if they were taking other probiotic
foods and supplements during the study as well as taking
antibiotics or glucocorticoids.
The main researcher described the study procedure, risks
and benefits to the pregnant women who decided to join
the study and they were given adequate time to consult with
their doctors and families; subjects were then asked to sign a
consent form prior to participation; the study protocol was
approved by the Research Committee of Ethics at Tabriz
University of Medical Sciences, Iran; with the following ethical code TBZMED.REC.1394.688. The study registered in Iranian Registry of Clinical Trials with the following reference
number, IRCT201511183140N16, which is available at: http://
www.irct.ir.
The subjects were randomly allocated into 2 groups of synbiotic (n = 45) and placebo (n = 45), using a computer block
randomization procedure with the block size of 2; they were
then asked to receive 1 capsule per day which contained
either multispecies synbiotic content or placebo, after lunch
for 6 weeks; they were also asked to keep the synbiotic packs
in refrigerator after every consumption. Participants were
asked to have stable their physical activity. Similar dietary
instructions were given to all of the participants as their primary therapy for GDM.
Nutrient intakes were estimated using a 3-day dietary
recall. We used Modified Nutritionist-4 software program
(First Databank, Hearst Corp, San Bruno, CA, USA) to analyze
dietary macro- and micronutrient intakes of participants.
The synbiotic and placebo capsules (LactoFem) were produced by ZistTakhmir Pharmaceutical Company in Tehran,
Iran, and registered at the Food and Drug Administration.
Each synbiotic capsule consisted of 500 mg of Lactobacillus
probiotic strains consisting of L. acidophilus (5  1010 CFU/g),
L. plantarum (1.5  1010 CFU/g), L. fermentum (7  109 CFU/g),
L. gasseri (2  1010 CFU/g) and 38.5 mg of FOS as prebiotic substance. Other components of the supplements contained lactose (300 mg), magnesium stearate, talc, colloidal silicon
dioxide (each of them 5.5 mg), flavorings and sweeteners that
have neutral effects. Moreover, the placebo capsules consisted of all the above mentioned materials except for the four
strains of microorganisms and FOS. The appearance, texture,
weight and smell of capsules and packages were identical for
both synbiotic and placebo groups and they were only different in their codes (‘‘A” or ‘‘B”) that were placed on their packs.

2.3.

Trial management

Pregnant women were provided with sufficient allocated capsules (A or B) every 2 weeks; they were also asked to bring the
remaining packs of their supplements in each visit to determine the number of the taken capsules; compliance with consumption was monitored on a specific time in each week
through phone interviews; the compliance was determined
with acceptable means of compliance >90%. Phone calls were
also used every other day to remind them of their supplement
intakes.

2.4.
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Assessment of variables

The primary outcomes were biochemical factors including
FPG, serum insulin, HOMA-IR, quantitative insulin sensitivity
check index (QUICKI); secondary outcomes were lipid profile
consisting of LDL-C, HDL-C, TG and TC, as well as TAC and
blood pressure indices. The initial assessment of the variables
were taken at 24–28 weeks of gestational age and the end
point analyses were performed at 30–34 weeks of gestational
age, after 6 weeks interventional period. 10–12 h overnight
fasting blood samples were collected before and after the
intervention; all blood samples were centrifuged at 2500
rpm for 10 min (Beckman Avanti J-25; Beckman Coulter, Brea,
CA, USA), and serums were frozen instantly at 80 °C until
they were analyzed. We used the standard enzymatic method
with Pars azmun kit (Karaj, Iran) to determine the levels of
FPG, serum TG, TC, LDL-C and HDL-C. Insulin concentration
was measured by the immunoenzymometric assay (ELISA)
kits (Monobind Inc., Lake Forest, CA, USA). HOMA-IR and
QUICKI were quantified based on recommended formulae:
[fasting insulin (mU/mL) * fasting glucose (mg/dL)]/405 and 1/
(log (fasting insulin mU/mL) + log (fasting glucose mg/dL),
respectively. TAC was determined using a Randox TAS kit
(Randox laboratories, Northern Ireland) [21].
Systolic blood pressure (SBP) and diastolic blood pressure
(DBP) were measured at the beginning and end of the study
(each time in the morning) on the right arm using a sphygmomanometer, in a sitting position after 10 min rest.
Anthropometric measurements were determined by
trained personnel. Height was measured without shoes using
a portable stadiometer with a precision of 0.1 cm; weight was
measured without shoes and heavy clothing using digital
scale (Seca, Germany), with a precision of 0.1 kg; and then
body mass index (BMI) was calculated as weight (kg) divided
by the square of height (m2). Hip circumference was measured using measuring tape to the nearest 0.1 cm.

