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Elucidation of the relationship between non-alcoholic fatty liver disease and
gut flora by large number of participants
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In total, 1,148 adult participated in the healthy survey. The relative
abundance of each bacterial taxa in fecal samples was calculated using 16S ribosomal RNA
amplification. Of these, we excluded 44 participants with viral hepatitis, 196 participants with
excess alcohol intake, six participants administered agents associated with steatosis. NAFLD was
defined as fatty liver by ultrasonography. There were significant differences in the relative
abundance of more than 1% in two classes, two orders, three families, and three genera between NAFLD

and non-NAFLD participants. To exclude the influence of obesity and sex, NAFLD participants were
matched to non-NAFLD participants based on BMI and sex. After matching, 153 matched pairs were
obtained. In terms of the relative abundance of more than 1%, the relative abundance of two taxa,
including the family Ruminococcaceae and the genus Faecalibacterium, was significantly lower in
NAFLD participants than in non-NAFLD participants.
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Participants of health promotion project (n=1148)

Exclusion

« Positive HBsAg or anti-HCV test (n=44)
« Excess alcohol intake (n=196)
+ Administers associated with steatosis (n=6)

« Stool sample were not collected (n=28)

Fecal gut microbiota were examined: (n=874)

Fig. 1 Flowchart for participant selection. A total of 874 participants
were enrolled from 1148 adults who participated in the Iwaki Health
Promotion Projects in 2016
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Table 1 Characteristics before

and after matching

AST ALT HOMA-IR HbAlc Fib-4index

205 235 NAFLD NAFLD non-NAFLD
Tablel
Variables Non-NAFLD NAFLD pvalue Non-NAFLD NAFLD p value
n=669 n=205 n=153 n=153
Sex, male® 203 (30.3%) 120 (58.5%) <0.001 59 (38.6%) 59 (38.6%) 1.000
Age (year) 53.8+17.1 55.1+14.2 0.353 53.9+16.8 56.0+12.6  0.191
BMI (kg/m?)° 22.0+3.1 254+4.8 <0.001 24.4+24 244424 0.979
Waist circumference (cm)® 81.7 +8.7 92.5+9.2 <0.001 88.2+7.8 89.3+6.2 0.069
AST (U/L)°® 21.5%7.3 262+109 <0.001 21.5+8.7 253493  <0.001
ALT (U/L)® 18.3+10.9 32.1+£19.6  <0.001 20.2+14.9 30.0+18.2 <0.001
T-bil (mg/dL)" 0.80+0.28 0.77+0.29 0.170 0.76+0.26 0.78+0.29  0.625
Glucose (mg/dL)° 90+21 98+19 <0.001 93+21 97+16 0.090
Insulin (WU/mL)" 48425 8.2+7.9 <0.001 5.8+3.0 7.7+8.5 0.013
HOMA-IR" 1.1+07 20+22 <0.001 1.3+0.8 19424  <0.001
Hemoglobin Alc (%) 5.8+£0.6 6.2+0.8 <0.001 5.9+0.7 6.1+0.7 0.002
Uric acid (mg/dL)h 47+14 56+19 <0.001 49+1.2 55+1.4 <0.001
Total cholesterol (mg/dL)® 203 +36 212+34 0.003 203+32 213+32 0.010
Triglycerides (mg/dL)" 82+44 131+88 <0.001 91+47 125+71 <0.001
Platelet (x 10¥/pL)° 24.1+5.3 26.1+6.3 <0.001 244+59 26.2+6.2 0.007
Fib-4 index" 1.27+0.71 1.12+0.56 0.005 1.25+0.80 1.11+0.51  0.083

ALT alanine aminotransferase, AST aspartate aminotransferase, BMI body mass index, HOMA-IR homeo-
stasis model assessment of insulin resistance, 7-bil total bilirubin

“Percentage

®Mean + standard deviation

22 44 63 139 393 1
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Table 2 Median relative
abundance of gut microbiota
with 1% occurrence in the
whole population (percentage
of the total bacterial reads)
between NAFLD and non-
NAFLD subjects

Before matching After matching

Non-NAFLD NAFLD pvaluee Non-NAFLD NAFLD p value
Phylum
Firmicutes 58.64 58.82 0.375 58.88 58.04 0.403
Bacteroidetes 24.88 25.69 0.269  24.88 26.02 0.675
Actinobacteria 8.03 8.92 0.991 9.26 9.41 0.851
Proteobacteria 1.59 1:55 0.278 1.77 1.59 0.292
Class
Clostridia 48.23 46.40 0.015  49.14 46.40 0.067
Bacteroidia 24.86 25.66 0.261 24.88 26.02 0.671
Actinobacteria 8.02 8.92 0.991 9.26 9.41 0.851
Negativicutes 2.46 2.99 0.004 2.41 2.81 0.171
Bacilli 1.85 1.52 0.289 1.93 1.65 0.601
Erysipelotrichia 1.03 1.01 0.841 1.03 0.95 0.943
Order
Clostridiales 48.20 46.40 0.015  49.13 46.40 0.067
Bacteroidales 24.86 25.66 0.261 24.88 26.02 0.671
Bifidobacteriales 5.87 5.15 0.465 6.17 573 0.593
Selenomonadales 2.46 2.99 0.004 241 2.81 0.171
Coriobacteriales 1.70 2.08 0.166 1.79 2.07 0.895
Lactobacillales 1.49 1.23 0.662 1.55 1.43 0.582
Erysipelotrichales 1.03 1.01 0.841 1.03 0.95 0.942
Family
Lachnospiraceae 26.07 25.55 0.586  26.37 26.61 0.965
Ruminococcaceae 16.29 14.94 0.007 15.96 14.66 0.016
Bacteroidaceae 16.41 13.98 0.032 17.99 12.79 0.096
Bifidobacteriaceae 5.87 5.15 0.465 6.17 5.72 0.593
Coriobacteriaceae 1.70 2.08 0.166 1.79 2.08 0.895
Veillonellaceae 1.46 1.85 0.024 1.69 1.82 0.482
Porphyromonadaceae 1.78 1.75 0.828 1.71 1.70 0.837
Erysipelotrichaceae 1.03 1.01 0.841 1.03 0.95 0.942
Streptococcaceae 1.17 1.00 0.489 1.25 1.12 0.709
Genus
Bacteroides 9.93 7:75 0.024 9.84 7.70 0.097
Faecalibacterium 7.97 6.86 0.025 7.92 6.55 0.018
Blautia 6.13 6.29 0.644 6.14 6.69 0.432
Bifidobacterium 5.90 5.18 0.376 6.30 554 0.562
Anaerostipes 3.89 3.54 0.629 3177 3.86 0.655
Roseburia 3.01 341 0.752 4.48 3.44 0.246
Ruminococcus2 3.61 3.26 0.759 3.88 3.18 0.381
Collinsella 2.51 3.15 0.085 2.96 3.07 0.824
Gemmiger 2:31 1.87 0.234 2.34 1.67 0.445
Lachnospiracea_incertae_sedis 1.86 1.63 0.031 1.81 1.74 0.407
Fusicatenibacter 1.48 1.58 0.457 1.49 1.62 0.239
Ruminococcus 1.55 1.31 0.402 1.02 1.15 0.595
Clostridium IV 1.01 0.85 0.288 0.89 0.86 0.704

Bold indicates significance
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