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insulin levels (6.34 µIU/mL, P=0.003), HOMA-IR 
(1.13, P=0.017), HOMA-B (34.22, P=0.002) and a sig-
nificant decrease in QUICKI score (-0.02, P=0.006).

When the analyses were adjusted for baseline 
values, no significant changes in our findings were 
observed (Table 4). Furthermore, control for ma-
ternal age did not alter in our findings except for 
HOMA-IR (P=0.052).

DISCUSSION

Our study revealed that the intake of synbiotic 

food for 9 weeks among pregnant women in the 
third trimester resulted in a significant reduction of 
serum insulin levels, HOMA-IR, HOMA-B and a 
significant elevation of QUICKI score compared to 
the control food, but did not affect FPG and serum 
hs-CRP levels. However, earlier studies on the effects 
of synbiotics have mostly been assessed in vitro29 and 
patients with multiple injuries;30 thus, to the best of 
our knowledge, this study is the first examining the 
effects in pregnant women.

Pregnant women are very susceptible to insulin 
resistance and increased inflammatory factors, es-

Table 2. Dietary intakes of study participants during the run-in period and throughout the study

Control food Synbiotic food P**

Run-in  
(n=26)

Throughout  
the study (n=26)

P* Run-in 
(n=26)

Throughout  
the study (n=26)

P*

Energy (kcal/d) 2324±203 2384±237 0.542 2370±141 2396±239 0.368 0.659

Carbohydrates (g/d) 326.8±30.2 326.4±45.1 0.955 323.2±48.9 337.3±39.6 0.315 0.363

Protein (g/d) 88±9.5 88±13.2 0.991 85.1±18.9 93.6±21.4 0.099 0.143

Fat (g/d) 82.5±12.5 87.5±10.2 0.118 79.9±18.1 82.6±14.6 0.642 0.715

SFA (g/d) 23.8±5.6 26.3±3.8 0.067 22.8±7.4 24.1±5.6 0.488 0.609

PUFA (g/d) 27.6±6.4 25.9±5.5 0.279 27.6±6.7 23.6±5 0.067 0.372

MUFA (g/d) 21.7±5.1 25.4±5.9 0.013 20.9±7.5 22.8±6.9 0.407 0.504

Cholesterol (mg/d) 210.8±110.8 216.7±107.1 0.815 209.3±159.1 190.6±102.9 0.504 0.512

Dietary fiber (g/d) 18.1±4 19.5±4.2 0.180 17.9±4.8 20.5±3.8 0.022 0.397

Data are means± standard deviations.
*P-values were obtained via the paired t test. **P-values were obtained via the independent t test for the comparison of dietary intakes 
throughout the study between the two groups.
SFA: Saturated fatty acid; PUFA: Polyunsaturated fatty acid; MUFA: Monounsaturated fatty acid.

Table 3. Means (±standard deviation) of glycemic status and serum hs-CRP at baseline and after the intervention

Control food (n=26) Synbiotic food (n=26) P

Wk0 Wk9 Change Wk0 Wk9 Change Time Group Time* 
Group

FPG (mg/dL) 72.80±10.36 69.92±14.81 -2.88±13.67 65.26±22.93 62.88±17.81 -2.38±23.39 0.325 0.070 0.925

Insulin, µIU/mL 9.40±7.89 15.74±15.19* 6.34±9.83 11.79±8.61 11.53±6.56 -0.26±8.72 0.022 0.717 0.014

HOMA-IR 1.63±1.29 2.76±3.10* 1.13±2.27 1.95±1.73 1.82±1.32 -0.13±1.86 0.088 0.515 0.033

HOMA-B 45.78±45.04 80.00±76.16* 34.22±49.43 63.72±41.76 69.02±51.92 5.30±49.31 0.006 0.801 0.040

QUICKI 0.37±0.04 0.35±0.05* -0.02±0.04 0.36±0.03 0.36±0.03 0.002±0.03 0.038 0.908 0.022

Hs-CRP, ng/mL 6733.0±4078.2 5664.7±3652.8 -1068.3±4148.1 5041.2±4053.3 4563.2±4124.6 -478.0±1581.6 0.082 0.175 0.501

P-values obtained from repeated measures ANOVA test.
FPG: Fasting plasma glucose; HOMA-IR: Homeostasis model of assessment-insulin resistance; HOMA-B: Homeostatic model 
assessment-Beta cell function; QUICKI: Quantitative insulin sensitivity check index; Hs-CRP: High sensitivity C-reactive protein.
*Different from wk 0, P <0.05.


