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[ Abstract] Objective To investigate the relationship between the composition of salivary microecology and
thyroid-stimulating hormone (TSH) levels in healthy adults. Methods Healthy subjects were included in the high-TSH
group (n=22, 3.00-4.20 mIU/L) and the low-TSH group (n=24, 0.60-1.80 mIU/L) according to their TSH level. Clinical

and laboratory examinations were conducted to measure and analyze the relevant clinical and biochemical indicators.

. 1. Department of Endodontics, Shanghai Ninth People’s Hospital, School of Medicine, Shanghai Jiao

Saliva samples were collected in the two groups and microbial genetic profiles were acquired by 16S rDNA sequencing and
bioinformatics analysis. Results There was no significant difference in the relevant clinical and biochemical indicators
between the high-TSH group and the low-TSH group (P>0.05). Individuals with higher TSH levels had higher abundance
and species diversity of salivary microbiome. Partial least squares discriminant analysis (PLS-DA) found that the
microecology of the the high-TSH group and the low-TSH group (Adonis, P=0.0460) showed obvious differences in
diversity. Wilcoxon rank-sum test and LEFSe analysis showed significant difference in the abundance of
Fusobacteriumbetween the high-TSH group and the low-TSH group. Conclusion Differences in the composition of
microecology were observed in the saliva of healthy subjects with high TSH levels and those with low TSH levels, and the
abundance of Fusobacterium showed the most significant difference between the high and low TSH groups.
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Table 1 Clinical and biochemical results of subjects

Low-TSH group High-TSH group

Variable (n=24) (n=22) P

Agelyr. 52.42+3.87 53.14+5.56 0.6102
(Male/female)/case 10/14 10/12 0.7957
TSH/(mIU/L) 1.52+0.24 3.54%0.36 <0.0001
T3/(nmol/L) 1.75+0.27 1.76+0.19 0.9353
T4/(nmol/L) 110.00+16.23 103.20+13.54 0.1354
TPOAb/(IU/mL)  21.11+12.44 34.90+53.64 0.2272
TC/(mmol/L) 5.700.97 5.73+0.91 0.9097
TG/(mmol/L) 1.62+1.08 1.5740.72 0.8542
LDL-C/(mmol/L)  3.39+0.71 3.44%0.58 0.7913
HDL-C/(mmol/L)  1.33%0.32 1.35+0.34 0.8009
GGT/(U/L) 21.79+13.59 31.50423.22 0.0874
FPG/(mmol/L) 5.04+0.54 5.22+0.82 0.3642
FSI/(mU/L) 4.92+2.45 4.78+2.00 0.8363
HOMA-IR 1.10+0.56 1.13+0.53 0.8541
HbA1C/% 5.39+0.34 5.3420.54 0.6987
UA/(umol/L) 337.20#114.00  309.10+81.82 0.3465
Height/cm 160.90+8.44 162.40+9.14 0.5734
BMI/(kg/m”) 23.29+2.74 23.8142.43 0.4994
NC/cm 35.5543.11 36.34+3.98 0.4567
WC/cm 81.33+8.92 82.09+4.85 0.7754
HC/cm 95.76+5.47 95.20+4.85 0.7147
SBP/mmHg 139.50+22.50 131.00+16.83 0.1527
DBP/mmHg 84.21+10.70 81.64+12.70 0.4602

TSH: Thyroid-stimulating hormone; T3: Triiodothyronine; T4:
Tetraiodothyronine; TPOAb: Thyroid peroxidase antibody; TC: Total
cholesterol; TG: Total triglycerides; LDL-C: Low-density lipoprotein
cholesterol; HDL-C: High-density lipoprotein cholesterol; GGT: Gamma-
glutamyl transpeptidase; FPG: Fasting plasma glucose; FSI:Fasting serum
insulin; HOMA-IR: Homeostatic model assessment of insulin resistance;
HbA1C: Hemoglobin A1; UA: Uric acid; BMI: Body mass index; NC: Neck
circumference; WC: Waist circumference; HC: Hip circumference; SBP:

Systolic blood pressure; DBP: Diastolic blood pressure.
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Fig 1 Diversity and species composition of the salivary microbiota in low-TSH and high-TSH groups

A: Chao index and Simpson index of operational taxonomic unit (OTU) level (¥*P<0.05); B: Community bar plot analysis showing the top 10 phyla with highest

abundance; C: A heatmap of the abundance of top 50 abundant genera in the two groups.
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Fig 2 Comparison of the salivary community structure of in low-TSH and high-TSH groups
A: PCoA showed separation in the horizontal coordinate axis (R*=0.036 3, P=0.046); B: PLS-DA showed visible separation in the horizontal coordinate axis; C: Co-
occurrence networks of the top 50 abundant genera in low-TSH group; D: Co-occurrence networks of the top 50 abundant genera in high-TSH group. The size of the node
indicates the mean relative abundance of the corresponding genus. The same color represents the genera belonging to the same phylum. The thickness of the connecting

lines corresponds to the coefficient values. The red line or the green line indicates a positive or negative correlation, respectively.
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Wilcoxon rank-sum test bar plot on genus level
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Fig 3 Discriminative species with maximum abundance difference in low-TSH and high-TSH groups
A: Discriminative species on genus level were identified using Wilcoxon rank-sum test; B: Cladogram for taxonomic representation based on LEfSe. Red indicates
enrichment in samples from the low-TSH group, and blue indicates the taxa enriched in samples from the high-TSH group; C: Histogram of the linear discriminant

analysis (LDA) scores was calculated for the selected taxa (LDA>2.0, P<0.05).
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Fig 4 Associations between clinical variables and the salivary microbiome in low-TSH and high-TSH groups
A: RDA reflects the relationship between the salivary microbiome and clinical variables; red indicates samples from the low-TSH group, and blue indicates samples
from the high-TSH group; the red arrow indicates the quantitative clinical variables, and the length of the arrow can represent the degree of influence (interpretation) of
the clinical variables on the species data; the angle between the arrows represents positive and negative correlation (acute angle: positive correlation; obtuse angle: negative
correlation; right angle: no correlation); B: Heatmap of Spearman correlation analysis between the top 50 abundant salivary microbiota and clinical variables. R value shows
in different colors; red indicates positive correlation while blue indicates negative correlation. The darker the color is, the greater the correlation coefficient. Species

clustering trees were presented on the left side of the heat map (* P<0.05, * * P<0.01, * % % P<0.001).
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