2.5.

Statistical methods

SPSS software version 22 was used for data analyzing. The
quantitative variables were expressed as mean ± standard
deviation; normality of quantitative variables was evaluated
by one-sample Kolmogorov–Smirnov test for both primary
and secondary outcomes. The variables were assessed by
independent sample t-test at the baseline of the study.
Between groups comparisons of abnormal quantitative variables were performed via Mann–Whitney U test. Paired Student’s ??-test and Wilcoxon Signed Ranks Test were used to
compare quantitative data between the beginning and the
end of the study in each group. At the end of the study,
between groups differences were analyzed by analysis of
covariance (ANCOVA) test, adjusting for baseline measurements and potential covariates including energy and BMI.
Mean changes of the variables reported and differences with
p < 0.05 considered to be statistically significant.
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Fig. 1 – Flowchart of the study.

Table 1 – General characteristics of the study participants.

†

Variable

Placebo group (n = 45)

Synbiotic group (n = 45)

Age (y)
Height (cm)
Gestational age at baseline (weeks)
Anthropometric characteristics
Weight at study baseline (kg)
Weight at trial end (kg)
Weight change (kg)
BMI at study baseline (kg/m2)
BMI at trial end (kg/m2)
BMI change (kg/m2)
Hip circumference at baseline (cm)
Hip circumference at trial end (cm)
Hip circumference change (cm)
Baseline dietary intakes
Energy (kcal/d)
Carbohydrate (g/d)
Protein (g/d)
Total fat (g/d)
Dietary fiber (g/d)
Calcium (mg/d)
Iron (mg/d)
Zn (mg/d)

30.3 ± 5.6
160.2 ± 5.9
26.2 ± 2.3

29.4 ± 5.8
161.3 ± 5.6
25.8 ± 1.8

72.1 ± 10.7
75.8 ± 10.7
3.6 ± 6.6
28.2 ± 4.7
29.7 ± 5.2
1.4 ± 2.9
105.9 ± 8.9
106.9 ± 8.7
1.0 ± 1.1

69 ± 12.8
71.9 ± 13.8
2.9 ± 4.1
26.4 ± 4.1
27.5 ± 4.4
1.1 ± 1.5
103.9 ± 7.2
105.1 ± 7.4
1.2 ± 1.4

1625.3 ± 455.8
233.0 ± 77.0
57.5 ± 19.0
49.9 ± 29.3
12.1 ± 7.4
707.6 ± 473.5
17.8 ± 7.1
6.6 ± 2.8

1879 ± 488.1†
285.5 ± 84†
67.3 ± 25.8†
64.2 ± 30.7†
12.7 ± 5.2
810.1 ± 507
19.3 ± 6.4
7.5 ± 3.7

BMI: Body Mass Index; Results are presented as mean ± standard deviation.
p < 0.05, independent t test.
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3.

Results

3.1.

Participants

A total of 115 individuals were assessed for study eligibility; 95
of eligible participants, who had their first pregnancy, were
randomly assigned into the synbiotic or placebo group. A total
of 90 patients completed the study and remained for the final
analysis, (45 individuals in each intervention and control
group) (Fig. 1). None of the participants have reported specific
side-effects of synbiotic supplements.

3.2.

Baseline demographics and dietary data

Baseline anthropometric and dietary data of the study participants are shown in Table 1. As it is illustrated, no significant
differences were observed for the mean measures of age,
height, gestational week, hip circumference, weight and
BMI, at the beginning of the study, between the two groups.
Analysis of dietary intakes showed that there were no significant differences between the 2 groups for the macro- and
micronutrient intakes, except for the energy, protein and total
fat intakes (p < 0.05); thus, final analyzes were adjusted for
the measures of energy intake, BMI and baseline values.

3.3.

Maternal metabolic and blood pressure outcomes

In Table 2, study results for FPG and insulin indices are
shown. No significant differences were seen in the measures
of FPG and insulin metabolism indices within and between
groups at the end of study (p > 0.05).
In Table 3 lipid profile, TAC and blood pressure indices
among two groups are shown. From the assessed parameters
SBP and DBP were lower in synbiotic group compared to the
placebo one at the end of study (p < 0.05). Within group comparisons showed significant increases in TC and TG levels for
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both groups (p < 0.05). This increase for synbiotic group was
lower than compared to the placebo group (12.8 vs. 16.1 mg/
dL, and 20.0 vs. 25.6 mg/dL, respectively; p < 0.05). Within
group comparison for LDL-C showed significant increment
in the placebo group (6.9 mg/dL, p < 0.05). Furthermore, synbiotic supplementation led to significant within group increases
in HDL-C and TAC levels in synbiotic group (5.1 mg/dL and 0.1
mmol/L, p < 0.05).

4.

Discussion

The present study has carried out to assess the efficacy of coadministration of pro- and prebiotic on some biochemical
indices including FPG, insulin, HOMA-IR, QUICKI index, lipid
profile, TAC levels and blood pressure among pregnant
women with GDM. Our study revealed that the levels of FPG,
insulin, HOMA-IR, QUICKI index were remained unchanged,
while SBP and DBP were decreased in synbiotic group compared to the placebo one. Results showed alterations in the
levels of TC, TG, LDL-C, HDL-C and TAC, in within group
comparisons.
To the best of our knowledge, only one study have evaluated the beneficial effects of synbiotic on the markers of insulin metabolism and lipid profile in women with GDM [18].
While respecting the effects of probiotic on pregnant women,
GDM or diabetes, inconsistent reports have been published
indicating insignificant [22], modest [17] or significant positive
results [18].
Similar to our findings, Lindsay et al. [17] reported that the
administration of 100 mg L. salivarius UCC 118 in a daily dose
of 109 CFU for 6 weeks among women with GDM, had no
impact on metabolic parameters including FPG, insulin,
HOMA-IR, C-peptide, TC, HDL-C, LDL-C, TG as well as maternal and fetal outcomes in probiotic group compared to the
placebo. In contrast, other researchers could find related beneficial effects; for instance, Taghizadeh et al. [15] demon-

Table 2 – Fasting plasma glucose, serum insulin, HOMA-IR and QUICKI index at the baseline and at the end of trial.
MD (95% CI) between groups†

Variable

Period

Placebo group
(n = 45)

Synbiotic group
(n = 45)

FPG (mg/dL)

Initial
End
MD (95% CI) within groups*

85.8 ± 10.4
86.9 ± 8.6
1.0 ( 2.1 to 4.2)

90.5 ± 11.8
89.2 ± 11.7
1.3 ( 5.9 to 3.3)

Insulin (mIU/mL)

Initial
End
Median difference*

12.6 (8.1, 19.7)
13.5 (8.3, 18.7)
0.9

11.7 (8.4, 21.7)
11.6 (7.7, 18.0)
0.1

–
–

HOMA-IR

Initial
End
MD (95% CI) within groups*

3.02 ± 1.7
3.03 ± 1.6
0.01 ( 0.3 to 0.3)

3.2 ± 2.2
2.8 ± 1.9
0.4 ( 1.1 to 0.2)

0.2 ( 1.1 to 0.5)
0.3 ( 0.3 to 0.9)

QUICKI index

Initial
End
MD (95% CI) within groups*

0.3 ± 0.02
0.3 ± 0.04
0.0 ( 0.0 to 0.01)

0.3 ± 0.05
0.3 ± 0.09
0.0 ( 0.0 to 0.03)

4.6 ( 9.3 to 0.0)
0.6 ( 4.9 to 3.5)

0.0 ( 0.02 to 0.01)
0.01 ( 0.03 to 0.01)

MD: Mean differences; FPG: Fasting plasma glucose; HOMA-IR: Homoeostasis model assessment of insulin resistance; QUICKI: Quantitative
insulin sensitivity check index. Results are presented as mean ± standard deviation except for the insulin which presented as median (25, 75
percentiles).
†
For insulin mann-whitney U test and for the other variables independent student t test were used at initial of the study. Analysis of covariance
adjusted for energy intake, BMI, and baseline values were used at the end of trial (p > 0.05 for all parameters).
*
For insulin, non parametric wilcoxon signed ranks test and for the other variables paired student t test were used (p > 0.05 for all parameters).
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Table 3 – Lipid profile, total antioxidant capacity and blood pressure at the baseline and at the end of trial.
Variable

Period

Placebo group
(n = 45)

Synbiotic group
(n = 45)

MD(95% CI) between groups†

TC (mg/dL)

Initial
End
MD (95% CI) within groups
Initial
End
MD (95% CI) within groups

171.7 ± 35.4
187.9 ± 39
16.1 (6.6–25.5)*
139.6 ± 61.6
165.3 ± 72
25.6 (13.5–37.7)*

177.26 ± 37
190.15 ± 39.2
12.8 (3.5–22.2)*
133.8 ± 59.7
153.8 ± 70
20 (7.2–32.7)*

5.4 ( 20.6 to 9.6)
2.1 ( 10.4 to 14.6)

HDL (mg/dL)

Initial
End
MD (95% CI) within groups

43.5 ± 10
44.8 ± 12.3
1.3 ( 2.1 to 4.8)

41.8 ± 10.8
47 ± 11
5.1 (1.7–8.5)*

1.6 ( 2.7 to 6)
3.1 ( 7.5 to 1.3)

LDL (mg/dL)

Initial
End
MD (95% CI) within groups

103.1 ± 30.3
110 ± 34.3
6.9 (0.6–13.2)*

105.8 ± 30.6
112.1 ± 32.3
6.3 ( 1.7 to 14.4)

2.7 ( 15.5 to 10)
0.06 ( 9.8 to 9.9)

TAC (mmol/L)

Initial
End
MD (95% CI) within groups

1.3 ± 0.3
1.3 ± 0.2
0.01 ( 0.06 to 0.08)

1.2 ± 0.2
1.3 ± 0.2
0.1 (0.02–0.2)*

0.1 (0.02–0.2)
0.04 ( 0.1 to 0.05)

SBP (mmHg)

Initial
End
MD (95% CI) within groups

105.4 ± 12.6
114.1 ± 13.6
8.6 (4.9–12.3)*

108.6 ± 12.2
106.1 ± 8.7
2.5 ( 5.7 to 0.6)

3.2 ( 8.4 to 1.9)
9.7 (5.8–13.7)†

DBP (mmHg)

Initial
End
MD (95% CI) within groups

69.7 ± 7
71.8 ± 9.3
2.1 ( 0.5 to 4.7)

68.7 ± 7.6
66.8 ± 6.2
1.8 ( 4.5 to 0.7)

1.0 ( 2.0 to 4.0)
4.8 (1.6–7.9)†

TG (mg/dL)

5.8 ( 19.6 to 31.2)
4.0 ( 13 to 21.2)

MD: Mean differences; TC: Total cholesterol; TG: Triglyceride; HDL: High density lipoprotein; LDL: Low density lipoprotein; SBP: Systolic blood
pressure; DBP: Diastolic blood pressure. Results are presented as mean ± SD.
†
Independent student t test for initial and analysis of covariance adjusted for energy intake, BMI, and baseline values at the end of trial (p > 0.05
except of SBP and DBP, p < 0.05).
*
p < 0.05, paired student t test.

strated that a 9-week administration of 18 g of synbiotic food,
which was consisted of viable and heat-resistant L. sporogenes
(1  107 CFU) and 0.04 g inulin (HPX)/g, for two times per day
among pregnant women without GDM, resulted in significant
decreases in serum insulin levels, HOMA-IR and HOMA-B
measures and a significant increase in QUICKI score, while
no alterations in FPG concentration were reported. Meanwhile, Jafarnejad et al. [14] who used a daily intervention of
3 probiotic capsules over a period of 8 weeks among 82 pregnant women with GDM revealed that, despite of no significant
alterations in FPG levels, this supplementation prevented any
rise in the concentration of serum insulin and increase in
insulin resistance. The beneficial effects of probiotics on controlling glycemic status and insulin resistance might be due
to the improvement of lactose digestion as well as improved
insulin sensitivity [23]. Low supplementation period, low
doses of prebiotic, excluding patients with insulin therapy,
dietary intervention and not very high glycemic and insulin
metabolism parameters may be the causes for the absence
of beneficial effects of synbiotic supplementation in our
study.
In within group changes, the study showed that serum
LDL-C and HDL-C increased significantly in placebo and synbiotic group, respectively. These outcomes are relatively in
agreement with those of Asemi et al. [24], who used a multispecies probiotic supplement which consisted of 7 viable and
freeze-dried strains including L. acidophilus (2  109 CFU), L.
casei (7  109 CFU), L. rhamnosus (1.5  109 CFU), L. bulgaricus

(2  108 CFU), B. breve (2  1010 CFU), B. longum (7  109 CFU),
S. thermophiles (1.5  109 CFU), for 8 weeks in type 2 diabetic
patients. They reported that this supplementation caused significant within-group increase and decrease in LDL-C and
HDL-C levels, respectively, while it had no effect on other lipid
profile parameters.
Furthermore, a double-blind placebo-controlled clinical
trial that was conducted by Ahmadi et al. [18] among 70
women with GDM, reported that the synbiotic supplementation of L. acidophilus, L. casei and B. bifidum (each contained 2
 109 CFU/g) along with 800 mg of inulin for 6 weeks, was
associated with a significant reduction in serum TG and
VLDL-C concentrations; discrepant findings of the above
mentioned study with our investigation might be attributed
to variations in probiotic bacteria including, three viable and
freeze-dried strained, using different prebiotic contents such
as inulin and variety in dosages, study designs and sample
sizes.
Different mechanisms have been postulated for controlling the lipid profile via synbiotic administration including
enhancing the activity of bile salt hydrolase in enzymatic de
conjugation of bile acids, increasing cholesterol binding to
the cell walls of probiotics [25], conversion of cholesterol into
coprostanol [26], assimilation of cholesterol, production of
short-chain fatty acids in the presence of pro- and prebiotics
[27], immune-modulatory effects of probiotics [28], signaling
of Toll-like receptor 4, as a transmembrane protein, and alleviating pro-inflammatory cytokines [29].
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It should be noted that synbiotic supplementation in the
present study among patients with GDM, led to a significant
within group increase in TAC levels, while no significant
between group differences were observed; accordingly, in line
with our finding, Badehnoosh et al. [16] reported a significant
increase in TAC levels with a daily consumption of 2  109
CFU/g of probiotic capsule containing L. acidophilus, L. casei
and B. bifidum in GDM women after 6 weeks. Kullisaar et al.
[30] also reported that goat milk fermented by L. fermentum
ME-3 increased TAC in healthy persons. In contrast, Bahmani
et al. [31] showed that consumption of the synbiotic bread
containing viable and heat-resistant L. sporogenes (1  108
CFU) along with 0.07 g of inulin for 8 weeks in patients with
type 2 diabetes mellitus did not affect plasma TAC levels.
The exact mechanisms by which synbiotics and probiotics
supplementation might have benefits on the biomarkers of
oxidative stress are largely unknown; it might be partly linked
to scavenging the reactive oxygen species, inhibition of the
superoxide anion radicals, hydrogen peroxide and free radicals, inhibition of ascorbate autoxidation and metal ion
chelation [32–34] which all lead to a reduction in oxidative
stress. Meanwhile, studies that assessed the efficacy of dairy
probiotics products have reported more effective outcomes in
reducing the oxidative stress; this may be due to natural
antioxidant peptides in fermented dairies and high calcium
content [24,35].
One striking finding in the present study was the improvement in SBP and DBP measures. Previous related published
results on probiotic or synbiotic and blood pressure relationship among healthy and non-pregnant women were conflicting, with studies reporting positive [36,37] or no associations
[19,38]. Several mechanisms for the antihypertensive effect
of probiotics have been suggested including the improvement
of lipid profile [39], the regulation of renin-angiotensin system
via reducing the activity of angiotensin-converting enzyme
[40], and decreasing the plasma glucose level which later have
beneficial effects on blood pressure [41].
One advantage of the present study is adequate sample
size; we also assessed the pure synergistic effect of coadministration of pre and probiotics by restricting the participants from receiving any probiotic or synbiotic containing
foods; moreover, as viable bacteria are found to be more effective in controlling the glycemic parameters [42], we used
active bacteria capsules which needed to be kept in the refrigerator for their proper function. Further, we get GDM pregnant women who did not receive insulin therapy, as any
existing therapy for gestational diabetes might interfere with
the pure efficacy of synbiotics.
The limitations of the present study should be considered;
we were unable to perform longer duration of synbiotic supplementation. Fecal analysis is another area of concern as
we did not take stool samples of participants to determine
the precise changes in the microbiota of the gut.

5.

Conclusion

The results of present study revealed that synbiotic supplementation among pregnant women with GDM for 6 weeks
did not have any beneficial consequences on glycemia and
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insulin resistance/sensitivity indices. It may prevent any
increments in LDL-C levels as well as having positive effects
on HDL-C and TAC status. Positive effect of synbiotic on SBP
and DBP is noticeable. Yet, further studies with higher sample
size are needed to confirm our results and determine the
exact related mechanisms.
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